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ISINGLASS.  A  wlid  glutiooiu  lubfUncc,  almost  wholly  rebtine,  prepared 
«flj  frtMn  •  Rah  of  the  aturgeoD  kind,  caught  in  riven  of  Kuuia  and  tiuii' 
TSc  belluga  yU\ds  the  greatest  quantity,  aa  being  the  largest  and  moit 
fiab  in  the  rivers  of  nuuia;  out  toi  aounda,  or  air  bladdera  of  all 
r  fi^h.  yield,  more  or  less,  fine  iiinglui,  ptiticularly  the  smaller  sorta* 
in  pwdigioui  quantities  in  the  Caspiaii  Sea,  and  several  hundred  miles 
'  Aalraran,  in  tlie  Wulga,  Yaik,  Don,  and  even  as  fiu:  as  biberia.  The 
ta  th«  usual  mode  of  preparing  i&inglasa: — The  sounds,  or  oih«r  parts 
ii  is  to  be  made,  ate  taken  from  ue  fish  while  sweet  and  freshi  slit 
washed  from  their  slimy  sordem,  divested  of  every  thin  membrane  which 
Uie  sound,  snd  then  exposed,  to  stilfen  a  little  in  the  air.  In  this  stale 
ikmf  wit  fonned  into  rolls,  about  the  thickness  of  a  finger,  and  in  length  accor- 
Mtkg  to  ike  intended  size  of  the  staple  :  a  thin  membrane  is  generally  aelected 
l!b«  esntre  of  the  roll,  round  which  the  rest  are  folded  alternately,  and  about 
bair  an  iacb  of  each  extremity  of  the  roll  is  turned  inwards.  The  due  dimea* 
bciog  thus  obtained,  the  two  ends  of  what  is  called  short  staple  are  pinned 
Ui^ther  with  a  small  wrwdtrn  peg ;  the  middle  of  the  roll  is  then  pressed  a  little 
iSownwcrds,  which  give:i  it  the  resemblance  of  a  heort-ahane ;  ana  thus  it  is  lud 
sw  boards^  or  bimg  up  in  the  air  to  dry.  The  sounds  which  compose  the  long 
aCapIr  Mn  longer  than  the  former;  but  the  operator  lejigthens  this  sort  at  plea- 
jnre^  bj  intcrbldinp  the  endi  of  one  or  more  pieces  of  the  sound  witli  each 
«d»cr.  The  extremities  arc  favtpned  with  a  peg  like  the  fonner,  but  tlte 
middle  pacrt  of  the  roll  is  bent  more  considerablv  downwards ;  and  in  order  to 
iwcacrre  Uia  shape  of  the  three  obtuse  angles  tiius  formed,  a  piece  of  round 
•tjck*  abottt  a  quarter  of  an  inch  in  diameter,  is  fastened  in  each  angle  with  small 
■rosiden  pegi^  m  the  same  manner  as  the  ends.  In  this  state  it  is  {Mrmittcd  to 
4ty  ScOK  eauugh  to  retain  its  form,  when  the  pegs  and  sticks  are  taken  out,  and 
rii»  dryttig  completed ;  lastly,  the  pieces  of  i&inglasa  are  collocated  in  rows,  by 
nwaitig  packthread  through  the  pegholes,  for  convenience  of  package  and 
c&partaCkRi*  The  common Itinds  of  isinglass,  called  the  "book"  and  "ordinary 
sia|iKe,''  are  OMDpMed  of  the  membrane^  which  will  not  admit  of  a  similar  for- 
m/ma  with  the  preceding;  the  pieces,  therefore,  aAer  their  sides  are  fulded 
iawidly,  art  brnl  in  thv  centre  in  such  manner  that  the  opposite  sides  resem  • 
He  vha  oorrr  of  a  book,  from  whence  its  name :  a  peg  being  run  across  the 
■liddU,  &aitans  the  sides  togetlier,  and  tlius  it  is  dried  like  the  former.  This 
•art  ts  fastetlravriL  tuiJ  the  pegs  run  across  the  ends,  lite  better  to  prevent  its 

;jii^ular  smell  or  taste.     Beaten  into  threads,  it  diasolvi 


4  IVORY. 

pretty  readOv  in  boiling  water  or  milk,  and  forms  a  gelatinoui  sabatano^  «W 
yields  a  mild  nutriment,  and  proves  useful,  medicinally,  in  some  discvden. 
IVORY.    The  tusk  of  the  male  elephant     It  is  an  inteime^ate  nt 


between  bone  and  horn — bard,  solid,  white,  and  capable  of  taking  a  fljM 
polish.  The  finest,  whitest,  and  most  compact  ivoiy  comes  from  Ceylim,  wu^ 
It  is  observed,  keeps  its  colour  better,  and  therefore  bean  a  higher  value  (hi 
the  ivory  of  Guinea.  The  article  is  chiefly  consumed  for  the  handles  of  knivq 
for  ornamental  utensils,  instruments,  cases,  boxes,  balls,  combs,  dice,  alabi  h 
miniature  paintings,  and  an  infinity  of  toys.  The  coal  c^  ivorv  is  alsowi 
in  the  arts  under  the  denomination  of  ivory  black.  The  tooth  of  tbe  N» 
horse  is  also  called  ivory,  but  from  its  extreme  hardness  it  is  rarely  worked  M 
for  making  artificial  teeth,  for  which  purpose  it  is  admirably  adajrted,  ■ 
account  of  the  extremely  hard  steel-Uke  white  enamel  which  covers  it  Hi 
shavings  of  ivory  procured  from  the  ivory  turners,  for  domestic  use,  are  beiy 
in  water,  in  the  same  manner  as  hartshorn  shavings,  and  form  a  jelly  inferia 
to  none.  Any  piece  of  ivory,  scraped  into  Bha\'ing8,  will  answer  equally  vd 
to  sending  to  the  turners,  which  is  not  always  practicable.  In  the  manote 
turing  of  various  articles  of  ivory  and  bone,  a  difficulty  is  experienced  li 
account  of  their  brittleneas;  they  are  therefore  softened  by  submitting  thtt 
to  the  action  of  aquafortis  for  twelve  hours,  and  subsequently,  it  is  said,  to  ih 
"  juice  of  berries,"  to  preserve  the  colour.  They  are  thus  rendered  so  soft  SM 
pliant,  as  to  take  an  impressibn  from  a  dye.  They  are  hardened  again  byla 
mersing  them  in  strone  vinegar  for  four  or  five  hours.  When  irorviidii 
colourra,  it  may  be  whitened  or  bleached  by  steeping  it  in  a  strong  solutions 
alum.  The  ivoiy  should  then  be  covered  with  cloth,  to  prevent  it  from  dry^ 
too  quickly,  which  renders  it  liable  to  split 

Ivory  is  stained  of  various  colours  in  the  following  manner:  Red. — ^Tile: 
quarter  of  a  pound  of  the  cuttings  of  scarlet  cloth,  half  a  pound  of  lol 
soap ;  let  the  soap  be  well  nibbed  into  the  cloth ;  then  put  them  into  c 
earthen  vessel,  ana  pour  upon  them  two  quarts  of  water ;  afterwards,  boil  thai 
for  a  considerable  time,  which  will  extract  all  the  colouring  matter.  The  dot 
may  then  be  taken  from  the  vessel,  and  the  coloured  liquor  pressed  out  71i 
ivory  to  be  stained  is  now  to  be  dipped  in  aquafortis,  then  in  cold  water,  sb' 
from  tlience  into  the  dye,  whilst  it  is  warm,  which  will  stain  it  of  a  beaatifi 
red.  YeUow. — Boil  the  ivory  in  a  solution  of  one  pound  of  alum  in  two  quart 
of  water,  then  immerse  thorn  for  half  an  hour  in  a  liquid  prepared  by  bwin; 
half  a  pound  of  turmeric  in  a  gallon  of  water,  until  it  be  reduced  to  three  qusrti 
and  afterwards  plunge  the  coloured  substance  into  alum  water.  Green.— ^ 
dye  bath  for  this  colour  is  best  made  of  a  solution  ot  verdigris  in  aqua  fortii 
the  process,  in  other  resf^cts,  may  be  the  same  as  that  described  for  yello* 
^/ue.— Dip  the  ivory  that  has  been  made  green  into  a  hot  and  strong  solntio 
of  pearl  ashes,  which  will  turn  it  to  a  fine  blue.  i*urpfe.— Dissolve  one  ouw 
of  sal-ammoniac  in  four  ounces  of  aqua  regia,  to  form  the  dye :  prepare  tl 
ivory,  as  in  the  yellow,  by  boiling  it  in  a  solution  of  alum.  Ivory  may  1 
tUvered  by  immersing  a  slip  of  ivoiy  in  a  weak  solution  of  nitrate  of  silver,  ai 
letting  it  remain  till  the  solution  has  given  to  it  a  deep  yellow  colour ;  tht 
take  it  out,  and  immerse  it  in  a  glass  vessel  of  clear  water,  and  thus  expose 
in  water,  to  the  rays  of  the  sun :  in  about  three  hours  the  ivory  acquires 
black  colour,  but  the  black  surface,  on  being  rubbed,  soon  becomes  changed 
a  brilliant  silver. 

IVORY  PAl'ER.  The  properties  which  render  ivory  so  desirable  a  subjt 
for  the  miniature  painter  and  other  artists,  are  the  evenness  and  fineness  of 
grain,  its  allowing  all  water  colours  laid  on  its  surface  to  be  washed  out  witl 
sofl  wet  brush,  and  the  facility  with  which  the  artist  may  scrape  off  the  col< 
from  any  particular  part  by  means  of  the  point  of  a  knife  or  other  convenii 
instrument,  and  thus  heighten  and  add  bnlliancy  to  the  lights  in  his  paint) 
more  expeditiously  and  efficaciously  than  can  be  done  in  any  other  way.  1 
objections  to  ivory  are-— its  high  price,  the  impossibility  of  obtaining  plates  < 
cceding  very  moderate  dimensions,  and  the  coarseness  of  grain  in  the  larger 
;  its  oability,  when  thin,  to  warp  by  char"'"-    '  *'-  weather,  and 


TVORY  PAPER. 


TTOperty  of  taming  yellow  by  long  exposure  to  the  light,  owing  to  the  oil  which 
i  conUins.     Tracer  made  on  the  surface  of  this  paper  by  a  hard  black  lead 
pencil  are  much  easier  efiaced  by  ludian  rubber  than  from  comtnon  drawing 
M^r,  which  circumstance,  together  with  the  extremely  fine  line*  wliich  its 
Dvd  and  even  surface  is  capable  of  receiving,  peculiarly  adapts  it  for  the 
reception  of  the  most  delicate  kind  of  pencil  drawing  and  outlines.     Tlie 
c<iloun  laid  upgn  it  have  a  greater  brilliancy  than  when  laid  upon  ivory,  owing 
to  the  niperiur  whiteness  of  the  ground.    Colours  on  ivory  arc  apt  to  be  injured 
br  the  Iransudadan  of  the  animal  oil,  a  defect  which  the  irory  paper  is  free 
from.    The  following  ia  the  process  given  by  \fr.  Ainslre  (of  Stratlon  ground, 
Westminster.)  Co  the  Society  of  Arts,  fur  which  lie  was  voted  the  aum  of  thirty 
ni&Ms.     **  Take  a  quarter  of  a  pound  of  denn  parchment  cuttings,  and  put 
dtminto  a  two-<]UArt  pan,  with  nearly  n%  much  water  as  it  will  hold  ;  buil  tlie 
miilure  gently  for  four  or  five  hours,  adding  water  from  lime  to  time,  to  supply 
tiw  place  of  that  driven  oiF  by  evaporation ;  then  carefidly  strain  the  liquor 
fnmi  tbe  dregs  through  a  cloth,  and  when  cold  it  will  form  a  strong  jelly,  wnich 
bAT  be  called  size  No.  I.     Return  the  dregs  of  tlie  preceding  process  into 
thepiU),  fill  it  with  water,  and  Again  boil  it  as  before,  for  four  nr  five  hours; 
tfim  itrtin  off  the  liquor,  and  call  it  size  No.  2«     Take  three  sheets  uf  draw- 
is;  ]uper,  (outside*  will  answer  the  purpose  perfectly  well,  and  being  much 
fws(>tf  are  therefore  to   be  preferred,)   wet  them   on  both  aides  with  a  soft 
VOQge  dipped  in  water,  and  paste  them  together  with  the  size  No.  2.     \Vhile 
w?  sir  stall  wet,  lay  them  on  a  table,  and  place  them  on  a  smooth  slab  of 
vritiit^  slate,  of  a  size  somewhat  smaller  than  the  paper ;  turn  up  the  edges 
rf  dte  paper,  and  paste  them  on  the  back  of  the  slate,  and  then  allow  them  to 
■^IPMnally  ;  wet,  us  before,  three  more  sheets  of  the  saino  kind  of  paper, 
■M  pMte  them  on  the  others,  one  at  a  time;  cut  ulf  with  a. knife  what  j)ruj(?cts 
hjw  the  edges  of  the  slate,  and  when  the  whole  has  become  perfectly  dry, 
viifsimall  piece  of  slate  in  coarse  sand  paper,  and  with  this  rubber  mnke 
ll>r  lurface  of  the  paper  quite  even  and  smooth;    then  pa»te  on  an  inside 
ikfci,  which  must  be  quite  free  from  spots  or  dirt  of  any  kind,  cut  oil  the 
pn^TtiTic  edges  as  betore,  and  when  dry,  rub  it  with  fiiie  gla^s  paper,  which 
Mce  a  perfectly  smooth  surfuce.      Now  take  half  a  pint  of  the  size 
alt  it  widi  a  gentle  heat,  and  then  stir  into  it  three  table  spooUMful 
■I  riDi'  i^lxiter  of  Paris;  when  the  mixture  Is  completed,  pour  it  out  on  the 
n>vr,  and  with  a  soft  wet  sponge  distribute  it  as  evenly  as  pouiblc  over  the 
«ii»e;  tlim  oDow  il»e  surface  to  dry  slowly,  and  nib  it  again  with  fine  glass 
p^tt.      La«ily,   take  a  few   ypoonsful  of   the  size    No.    1,   and   mix    it  with 
fm-fourtlM  its  quantity  of  water;  unite  the  two  by  a  gentle  heat,  and  wheu 
w^  iDBss  baa  cooled,  so  as  to  be  in  a  semi-peladnous  state,  pour  abfntt  one- 
win!  yf  it  on  tlie  surface  of  the  paper,  and  spri^ad  it  evenly  with  the  sponge; 
<  has  dried,  pour  on  another  portion,  and  alterwardi  the  remainiU*r; 
whole  has  again  become  drir',  rub  it  over  lightly  with  fine  glass-pnppr, 
:    -'  ->i  is  completed;  it  may  accordingly  be  cut  a  way  from  the  slab  of 
i-  r:.idy  for  use."     The  quimtity  of  ingredients  above  mentioned  ia 

K:iLui  fur  a  piece  uf  paper  17^  by  lo|  inches.      Plaster  of  Paris  gives  a  pi-r- 
I  •Kite  surface  ;  oiidw  of  zinc,  mixed  with  plaster  of  Paris,  in  the  propor- 
«/  four  ports  of  the  former  to  three  of  the  hittt-r,  gives  n  tint  very  near 
rnsmbling  ivury ;  prccijutated  carbonate  of  barytas  gives  a  lint  intcrmedialA 

^*«WI  UM  two. 
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^CK,  in  Mechanics,  n  portable  machine  for  raining  great  weights  through  « 

lipocr.     It  consists  of  a  reck  and  pinion  inclojted  within  a  strong  wooden 

*nd  the  jwwer  is  applied  by  means  of  a  winch  or  handle  fixed  upon  the 

ui<  of  tbr  pinion;  the  upper  end  of  tbe  rack  ia  formed  into  two  horns,  to  iakm 


JACK. 


the  b«tter  hold  of  the  artide  to  be  elevated ;  and  from  iht  lowor  «&d,  two] 
prqect  laterally  through  a  longitudinal  groove  in  tlie  case,  vhicfa  are 
occasions  when  there  is  not  room  to  introduce  the  jack  beneath  the  load.  1 
prevent  the  labourers  being  overpowered,  there  is  a  ratchet-wheel  and  paU  a 
the  axis  of  the  pinion. 

JACK  (Kitchen).  A  machine  in  which  ^e  descent  of  a  we^t  is  nudift 
turn  a  spit  The  ordinary  construction  is  r^resented  in  the  oonezed  ikela)| 
which  may  be  briefly  described  as  fol- 
lows:—a  is  a  barrel,  Tonad  which  is 
coiled  a  line  of  considerable  length; 
the  other  end  of  this  line  is  reeved 
through  two  threefold  or  fourfold  pul- 
leys, ab  and  c,  generally  placed  against 
the  outside  of  the  house,  and  at  a  consi- 
derable height,  so  as  to  allow  the  greater 
range  for  £e  weight  d  attached  to  the 
lower  block  c  to  act  in.  Upon  the 
spindle  of  the  barrel  is  fixed  a  pulley 
e,  and  a  similar  one  is  also  fitted  to 
the  spit  ^,  and  round  these  two  pulleys 
passes  an  endless  chain.  The  weight  d 
Doing  sufficient  to  overcome  the  friction 
of  the  machine,  descends  slowly,  and  un- 
coils the  line  by  turning  the  barrel  round,  which  causes  the  spit  likewise  to  rerolv 
To  render  the  motion  equal,  and  to  prevent  the  jerks  which  would  arise  in  tl 
case  of  the  meat  being  unequally  spitted,  so  as  to  act  with  more  force  on  oi 
side  of  the  spit  than  on  the  other,  a  wheel  of  about  forty  teeth  is  placed  on  tl 
axis  of  the  barrel,  and  works  into  a  double  threaded  screw,  placed  l^>on  d 
spindle  of  the  horizontal  fly,  which  thus  performs  a  revolution  for  every  ti 
teeth  of  the  wheel,  or  twenty  revolutions  for  one  of  the  barrel  a,  and  by  th 
great  velocity  prevents  any  alteration  in  the  motion  of  the  barrel.  When  tl 
weight  has  descended  through  its  range,  it  is  wound  up  by  a  handle  which  ci 
be  nxed  on  a  square  end  of  the  barrel  spindle.  The  Chinese  crane  would,  pe 
haps,  be  found  a  superior  arrangement  to  the  treble  or  fourfold  blocks,  as  tl 
friction  is  considerably  less. 

JACK  (Smokb).  Another  contrivance  for  the  same  purpose  as  the  forme 
but  acting  not  by  a  weight,  but  by  means  of  the  smoke  or  rarefied  air  passii 
up  the  chimney,  which  striking  against  a  set  of  oblique  vanes,  fixed  to  a  vc 
tical  spindle,  causes  it  to  revolve  with  great  rapidity.  Upon  the  spindle  is  fixi 
a  small  bevilled  wheel  working  into  another  small  wheel  placed  upon  a  horixoi 
tol  axis,  which  has  a  screw  cut  upon  the  other  end  of  it ;  this  screw  wor! 
into  a  wheel  on  the  axis  of  the  pulley  that  drives  the  spit :  the  latter  is  th' 
carried  slowly  round.  The  vanes  should  be  placed  in  toe  narrow  part  of  t) 
chimney,  where  the  motion  of  the  smoke  is  swiftest,  and  should  occupy  near 
the  whole  space,  so  as  to  intercept  the  greatest  part  of  the  current 

JACK  IN  THE  BOX.  A  large  wo^en  solid  screw,  turning  in  a  hollow  on 
which  forms  the  upper  part  of  a  strong  wooden  box,  shaped  like  the  fnistrum 
a  pyramid :  it  is  used  by  means  of  levers,  passing  through  holes  in  it,  as 
press  in  packing,  and  for  other  purposes. 

JAMB-POSTS.  The  side  posts  of  doors.  Mr.  T.  N.  Parker 
having  noticed  how  rapidly  the  lower  ends  of  door-posts 
decayed  where  they  are  exposed  to  wet,  contrived  a  cast-iron 
socket  for  them,  which  is  much  used  in  Shropshire,  and  might 
be  generally  introduced  with  advantage.  Tne  sketch  in  the 
subjoined  cut  represents  one  of  them  beautifully  cast  by  the 
('olebrook-Dole  Company;  the  weight  of  them  is  only  71bs. 
the  pair,  and  they  ore  retailed  in  Oswestry  at  2ld,  the  pound. 
When  the  increased  durability  and  strength  conferred  by 
these  metal  sockets,  to  an  impcn*tant  part  of  a  building,  is  considered,  thi 
trifling  cost  will  not,  we  think,  form  as  impediment  to  their  employment 
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JAPAXNINC.     The  art  of  painting  &dc1  vanii&hing,  after  the   manner 
driguuDy  practisod  by  the  natirea  of  J&pan,  in  the  Eiut  indies.    It  i«  employed 
fcrthc  IMUJMJW  of  preserring  and  beautifying  various  articloA,  usually  of  wood 
nH  m«Ul,  aa  well  aa  of  paper,  leather,   and  eloth,  when  tliey  are  properly 
prepared  for  the  purpose.     'Jbo«e  articles  we  moat  coiumoiily  nnd  japanned, 
are  pieces  of  household  fVirniture,  cabinet  work,  boxes  of  all  kiiida,  trayi, 
Mteeot,  ftc  and,  very  genemlly,  those  articles  made  of  any  of  the  above-men- 
tioocd  or  similar  matcri&U,  which  it  may  be  desired  to  preserve  from  moisture; 
nd  tibia  it  i>  admirably  adapted  to  cfiectf  from  its  drying  very  hard,  and  being 
ikperviou  to  water  at  all  moderate  temperaiores,  even  to  boiling  in  some 
MMt:   but  it  may  be  employed  on  any  dry   substance  that  is  sufficiently 
bflrxifale  to  prevent  Ihc  japnn  coating  from  being  cracked  or  forced  otf.     The 
trae  jspan,  or  that  snid  to  be  used  by  the  natives  of  Japan  and  China,  is  • 
mil  of  vomish  or  lacker  peculiar  to  itself.     It  is  sometimes  brought  over  lo 
^  COVQtiy ;  but  on  account  of  the  injttry  arising  from  Its  poisonous  uualitiea, 
b  ibAM  persons  em[tloycT]  in  working  n-itli  it,  is  now  lieldom  n»ed.     It  is  the 
Jtiwof  a  peculiar  tree  growing  in  tho«e  parts,  nnd  is  collected  by  making  an 
nciiioii  into  the  lower  part  of  the  trunk  of  the  tree,  and  placing  vessels  under* 
Mttb  to  receive  iL     I'his  juice  has  the  appearance  of  cream  when  it  first  runs 
6wD  (be  tree,  but  on  expo?im^  to  the  air  it  becomes  black.     It  is  prepared  for 
■K  fay  mbmiidng  it  to  the  action  of  the  open  air  in  shallow  vessels,  and  is  kept 
mutantly  stirred  for  many  houn>,  so  that  by  having  all  parts  equally  exposed, 
k  may  become  of  a  tmiform  deep  black.      A   portion  of  well-cliarred  wood 
ndaccd  to  a  fine  powder  is  added,  and  it  is  then  Ht  for  use.     Tbe  Japanese 
fint  nread  it  thinly  and  evenly  over  the  body  intended  to  be  japanned,  and 
tkavyit  in  the  sun.     If  necessary,  another  cout  is  laid  on.  and  dried  aa 
More.     It  very  soon  becomes  harder  than  most  of  the  sub»tariccs  on  which  it 
ii  laid.     As  soon  as  it  is  sufficiently  hnnl,  it  is  polished  with  a  smooth  stone  and 
viler,  until  it  becomes  as  smooth  and  even  as  a  plute  of  glass,  and  then  wiping 
il  dry,  ix  is  ready  to  be  varnished,  except  when  figures  or  other  ornaments  arc 
to  bt  drawn  on  it  in  gold  or  nhrcr :  in  that  coae,  the  fonn  of  the  figures  or 
other  ornaments  is  lo  be  traced  on  the  work  with  a  pencil,  in  the  varuisli  noticed 
klow.     When  this  vaminh  is  almost  dry,  the  gold  or  silver  leaf  is  to  be  laid 
«;  the  whole  is  then  readv  to  receive  the  varnish,  or  finishing  coat,  which 
aoK.  be  sprefid  on  thin,  an^  as  erenly  as  possible.     This  ramish  is  a  particular 
fe*t  of  oU  procured  in   Japan,   boiled   and  mixed  with    turpentine.      When 
Vf  other  colour  tlian  black  is  desired,  the  proper  colour  must  be  mixed  with 
tkcTtreish,  and  the  whole  spread  on,  particular  c&re  being  taken  that  it  be 
U  flo  erenly.     Tbe  above  is  the  method  of  japanning  said  to  be  practised  by 
tin  Utim  of  Japan.     Our  method  diflers  from  it  considerably ;  it  is  lew 
^■urtie,  but  itn  practice  is  not  so  injurioui)  to  the  henlih.     We  in  soma  caiia 
iikploy  a  printing  or  under  coat  for  the  purpose  of  filling  np  any  inequalitiea, 
«  making  smooth  the  surface  to  be  japanned  ;  but  at  other  times  the  priming 
'*  dtogelher  omitted,  the  coloured   varnish  or  prnp«r  jnpan   grotuia  bcin 
■fflU  immediately  to  the  substance  to  be  japanned.      'I'he  former  ts  the 
B«tW  tliat  was  usually  practised,  and  still  is,  in  tho»c  cofres  when  the  surface 
*^vrj  uneven  and  rough  ;  but  when  the  surface  is  smooth,  aa  in  the  case  of 
*ftt^  nnooth  gruined  wood,  4c.  it  is  now  always  rejected.     Thendvajila(;e  of 
**l|lfce  prnningor  nndercoat  is,  that  it  makes  a  saving  in  tbe  (jimntity  of 
*— ^  Med,  because  tlie  matter  of  which  the  priming  is  composed  fills  up  the 
in  the  surface  of  the  body  to  be  varnished,  and  makes  it  easy,  by 
^^  of  rubbing  and  water  polishing,  lo  procure  an  even   surface  lor  the 
'■tab.    Thia  was,  therefore,  such  a  convenience  in  the  case  of  rough  and 
*MTeB  lurfaces,  that  it  become  an  cstahlishrd  method,  and  ia  still  relaiuod  in 
I'ny  Instances.     Tliere  is,  however,  this  ineonvenieuce  olways  attending  the 
^  rf  Priming  or  undercoat  of  size  and  wliiiing,  that  the  japan  coats  of  van- 
Bub  ind  colour  uill  be  constantly  liable  to  be  cracked   ond  peeled  off  by  any 
vWnct,  and  will  not  endure  near  «>  long  as  the  bodies  japifnnod  in  the  same 
■•■■er,  bnt  widiout  the  primmg.     This  may  be  easily  obserred  by  comparing 
^■rtida  ^t  hare  been  aonu  time  in  wear,  etpecially  mnff-boxea,  in  lUe 
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japHTtiiing  of  witicli  tlie  prltnin^  has  heen  used,  wit'ti  tliofc  ta  wliTcTi  iIIiiki 
omitted;   Oic  latter  never  peel  or  crftck,  or  »ufllr  damage,  un'-irt  br 
▼iolcncc,  and  Btich  a  continual  ruLbiiig  an  vraitcs  away  tlic* 


;r)-, 

:  "I 

OKI  not 


varimb,  wliilc  the  inpaii  coats  of  tbc  fonner  crack  and  fly  nfl* 

ever  any  knock  or  fall,  especially  at  the  edgC6,  exiiodea  i^ 

Bumiiigham  msnofacturers  who  originally  practised  tl 

tnelala,  to  which  the  reiuion  before  stntefl  for  tlie  use  of  prnui'] 

and  who  took  up  this  art  of  themselves,  oa  a  new  thing,  of  course  onilt 

first  the  use  of  any  nich  undercoat,  and  not  finding  it  more  n-*"  -""■   'rt' 

instance  of  papier  mache  and  some  other  things,  than  on  metal 

to  reject  it;  on  which  account  the  boxes  and  other  articles  ol   ;:    .: 

tiire  Are,  with  regard  to  the  wear,  much  better  than  those  oa  which  the 

is  still  used. 

Having  thus  noticed  the  method  ori^nally  practised,  and  the  chief  vai 
in  the  method  now  employed,  we  shall  pas«  on  tu  the  mnnner  of  prooi 
with  the  work  to  be  jnpanned  ;  the  firit  in  order  will  be  the — 

Pripung. — The  priming  is  a  composition  of  ntroiig  size  and  wliilin^. 
sisc  should  be  of  a  consistency  between  the  common  double  aixu  and  ilu 
mixed  with  as  much  nhiliug  aa  will  give  it  a  good  body,  so  oi  to  lude  tlM 
face  of  whatever  it  is  laid  upon.     But  when  tJie  work  is  uf  a  more  pi 
kind,  it  ia  heller  to  employ  the  glover's  or  the  parchment  sixf,  ifii)ti!ad 
common,  and  if  about  a  fourth  of  i8ln°:Ia^  be  added  it  will  he  31:11  better,^ 
if  not  laid  on  loo  thick,  will  he  much  less  liable  to  peel  or  crark.     The 
should  be  prepared  for  this  priming  by  being  well  cleaned,  and  bruahod 
with  hot  size,  diluted  with   two-thirds  of  water,  provided  it  be  of  co» 
strength ;  the  priming  should  then  be  laid  on  with  a  bmsh  as  erenly 
siblc,  ami  Icfl  to  drv.     If  the  surface  be  tolerably  even  on  which  ihe  primi 
used,  two  coats  of  it  laid  on  in  this  mnnner  will  be  siUHcient;  but  If 
with  a  wet  rag  or  sponge  it  will  not  receive  a  proper  water  polish  on  «cc< 
any  inequalities  not  suflicienlly  filled  up,  one  or  more  cunLs  must  be 
Previous  to  the  lost  coat  being  laid  on,  the  work  should  be  smoothed  by  rul 
it  with  the  Dutch  rushes,  or  iinu  glavs  paper.     When  the  last  coat  ia 
water  polish  ihnuld  be  given,  by  pasiiing  over  every  part  of  it  with  a  filt 
or  sponge  moistened,  till  the   whole  appear  perfectly  plain  and  even 
primmg  will  then  be  completed,   ond  the  work  ready  to  receive  the 
pound,  or  coloured  varnish.     But  when  wood  or  leather  is  to  be  japanm 
latter  being  first  securely  stretched  on  a  frame  or  board,  and  no  prit 
used,  the  beit  preparation  is  to  lay  on  two  or  t}n'ee  coats  of  coarse  ri 
prepared  in  the  following  manner:  "  Take  of  rectified  spirits  of  wine  out! 
ana  of  coarse  seed-lac  and  resin,  each  two  ouncei).     Dissolve  the  aecd-lac 
resin  in  the  spirit,  and  then  strain  off  the  varnish.*'     This  vanii>di.   likt 
others  formed  uf  spirits  of  wine,  must  be  laid  on  in  a  warm  place,  ar 
dampness  shotild  be  avoided ;  for  either  cold  or  moifiturc  chills  it,  ant 
prevents  its  taking  proper  hold  of  the  substance  on  which  it  is  laid.     WIm 
work  is  Bo  prepared,  or  by  the  priming  with  the  composition  of  size  and  whi(in| 
before  described,  the  proper  japan  ground  must  be  laid  on. 

Japau  Grounds, — The  propter  japan  gruunds  are  either  such  la  are  funned  by^ 
tlie  varnish  and  colour,  where  the  whole  ia  tu  remain  of  one  simple  coluur, 
by  the  varnish  with  or  without  colour,  on  which  some  painting  or  olbcr  deoc 
niLion  is  afterwards  to  bo  laid.    This  ground  is  best  iortned  of  shcll-lac  ri 
niah,  and  the  colour  desired;  except  In  the  case  of  white,  which  requim 
peculiar  treatment,  as  we  siuJl  presently  explain,  or  when  great  briphfrir** 
required,  in  which  caje  alw  olher  means  must  be  pursued.     The  ft>^' 
the  composition  and  manner  of  preparing  tlic  aheUIac  varnish : — "  T 
best  shell-Iac,  five  ounces;  break  it  into  a  very  coarse  powder,  and  p'li  n  mi 
a  bottle  that  will  hold  about  three  pints  or  two  quarts;  aild  to  tt  one  quavt 

rectified  spirits  of  wine,  and  place  the  bottle  h-        "     ^ t.  where  it  mi 

continue  two  or  lliree  dojs,  but  should  be  fr-.  ken.     I1te  gui 

will  then  be  dissolved,  imd  the  solution  ihouiu  lauucfa  a  (lann< 

big ;  and  when  what  will  pass  ItuxmgU  freely  is  come  o%  it  shoula  be  put  iul 
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bottle,  and  kept  carefully  stopped  up  for  use.  The  bag  m&y 
>  pressed  with  the  hand  till  the  remainder  of  the  fluid  be  forced  out ; 
be  lolerahlv  clear,  may  be  employed  for  coareer  purposes,  or  kept 
lo  the  next  quoniitythat  shall  be  made,"  Any  pigments  whatever 
I  with  the  shell-lac  vamiflht  which  will  give  the  tint  of  the  ground 
[  they  may  he  mixed  blether  to  form  any  compound  colours ;  hut, 
to  such  as  retjuirc  peculiar  methods  for  |)roducing  (hem  of  the 
of  brightness,  ve  iholl  particularize  them  below.  They  should  nil 
rerr  smooth  in  spirits  of  turpentine,  and  then  mixed  with  the  var- 
lud  be  spread  over  the  work  very  carefully  and  even  with  a  catnel- 
As  metals  never  require  the  priming  of  size  and  whiting,  i!ic 
I  may  be  applied  immediately  to  thein,  without  any  other  prepa- 
cleaning,  except  in  the  instances  referred  to  below. 

OrwmdM. — The  forming  a  pound  perfectly  white,  and  of  the  first 
less,  has  not  yet  been  attamed  in  the  art  of  japanning,  as  there 
ltaoce«  which  can  be  dissolred,  50  as  to  form  a  very  hard  varnish, 
ftve  too  much  colour  not  to  deprave  the  whiteness.  The  nearest 
kowever,  to  a  perfect  white  varnish  already  known,  is  made  by  the 
Mnposition  : — "  Take  flake  white,  or  white-lead,  washed  and  ground 
t  sixth  of  its  weight  of  starch,  and  then  dn'ed  ;  temper  it  properly 
Bg  with  the  mastic  varnish  prepared  in  the  following  mannt- r : — 
piiices  of  mastic  in  powder,  and  put  it  into  a  proper  bottle,  with  a 

Bmt  of  turpentine ;  let  them  boil  in  a  gentle  heat  till  the  mastic 
,  and  if  there  appear  to  be  any  foulness,  strain  oIT  the  solution 
nnel."  Lay  these  on  the  body  to  be  japanned,  prepared  either  with 
^e  priming,  in  the  manner  as  above  directed,  and  then  varnish  over 
or  SIX  coats  of  the  following  varnish : — "  Provide  any  quantity  of  iJio 
,  and  pick  out  of  it  all  the  clearest  and  whitest  grains;  take  of 
two  ounces,  and  of  gum  animi  three  ounces,  and  dissolve  them, 
imslv  reduced  to  a  coarse  powder,  in  about  a  quart  of  spirit  of  wine, 
iff  Ui2  clear  vomijih."  The  seed-lac  will  give  a  slight  tinge  to  this 
;  but  it  cannot  be  omitted  where  the  varnish  is  wanted  tu  be  hard, 
re  a  softer  will  answer  tlie  tnd,  the  proportion  may  he  diminished, 
crude  turpentine  added  to  the  gum  animi,  to  take  oH  the  hrittle- 
rtry  good  varnish  entirely  free  from  brittlrness  may  be  furmed  by 
pxm  animi  in  old  nut  or  poppy  oil,  which  must  be  made  to  buit 
the  gum  is  put  into  it  The  ground  of  white  may  be  laid  on  in  this 
then  a  coat  or  two  of  it  may  be  put  over  the  ground,  but  it  niuit  be 
I  with  oil  of  turpentine  before  it  is  used.  This,  however,  is  a  lung 
,  and  h  more  liable  to  injury  than  the  other,  ftom  its  tenderness. 
Oroundi  may  be  formed  of  bright  P^*JJ^sian  blue,  or  vcrditer 
Prussian  blue,  or  of  smolL  The  colour  may  be  mixed  with 
'  .  as  before  directed,  bat  as  the  shell-lac  will  somewhat 
ivingit  a  yellow  tinge,  where  a  bright  blue  is  renuired, 
-  uirected  in  the  case  of  white  grounds  must  bo  pursued. 
^imm  Groundj  vermilion  may  be  uued ;  but  its  effect  is  much 
;mg  it  over  with  carmine  or  fine  lake.  If,  liowever,  the 
brightness  be  required,  the  white  varnish  must  be  used. 
/  YfUow  Grouniii,  king's  yellow  may  be  used,  and  the  effect  will  be 
dissolving  powdered  turmeric  root  in  the  spirit  of  whie,  of  which 
polisliine  cout  is  made,  which  spirit  of  wine  must  be  strained  from 
before  ine  teed-Iac  be  added  to  it  to  form  the  vamiiih.  The  seed- 
not  equallv  injurious  here,  as  in  the  cose  of  some  other  colours, 
^  tinged  with  a  reddish  yellow,  it  is  little  more  than  an  addition 
the  colours. 

mav  he  produced  by  mixing  the  Prussian  blue,  or  distilled 

king  s    yellow,    and   the  effect   will    be    rendered   extremely 

ing  them  on  a  ground  of  leaf-gold.     They  may  any  ul  iJuiu 

icceumlly    with    good  seed-lac   varnish,  for    the   reasons    before 


with 


of 
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Orange  Coloured  Grounds  may  be  formed  by  mizine  Termilion,  or  red 
with  king's  yellow  or  orange  lake;  or  red  orpiment  wiU  make  a  brighter  or 
ground  than  can  be  produced  by  any  mixture. 

Purple  Grounds  may  be  produced  by  the  mixture  of  lake  or  TermUlon 
Prussian  blue.     They  may  be  treated  as  the  rest  with  respect  to  the  vanu 

Black  Grounds  may  be  formed  by  either  irory-black  or  lamp-black ;  but 
former  is  preferable.  These  may  he  always  laid  on  with  the  shell-lac  Tan 
and  have  their  upper  or  polishing  coats  of  common  seed-lac  varnish. 

Common  Black  Japan  Grounds  on  Meialy  by  means  of  heat,  are  thus  perfon 
The  piece  of  work  to  be  japanned  must  be  painted  over  with  drying  oi^ 
when  it  is  moderately  dry,  must  be  put  into  a  stove  of  such  heat  as  wiU  chi 
the  oil  black  without  bumiug  it  The  stove  should  not  be  too  hot  whea 
work  is  put  into  it,  nor  the  heat  increased  too  fast,  either  of  which  errors  v 
mako  it  blister;  but  the  slower  the  heat  is  augmented,  and  the  longer 
continued,  provided  it  be  restrained  within  a  due  degree,  the  harder  wiUbi 
coat  of  japan.  This  kind  of  japan  requires  no  polish,  having  received,  i 
properly  managed,  a  sufficient  one  iVom  the  heat. 

Tfi€  Tortmse-skell  Ground,  produced  by  heat,  is  not  less  valuable  for  its  | 
hardness,  and  beanng  to  be  made  hotter  than  boiUng  water  without  dam 
than  for  its  beautiful  appearance.     It  is  to  be  made  by  means  of  a  var 

Erepared  in  the  following  manner : — ^Take  one  gallon  of  good  linseed  oil, 
alf  a  pound  of  amber ;  boil  them  together  till  the  oil  becomes  very  brown 
thick ;  strain  it  then  through  a  coarse  cloth,  and  set  it  again  to  boil,  in  w! 
state  it  must  be  continued  tm  it  acquire  a  consistence  resembling  that  of  pil 
it  will  then  be  fit  for  use.  Having  thus  prepared  the  varnish,  clean  well 
substance  which  is  to  be  japanned;  then  lay  vermihon,  tempered  ^ 
shell-lac  varnish,  or  with  drying  oil  very  thinly  diluted  with  oil  of  turpent 
on  the  places  intended  to  imitate  the  more  transparent  parts  of  the  torti 
shell.  When  the  vermilion  is  dry,  brush  the  whole  over  with  black  van 
tempered  to  a  due  consistence  with  the  oil  of  turpentine.  When  set  and  f 
put  the  work  into  a  stove  where  it  may  undergo  a  very  strong  heat,  which  ii 
be  continued  a  considerable  time :  if  even  ttiree  weeks  or  a  month  it  wiU 
better.  This  ground  may  be  decorated  with  painting  and  gilding  in  the  s 
manner  as  any  other  varnished  surface,  which  had  best  be  done  after  the  gro 
has  been  haraened ;  but  it  is  well  to  give  a  second  annealing  with  a  more  ^ 
heat  afler  it  is  finished.  A  very  good  black  iapan  may  be  made  by  mixu 
little  japan  B;old  size  with  ivory  or  lamp-black ;  thu  will  bear  a  good  g 
without  requiring  to  be  varnished  afterwards. 

Cf  PaxnUng  Japan  Work.  Japan  work  should  be  painted  with  colour 
varnish ;  and  in  that  case,  aU  pigments  or  solid  colours  whatever  may  be  u 
and  the  peculiar  disadvantages  which  attend  several  kinds,  with  respect  to 
or  water,  cease  with  regard  to  this  sort  of  vehicle,  for  they  are  secured  bj 
when  properly  managed,  from  the  least  hazard  of  changing  or  flying, 
preparation  of  colours  for  this  U9e  consists,  therefore,  in  bringing  them  to  a 
state  of  fineness,  by  grinding  on  a  stone  in  oil  of  turpentine.  The 
varnish  for  binding  and  preserving  the  colours,  is  shelMac ;  this,  v 
judiciously  managed,  gives  such  a  firmnesu  and  hardness  to  the  work,  that, 
be  afterwards  further  secured  with  a  moderately  thick  coat  of  seed-lac  van 
it  will  be  almost  as  hard  and  durable  as  glass.  The  method  of  paintin 
varnish  is,  however,  more  tedious  than  in  oil  or  water.  It  is  therefore  now 
usual  in  the  japan  work,  for  the  sake  of  dispatch,  and  hi  some  cases  foi 
freer  use  of  the  pencil,  to  lay  the  colours  on  with  oil  well  diluted  with  spiri 
cui'pcntinc.  Tliis  oil  or  japan  gold  size,  as  it  is  called,  may  be  made  in 
following  manner: — Take  one  pound  of  linseed  oil,  and  four  ounces  of  | 
animi ;  set  the  oil  to  boil  m  a  proper  vessel,  and  then  add  the  gum  ai 
gradually  in  powder,  stirring  it  weU,  until  the  whole  be  commixed  with  th? 
Let  the  mixture  continue  to  boil  till  it  appears  of  a  thick  consistence,  and 
strain  the  whole  through  a  coarse  doth,  and  keep  it  for  use.  The  colours 
also  sometimes  laid  on  in  gum  water,  but  the  work  done  in  this  manner  ia 
so  durable  aa  that  done  in  varnish  or  oil.    However,  those  who  pnb 
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{■ptDDtng  for  their  amusement  only,  ani]  consequently  may  not  find  it 
VTirth  their  while  to  encumber  tlicnmclvcs  witli  the  prcporatlona  neccKinry  for 
Uw  other  raethnda,  may  paint  \fith  wuter  calouts.  If  the  cntours  are  tempered 
Tith  »ln>iig  ikin^Iou  lUce  and  huney,  instead  of  gum  water,  t]ie  work  will  not  be 
DQch  iaferior  to  t)ut  done  by  the  other  nicthud.  Wator  culuurs  ore  sonielimua 
UUcn  groundii  of  gold,  in  the  manner  of  ot)ier  paintings,  and  look  best  without 
v«rui«h  over  them ;  nnd  ttiey  are  sometimeti  so  managed  aa  lo  have  tlie 
of  enibo»«(l  work.  The  colours  in  this  way  of  painting  are  prepared  by 
of  iainglan  <ize  corrected  with  honey  or  sugar  candy.  The  budy  with 
the  embossed  work  in  raised,  is  best  formed  of  strong  gum  wnter, 
Dfd  to  a  proper  consistence  with  bole  annenian  and  whiting  in  equal 
which,  being  laid  on  in  the  proper  figures,  and  repaired  when  dry,  may 
rn  painted  with  the  intended  culuura  tempered  in  the  isiuglasa  iixe,  or  iu 

'  Duuiner  with  sihoU-lac  varnish. 
Vmwmkmg  Japan  fVork. — The  laat  and  finishing  process  in  japanning 
_  in  the  laying  on  and  uolishing  the  outer  coata  of  varnish,  which  ore 
•^taQy  necesaary  whetlier  the  plain  japan  ground  be  painted  on  or  nut.  Thii 
iipaerally  best  done  with  common  seed-lac  varnish,  except  on  those  occasiooH 
ffbnr  other  methods  have  been  shown  to  be  more  expedient;  and  the  same 
which  decide  as  to  the  propriety  of  using  the  diflerent  varnishes  as 
the  colours  of  the  ground,  hold  equally  with  those  of  the  painting ;  for 
bnghtnecs  is  a  material  point,  and  a  tinge  of  yellow  would  injure  it, 
be  must  give  way  to  the  whiter  resins ;  but  where  hardness  and  tenacity 
sn  BiM&tijd,  it  must  be  adhered  fu ;  and  where  both  arc  necessary,  a  mixed 
vsrudimuBt  be  adopted.  This  mixed  vamiah  should  be  made  of  the  picked 
•rad-l<c,  m»  directed  in  the  ca»e  of  the  white  japan  grounds.  The  cununoii 
vaniish  niAy  be  mi)de  thus  : — Take  three  ounces  ut  seed-lac,  and  wash 
in  srverul  waters;  then  dry  it  and  powder  it  coantely,  put  it,  with  a  pint 
tified  spirit  of  wine,  into  a  botde,  so  that  it  be  not  more  than  twn-ihirds 
ihaktf  the  mixture  well  toj^ether,  and  place  the  buttle  in  a  gentle  heat 
tSttlicsced  appear  lo  be  dissolved,  the  blinking  being  in  the  meantime  repeat(?d 
aofUa  a«  may  be  convenient;  and  then  pour  o^  all  the  clear,  and  strain  the 
noaiikder  through  a  coarse  clotlu  The  varnish  thus  prepared  must  be  kept 
tv  ae  in  a  bottle  well  stopped.  Tlie  whiter  sced-loc  vamiBliefl  are  used  in  the 
■sw  ttuuiiit-r  a»  the  cumniun,  excvpt  with  regard  to  (he  substance  used  in 
|«ftrfiing ;  which,  where  a  pure  white,  or  great  clearness  of  other  colours  is  in 
ytidpu,  ihould  be  itself  white  ;  while  the  browner  sorts  of  ]>olishing  dust,  aa 
•ling  cheaper,  and  duing  their  business  with  greater  dispatch,  may  be  used  in 
<MKfr  OMA.  The  pit-ces  of  work  to  be  varnished  should  be  placed  near  the 
^ft,  or  m  a  wann  room,  and  made  perfectly  dry,  and  then  the  varnixli  may  be 
Iiid  on  with  a  flat  caiuel-hair  brush  made  for  the  purpose:  this  must  be  done 
Tcyy  rapidly,  but  with  great  care ;  the  samc*place  should  not  be  passed  twice 
i;iying  on  one  coat,  if  it  citn  iiossihly  be  avoided  :  the  best  way  of  pro- 
!'  lo  begin  in  tlie  middle,  and  pnsH  the  brush  to  one  end,  then,  with 
t^oi-.i'T  »ijokc  from  the  middle,  pas*  it  to  tht  other  end,  taking  care  that,  before 
•icii  rtrake-,  the  brush  be  well  supplied  with  varnish.  When  one  coat  is  dry 
-'be  laid  over  it  in  like  manner,  and  this  must  be  continued  at  least 
u  If,  on  trial,  (here  be  nut  a  sutiicient  ihicknetis  of  viiniiah  tu 
:.,  without  laying  baie  the  painting  or  ground  colour  iiiiderneiith, 
be  laid  on.  When  a  sufKcient  number  of  coats  is  thus  laid  on,  the 
lo  be  polished;  which  must  be  done,  in  common  cases,  by  rubbing 
piece  of  cloth,  or  felt,  dipped  in  tripoli,  or  pumlceatonc  fmcly 
But  towards  the  end  of  the  rubbing  a  little  oil  of  any  kind  should 
'n?  powder;  and  when  the  wurk  appears  suthcifiitly  bright  and 
J  be  well  rubbed  with  the  oil  a]o'u%  to  clean  it  from  the  powder, 
"  :  instre*  In  the  case  of  white  grounds,  iiiHleiwi  of  the 
ij^  should  be  used,  but  they  should  be  \va»htHl  over  to 
■.-ing  the  work  fiom  any  sand,  or  ulhtr  gritty 
Mixed  with  them.  It  grciily  iniprovfs  all  kindi 
„.,.  „ .finish  by  mi-Hns  of  hial,  which,  in  cvtry  degree 
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iKat  it  can  be  applied,  ahort  of  what  would  burn  or  calcine  the  m%tU7,  lend*  19 
give  it  a  more  nrm  and  strong  texture.  Where  metab  form  the  body,  therefore, 
•  very  hot  iCovc  may  be  used,  and  the  work  may  be  continued  in  it  a  consider- 
isble  time,  especially  if  the  heat  be  grudually  increased;  but  where  wood,  or 
\pa^er  macfii  is  in  question,  heat  muit  be  sparingly  used. 

'  JIB.  The  prnjecUng  frame  of  a  crane,  to  which  the  weight  or  good*  ar* 
■nupcndcd;  the  term  ia  a  corruption  of  ffibbgl,  evidenced  by  the  fiimilarity  of 
■tructiire.     Jib  is  also  the  name  of  the  foremost  sail  of  a  ship. 

JIB-BOOM  is  a  continuation  of  the  bowapii  forward,  being  run  ottt  from  EtB 
extremity  in  a  similar  manner  to  a  top-mast  on  a  lower  mast.  There  is  ab» 
the  fii/incf  jib-boom,  wliich  ia  a  boom  extending  beyond  the  precediitgt  "  ~ 
passing  through  two  boom-irons  fixed  to  the  same. 

JIGGER.     A  machine  consisting  of  a  piece  of  rope  about  five  feel  U 
with  a  block  at  one  end,  and  a.  sheave  at  the  other,  used  to  huld  on  the 
when  it  is  heaved  into  the  chip  hv  tlic  revolution  of  the  windlnss.  Tliis  U  dot 
by  pAHing  the  toil  round  the  cable  near  the  windlans,  and  the  hind  part  of  t] 
rope,  commg  over  the  slioave,  is  stretched  aft  by  meant  of  another  rope  pj — ^- 
round  the  jigi^er  block. 

JUNK.     Remnants  or  pieces  of  old  cable,  which  are  usually  cut  into 
pieces  (nr  making  mats,  gaskets,  &c. 

JURY-MASl;     A  temporary  mast  erected  in  a  ship  in  the  place  of 
proper  one. 


KALETDOSCOPE.     An  tustniment  for  creating  and  exhibiting  an  in/mil 
Tarietv  of  beautiful  forms,   pleasing  the  eye  by  an  cver-var>'ing  succeuioo 
splendid  tints  and  symmetriciil  figures,  and  enabling  the  observer  to  rem* 
pprmanont  such  as  may  appe<ir  approprinte  for  any  branch  of  the  ornament 
arts.     This  instrument,   the  invention  of  Dr.  Brewster,  in  its  most  comj 
form  consists  of  a  tin  tube,  containing  two  reflecting  surfaces,  inclined  itf^ 
other  at  any  angle  which  is  an  aliquot  part  of  360°.     The  re6eeting 
may  be  two  plates  of  glass,  plain  or  quickitilvereJ.  or  two  nu'tnllic  surf 
from  which  the  light  sntiTem  total  roHectton.     The  plates  shotdd  vary  in  1en| 
according  to  the  focal  distance  of  the  eye :  five,  six,  seven,  eighty  nine, 
ten  inches,   will,  in  general,  be  most  convenient;  or  they  may  be  made  tin] 
one,  two,  three,  ur  four  inches  long,  provided  distinct  vision  ia  ubtuined  at  oi 
<a^d,  by  placing  at  the  other  on  eve-g1a$s  whose  focal  length  is  equal  to  tl 
length  of  the  reflecting  planes.     The  inclination  of  the  reflector  that  is 
,general  most  pleasing  is  [8°,  20°,  22}"  or  the  20th,  18th.  and  16th  port  of 
circle;  but  the  planes  may  be  set  at  any  required  angle,  either  by  a  metallic, 
|Mper,  or  cloth  joint,  or  any  other  simple  contrivance.     When  the  two  plani 
•re  put  together,  with  their  straiglitest  and  smoothest  edge  in  contact,   ihi 
rill  have  the  form  of  a  book  opened  at  one  aide.    \Vben  the  instrument  is  thi 
flonstnicled,  it  may  be  covered  up  either  with  paper  or  leather,  or  placed 

Sevlindrical  or  any  other  tube,  so  that  the  trianginar  aperture  may  be  tpfl 
etely  open,  and  also  a  small  aperture  at  the  opposite  extremity  of  llttf  lubp. 
e  eye  be  placed  at  theaperture,  it  willpcrceiveahiilliant  circle  of  light,  i" 
^Sfilo  as  many  sectors  as  tne  number  of  times  that  the  angle  of  the  reflet 
contniiied  in  300".     If  this  angle  be  18*,  the  number  of  sectors  will  be  2( 
whatever  be  the  form  of  the  aperture,  the  luminous  space  seen  ihrot 
instrument  will   he  a  figure  produced  by  the  arrangement  of  twenty 
apertures    round   the  joint    as   a   centre,    in    cunseuitfnL'c    »f    the  sueeemit 
jfeflection*  httween  tiic  polished  surfaces.     Hence  it  follows  that  if  any 
rer  ugly  or  irregular  in  itself,  be  placed  before  the  aperture,  the  p 
ean  be  seen   tlirough  the  iiprrture  will  be  seen  also  in  evrry  sect< 
image  of  the  cbject  will  coslr-ice  into  a  form  mathematicully  tyinnH 
Mid  liighly  pleasing  to  the  eyou  If  the  object  bo  put  in  motion,  the  com! ' 
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^  ■>•§*•  viQ  likewise  be  pnt  in  motion,  and  new  fomu,  perTrcUy  tllflereiit, 
hrt  eqivJtj  ■jmnictrica],  will  8uccc<!»ively  pretent  themselves,  soDietimes 
ciaUiA  centre,  Botnetimes  emerging  from  it,  and  sometimes  ploying 
in  doable  and  opposite  oscillations.  When  the  object  :a  tinged  witn 
;oai0im,  the  most  beautirul  tints  nre  developed  iti  succession,  and  the 
fimr*  deligbia  tbe  eye  by  the  perfection  of  its  form«,  and  the  brilliancy 
tf  ibeMonnn^.  Tlie  eye-glass  placed  immediately  against  the  end  of  the 
wmmn,  m  well  ae  another  glass  similarly  aituuted  at  tlie  other  end,  is  of 
wammttk  tnusparent  plass.  Toe  tube  is  continued  a  little  beyond  this  second 
^■^  aod  at  iu  tenniuation  is  closed  by  a  ground  glass,  which  can  be  put  on 
sad  u£  Id  the  vacant  space  thus  fonned,  beads,  pieces  of  coloured  glass,  and 
1^  snail  bright  objecta  are  put.  The  changes  produced  in  their  position  by 
tania^tbe  tube  ?ive  rise  to  the  difTercnt  figures. 

KAOLIN.  The  name  given  to  a  kind  of  earth,  which  fonns  one  of  the 
JMwiAiiDls  in  tlte  manufacture  of  oriental  porcelain.  Tbe  other  ingredient, 
ifi^il  called  petuntse,  is  easily  Titri6able,  while  kaolin  is  scarcely  so;  hence, 
■  baii^  the  Action  of  the  fire  upon  the  mixture  causes  that  semi- vitrification 
cdsd  poroelain.  M.  Bomare,  who  analysed  some  Chinese  kaolin,  states  its 
iwpumiuii  to  be  a  compound  earth,  consisting  of  clay,  to  which  it  owes  its 
^lO^;  oT  Calcsueou*  earth,  whence  its  mealy  appearance;  and  of  crystals 
tf  Biea  and  quarts.  Similar  earths  to  tbe  kaolin  are  of\en  found  in  the  neigh- 
^■liued  of  granites. 
KEDGE.  A  small  anchor  used  to  keep  a  ship 'steady  and  dear  from  her 
■Dehor  while  she  rides  in  a  harbour  or  river.  They  are  generally  fur- 
vith  Oil  iron  stock,  which  is  easily  displaced  for  the  convenience  of 
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tL.  The  principal  piece  of  timber  in  a  ship,  which  ia  usaally  first  laid 
m  t^  blocks  in  building;  it  supports  and  unites  the  whole  fabric,  since  tlie 
Mh«  Md  stem  posts  which  ore  elevated  on  its  ends,  are,  in  some  measure,  a 
MMonalion  of  the  keel,  and  serve  to  connect  and  enclose  the  extremities  of 
AiildM  by  tranMms,  as  the  keel  forms  and  unites  the  bottom  by  timbers. 

IWai'  lu'l  ie  a  6trong  tliick  piece  of  timber  bolted  to  the  bottom  of  the  keel, 
vbkcb  is  very  useful  in  presen'ing  its  lower  side ;  in  large  ships  of  war  the  false 
kw)  is  conrposed  of  two  pieces  called  tbe  upper  and  lower  false  keels. 

JkW  is  also  a  name  given  to  a  low,  flat  bottomed  vessel,  used  in  the  river 
T^lli  brine  the  cools  down  fVom  Newcastle  for  loading  the  colliers;  hence  a 
tmm  fa  laid  Co  cany  so  man^  keels. 

KRKTiSON.  A  piece  of  Uraber  forming  the  interior  of  the  keel,  being  laid 
l(Mi  dwr  middle  of  the  floor-timbors  immediately  over  the  keel,  and  serving 
fit  W&d  and  unite  the  former  to  the  latter  bv  means  of  long  bolts  driven  from 
vttbaol*  and  clinched  on  tlie  upper  side  of  the  keelson. 

KELP.  A  very  impure  carbonate  of  soda,  obtained  by  the  incineration  of 
•A-vtad,  and  chivdy  employed  in  llie  manufacture  of  glass.  The  cuUivalion 
rf  iba  marine  plants  for  this  purpose  is  now  much  encouraged,  from  the 
(■nued  value  it  gives  to  those  estates  which  have  an  extent  of  coast  adapted 
Hlhcfrowih  of  toe  peculiar  kinds  of  weed  best  suited  to  the  manufacture  of 
hifi.  TbcTc  is  a  very  great  difference  in  the  product  of  soda  from  dillerent 
some  yielding  as  much  as  5  per  cent,  of  the  alkali,  while  others,  not 
1  per  cent  Those  parts  of  the  coast  which  are  exposed  to  the  fury  of 
tU,  or  to  a  hearv  rolling  surf,  prevent  the  plant  from  taking  root.  1  ney 
bait  in  sheltered  bays,  where  tlie  retreat  of  the  tide  leaves  uncovered  an 
ire  snr&ce  of  rocky  ground,  to  which  the  plants  adhere  by  tlieir  roots. 
^  fiuft  coouDonly  called  tangle  is  the  onlv  one  to  be  obtained  in  exposed 
^■bsai ;  tbese  adhere  with  great  force  to  the  rocka.  and  are  obtained  at  tbe 
!•«  ebb  of  spring  tides;  they  are  however  of  a  substantial  nature,  and  are 
•'■■Jut  J  t«  repay  well  for  the  labour  of  collecting,  which  is  usually  effected 
by  odtiag  tb«m  off  with  a  sickle  or  reaping  hook.  The  spring  is  the  best  time 
W  ■ai'Mir  kelp.  The  marine  plants,  or  sea  weeds,  are  collected  witliout  dis- 
fwrtltiu  cTUod,  imder  the  general  term  of  wrack,  or  vcrack  (wliicli  are  pro- 
hkly  cwaytiwi  c»f  the  French  word  irate),  and  are  first  dried  in  the  air  and 
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BIU1  preciiety  in  Uic  same  manner  as  in  the  making  of  h^y,  beine  ^read  aii^| 
made  ap  into  cocks  and  stacks,  so  us  to  keep  it  as  :nucb  as  possible  from  Lh» 
'  tain ;  care  is  likewise  taken  to  prevent  its  getting  muddy ;  and  Mich  an  mny 
collect  mud  in  dragging  it  up  the  beach,  is  washed  in  the  waves  by  means  c^ 
[pitch-forks  or  rakes.  Experience  has  determined  that  (he  kilns  for  burninfl| 
[Truic  Nhuuld  not  exceed  about  3  feet  in  width  inside,  nor  luure  than  2  feet  9^ 
[inches  high,  but  they  mny  he  of  any  convenient  Irngth  ;  iiHually  they  are  about 
18  feet,  Jn  some  places  holes  are  dug  in  the  ^ound  to  form  the  kihis,  which 
ore  lined  with  stone;  but  in  these  all  the  vraic  is  rarely  completely  burned,  and 
the  uriburned  portion  yields  no  alkali.  It  is  now  generally  deemed  prrferable 
to  erect  tite  kiln  on  a  firm  level  piece  of  ground,  of  such  rough  atones  as  can 
be  easily  got  together,  and  without  mortar  or  cement,  but  the  windward  side  of 
the  kiln  is  generally  cnvcrcf)  up  with  turfs  on  the  outside,  and  if  the  wind 
violent,  on  all  sides.  The  prucess  of  burning  is  commenced  by  igniting  ^omt 
furze  or  heath  in  the  kiln,  an  wliich  the  vraic  is  then  thrown  lightly  in  small 
quantities  at  a  time,  inilil  tlie  whole  body  of  the  kiln  is  fully  ignited.  The 
additions  arc  then  continued  lo  be  made  with  care,  by  only  tlirowing  on  small 
quantities  nt  a  time,  wliere  a  red  hole  appears  in  the  mass ;  and  thus  the  feed- 
ing is  continued  until  the  collection  of  vraic  is  expended  ;  then  as  suuii  a£  red 
boles  appear,  the  leas  ignited  portion  is  stirred  into  them.  The  want  of  due 
attention  to  the  thorough  and  uniform  burning  of  the  vraic,  cauife^  a  great 
deterioration  in  the  value  of  the  product  Towards  the  close  of  the  burning, 
three  or  four  men  are  usually  employed  in  actively  raking  the  ashes  with  the 
kelp-irons  until  the  whole  contents  of  the  kiln  become  a  setni-liuid  mai 
Sometimes  a  portion  of  the  kelp  will  be  found  congealed  to  the  sides  of  t1 
kiln;  this  is  then  removed  and  worked  up  with  the  rest,  tlint  it  may  tneorporal 
I  whilst  hot.  If  after  the  rnking  is  begun,  the  materiaU  still  continue  hard  an( 
dry,  they  arc  allowed  to  burn  h  little  longer.  Sometimes  common  salt  an< 
saltpetre  are  added  to  the  ashes  tn  increase  the  ignition  nnd  bring  the  ashes  to 
the  desired  semi-fluid  consistence  ;  but  this  mrastire  is  seldom  found  nrcessari', 
eicept  when  the  vraic  has  been  wetted  by  rain  prior  to  bimiing.  When  h  new 
bunuog  is  commenced,  the  remaining  unfused  ashes  from  the  previous  operation 
are  introduced  into  the  kiln  by  degrei-s  along  with  the  fresh  vmic,  but  not  tmtil 
the  fire  has  become  fierce,  and  the  largest  and  hardest  pieces  should  be  put  in  « 
row  alung  the  centre  of  the  kiln.  The  kelp,  after  being  made,  should  be  care- 
fully preserved  from  moisture.  Iti  Scotland  the  kelp  makers  usually  break  the 
lumps  into  pieces  of  about  2  cwt.  each,  which  arc  piled  into  conical  heaps,  covered 
with  dry  vraic,  and  over  all  a  layer  uf  Lurf ;  this  preserves  it  well  until  the  time  of 
shipment.  Kelp  is  esteemed  of  good  quality  when,  on  breaking  a  nioce,  it  it 
hani,  solid,  and  lias  some  reddish  and  light  biuo  shades  running  tlirough  it 
When  it  has  none  of  its  peculiar  salt  taste,  it  is  unfit  for  making  ley,  though  it 
inav  he  of  use  to  glass  makers. 

KERMES,  is  an  insect  found  in  many  parts  of  Asi.i  and  the  south  of  Europe 
On  account  of  their  figure  they  were  a  long  time  taken  fur  the  seeds  of  the 
tree  on  which  they  feed,  whence  they  were  called  grains  uf  kernies;  ihej 
also  bore  the  name  of  vermilion.  It  has  been  much  used  in  dyeing  worsted 
and  woollen  cloth  of  a  scarlet  colour,  though  the  preference  is  given  to  th« 
scarlet  from  cochineal,  especinlly  since  the  discovery  of  llie  mode  of  heighten- 
ing its  tint  by  the  solution  of  tin. 

KEHMES-MINEHAL  is  usually  prepared  by  1  pound  of  common  antimony 
with  22|  lbs.  of  tlie  sub-carbonate  of  potaxh,  and  '20  gallons  of  water  in  an 
iron  pot,  tillering  the  liquor  whilst  hot  into  earthen  p;ms,  and  lotting  it  cool 
slowly  fur  2-1  hours,  the  kermed-niineral  is  depo^iited  in  the  form  of  n  powder  ot 
a  deep  purple  brown  colour.  I'he  lanpcrnatnnt  liquid,  which  yields  an  orange 
colourea  sediment,  called  the  golden  sulphur  of  unlimoay,  is  much  u^ed 
by  the  calico  printers  in  the  Iblluwiug  manner: — They  evaporate  and  crjsliillixe 
(ho  supernatant  liquor ;  the  crystals  are  then  dissolved  in  tresh  water,  and  with 
this  solution,  thickened  with  starch  or  gum,  tliey  print  tlieir  cloths;  the  clmha 
Alter  being  dried,  arc  passed  ihronph  a  weak  acid  liquor,  which  scporattH  the 
[oldeu  sulphur  and  lixea  it  on  the  duth.     M.  Vabrma  *likU»  tlmt  a  uiucl*  littyt 
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kcniie»-mni«r&l  may  be  obtained  by  employing  tartar  in  lieu  of  the  alkali  In  the 
Ufuai  procf«.  Three  or  four  parts  of  the  larur  arc  to  be  mixed  with  one  part 
of  yovAcrvH  nilphuret  of  antimony,  and  exposed  to  a  rod  beat  in  a  crucible, 
Qsdl  tiio  entire  decompoKicioti  of  the  tartar  is  indicated  by  the  ceitsation  of 
bote*;  itik'  matt  sboiild  tlit-n  be  dissolved  in  warm  water,  be  filtered,  and  left 
bcoolf  when  an  abundance  of  very  line  deep  coloured  kcrmcs  will  he  deposited 
m  ibe  botlnm  of  the  vessel.  This  abundance  of  the  kennes  is,  however,  not 
itlended  with  any  diminution  of  tbe  quantity  or  brilliancy  of  tlie  e^olden  sul- 
ptiurct  «ub»e(]uently  obtainud  by  the  addition  of  acid  to  the  mother  liquor. 

KETCH.  A  vesael  equipped  with  two  masts,  viz.  the  main-mast  and  the 
tni<«n-mait,  and  usually  from  100  to  200  tons  burthen.  A  bomb-ketch  is  a 
tniel  rigged  ketcli  fashion,  and  equipped  for  firing  mortars. 

KEY.  An  instrument  for  opening  locks,  &c.  This  term  is  applied  to  a 
|T*it  Taricty  of  thingi  which  it  ]s  needless  even  tn  enumerate. 

KEY  o»  QUAY.  A  long  wharf  by  the  side  of  a  harbour,  river,  or  canal* 
hiniishcd  with  posts  and  rings,  whereby  ships  and  boats  may  be  secured ;  also 
vith  craitfiSj  capstans,  and  other  cuuvenient  mechanism  for  loading  and  un- 
ijadiflc. 

KILDKRKIN.  A  ca^k  that  holds  2  firkins  or  18  gallons,  or  72  quarU. 
r«o  kildt-rkins  are  A  barrel,  three  a  hogshead,  and  six  a  butt. 

KETTLE.  A  geueral  name  given  lo  variously  formed  vessels  employed  in 
(niiauT  and  other  operations.  Mr.  D.  Gordon  introduced  an  Improvement  upon 
tlirm,  which  is  explainer)  by  the  subjoined  cut.  It  cnnHt^ts 
■imply  iu  inclosing  them  in  on  outer  casing  which  surrounds 
tliMr  sides,  but  leaves  them  open  at  the  bottom  for  the 
flame  of  a  lamp  to  act  upon  it.  When  heat  is  applied  to 
vrwHrU  so  constructed,  tlie  plate  of  air  between  the  cases 
•dfuires  Ruch  a  temperature  in  the  U|>per  part  as  tu  be 
npable  of  melting  a  rod  of  glass  if  passed  up  the  cavity. 
In  krttles  of  the  usual  construL-tion,  a  much  greater  part 
of  tlir  hcKtt-d  air  cKcupes,  without  producing  any  useful 
HliTts.  than  in  Mr.  Gordon*!,  which  is  proved  by  water  being  sooner  boiled  in 
Uw  latter ;  an  economy  of  time  as  well  as  of  fuel  is  tluid  obtained.  Mr. 
Oordoa  bad  variou*!  other  culinary  vessels  couitructed  on  a  similar  plan. 

KILK.  A  structure  or  machine  designed  for  drying  sub;v1^iice!i  by  the  appli- 
mioa  of  licaL  Their  forms  are  as  various  aa  the  suktilanrc*  or  manufacture  for 
wktch  they  are  designed ;  for,  although  it  may  be  said  that  a  certain  kiln  will 
■mwer  *ev*»Tal  purposes,  yet  for  one  single  purpoie  we  often  find  a  variety  of 
I'l'  -i.    'rhe  requisite  qualities  in  a  good  kiln  are  chenpness  and  dura- 

i-  action;  etlcctiveness  in  producing  the  required  remit  with  the 

simo*i  etDiifiiny  of  fuel ;  a  perfect  command  of  the  temperature,  and  facility  of 
vorkiiig.  Ovens  must  be  regarded  as  of  the  same  class  of  apparatus  as  kilns ; 
the  terms  kiln  and  oven  are  ollen  indiscriminately  applied  to  the  same 
as  may  be  noticed  under  several  articles  in  this  work.  Under  the 
of  Ltwe  the  usual  form  of  lime-kiln»  is  described ;  ond  under  Coal  and 
1,  •eirrjkl  forms  of  coke  oveni«.  In  this  place  we  shall  notice  on  odmirahle 
ion  of  both,  wliich  was  the  subject  of  a  palent  granted  to  Mr.  Charles 
HaeIiqcti  alxvut  seven  years  agn,  since  which  time  it  nas  been  in  succesiful 
•mMffm  at  Maidstone  and  other  places. 

'    '     m'i  Patent  Comhinatian  of  a  Ltme-lcUo  with  n  Cokf-ovrn. — The  object 

vriiiion,  as  expressed  in  the  specification  of  the  patent,  is  the  prepa- 

Tui<m  ui  quick-lime  and  coke  in  the  same  kiln  at  one  operation.    The  economy 

^  tkii  proceM  muni  be  evident  from  the  circumstance,  that  the  inflammable 

"T     *'  ihc  cool  which  is  scfmrnted  to  form  it  into  coke,  is  the  only  fuel 

'\  to  bum  the  lime ;  and  a»  the  ookc  is  in  many  places  as  valuable  as 

r  im  \»  I  i.'.  it  ii  prepiired,  tlie  cost,  if  an)',  of  making  lime,  must  be 

ft-i  :  tntiing  amount.     The  engraving  on  the  following  juiLge 

rrpr-  I  section  of  the  lime  shaft  and  coke  ovens  :  a  a  are  the  side 

*i^  4  feet  thick,  of  a  rectangxilar  tower,  the  internal  space  being  filled  with 

»ie  from  the  top  to  tne  iron  bars  6£>  at  bottom,  whereon  the  whoU 
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eolumn  reiU.    Tho  lime-ttone  is  raiwd  in  a  box  <A  or  other  proprr 
to  the  top  of  the  buililiiig,  by  means  of  a  iib  and  crane  #,  or  other  tacklt 
is  fixed  at  the  back  of  the  tower,  togctner  with  a  plaiform  projecting  ■ 
the  walls  for  aifording  Becurity  and  convenience  for  *'  landing '  tne  IliuhJ 
when  raited  as  represented,  the  jib  i<  swung  round,  and  the  Time-box 
which  the  whole  contents  arc  tlirowu  down  the  shaft    The  coke  on 


vhlch  there  may  bo  two,  or  a  greater  or  lesser  number,  according  to  the  mi 
sitnde  of  the  work*,  are  conitmctetl  and  arranjred  in  connexion  with  the  Hi 
shaft  in  the  wime  manner  us  the  two  represented  in  tlie  dift^rnni  at//     Th* 
oveni  are  flupplied  with  coal  tlirou^h  iron  doors  in  llie  front  uu)|  (not 
the  section);    the  door?   hove  u  long  and  narrow  borixuntid  <incnin|^ 
Uppct  pari  of  them  to  admit  sufficienl  almospheric  air  t<i  cause  the  com! 


KILN. 


17 


of  !be  bitamfnoa*  or  infliimmable  part  of  the  coal ;  the  flamei  proceeding  ftom 
Armw  pHi  into  the  lime  shaft  through  a  series  of  lateral  flues  (two  of  which 
*»bnra^t  into  view  at  ff^),  and  the  draft  is  prevented  from  deranging  the 
WBttKin  the  opposite  oven  hy  the  interposition  nf  the  partition  wall  A,  which 
■RBla  the  coume  of  the  heat  and  flames  (hroue)io\it  ttic  whole  mass  of  the 
biv  the  lowermost  and  principal  portioti  of  which  attains  a  white  heat,  tlie 
■pper  a  red  heat,  and  the  intervening  portions  the  intermediate  gradations  of 
ttiBpereture.  When  the  kiln  is  completely  charged  with  lime,  the  opcninga 
inftont  and  beneath  the  iron  bars  at  1 1  nro  closed  and  barricaded  by  bricks  and 
sn  iron-cued  door,  which  is  internally  filled  with  sand  to  eflcctufilly  exclude  the 
lir.tnd  prevent  the  loss  of  heat  by  radiation;  therefore,  when  the  kiln  is  at 
wk,  no  atmospheric  air  is  admitted  hut  through  the  narrow  apertures  before 
BXQCioned  in  the  coke  oven  doors.  When  the  calcination  of  the  lime  is  com- 
fikted,  the  barricades  at  i  i  arc  removed,  the  iron  bars  at  bb  are  drawn  out,  by 
*bch  the  lime  falls  down  and  is  taken  out  by  barrows.  It  sometimes  happens, 
lovfver,  that  the  lime  does  not  readily  fall,  having  caked  or  arched  itself  over 
(U  an>a  that  encloses  it,  in  which  case  a  hooked  iron  rod  is  employed  to 
Wmg  it  down.  To  facilitate  this  operation  Iti  every  part  of  the  shaft  wnere  it 
Btjr  be  necessary,  a  series  of  five  or  six  apertures,  closed  by  iron  doors,  is 
kiK  St  convenient  distances  from  the  top  tu  near  the  bottom  of  the  shall ;  two 
if  thrse  are  brought  into  view  at  k  k.  Two  similar  apertures  arc  shown  in 
wtiob  in  the  coke  ovens  at  &  6,  whicn  are  for  the  convenience  of  stoking  and 
el'irif  .■  nut  the  lateral  flues  ffg  from  anv  matter  that  might  obstruct  the  free 
'  the  hedted  air.  When  the  coals  have  been  reduced  to  coke,  the  oven 
inmt  (not  shown)  are  opened,  and  the  coke  taken  out  by  a  peel  iron, 
Uw  lung  handle  of  which  is  supported  upon  a  swinging  jib  that  acts  as  a  movable 
fiilcntm  to  the  lever  or  handle  ofthc  peel,  and  facilitates  the  labotir  of  taking 
oat  the  contents  of  the  oven,  llie  operation  of  thin  kiln  is  continuous,  the 
Sbk  being  taken  from  the  buttom  whenever  it  is  sufficiently  burned,  and  fresh 
>>r  rB.w  lime-stone  being  constantly  made  at  the  top. 
'f  Dtying  Corn. — If  air  and  moisture  be  ctTcfully  excluded  from  grain. 
It  a\^y  ue  kept  uninjured  for  on  indefinite  length  of  time.  Thia  is  proved  by 
SB  Kxtraordinanr  eiperiment  made  with  some  Indian  cvrn  found  in  the  graves 
tf  the  audent  Peruvians,  buried  more  than  300  years  ago.  Some  of  this  com 
fc«|f  town,  it  vegetated  and  came  to  maturity :  we  believe  a  similar  fact  is 
Kewded  respecting  some  grain  found  in  the  ruins  of  Herculaneum.  But  to 
I*«erTe  c<jrn,  even  for  a  short  period,  it  should  be  perfectly  dir  when  housed, 
utd  carefully  protected  from  dampness ;  but  it  not  unfrequently  happens,  during 
a  met  harvrit  seasun,  lliai  the  com  is  necessarily  carried  from  the  field  in  a 
dswfi  •*%ie;  and  as  few  furmers  have  the  means  of  properly  and  speedily  dry- 
'•re  quantities  are  irrecoverably  spoiled  after  all  the  labour  and  cost  of 
;.  Tlie  method  of  dr>ing  on  the  perforated  floor  of  a  kiln,  (which  is 
'^•^liy  resorted  to  tchere  U  ca»  be  ubtamed^)  is  a  veiy  tedious,  defective,  and 
'x^cflMve  mode,  and  is  attended  with  great  labour,  owmg  to  the  grain  requiring 
)•  be  gflprituiany  turned  over  and  spread  by  a  workman,  whose  utmost  rare 
■  ■■tffekeot  to  cause  every  part  to  receive  an  equal  degree  of  heat;  it  thcrc- 
^  WoMts  a  matter  of  considerable  importance  to  devise  a  simple,  efficacious, 
b4  «£«O0i!iJcal  method  of  drying  grain  under  these  circumstances,  and  we 
Uak  Mc  Jones's  apparatus  for  this  purpose  (shown  in  the  engraving  on  the 
*ntpi^)  ia  well  adapted  to  the  end  proposed.  Fig.  1  is  a  vertical  section  of 
^  B|parmSuB,  which  is  formed  of  two  iron  cylinders  a  h,  placed  one  within  the 
flW,  each  being  closed  at  the  upper  and  lower  end  by  two  concentric  cones 
Ctl.  Tbe»onolar  space  between  the  cylinders,  as  also  between  the  cones,  is  an 
aeL  and  a  quarter  in  width,  for  the  reception  of  the  grain,  to  be  dried  by  its 
Mutf  tltrough  llie  inochiuc ;  both  the  internal  and  external  bodies  arc  perforated 
WB^^feoot  with  about  2o00  holtrs  to  the  square  foot.  The  kiln  is  supported  on 
IbvOMt^roR  eulumui  or  legs,  three  of  which  are  shown  in  the  section  as  at  E , 
^Mt  are  attached  to  a  strong  iron  ring  whirh  surrounds  the  b.'ue  of  the  cylin- 
4k  Froip  the  heads  of  these  columns  descend,  along  the  sides  of  the  cone, 
l?t  baf  faolti,  «■  at  G.  which  are  ptMcd  through  the  s&me  number  of  legB  m 
vob  Ik  c 
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lite  cast-iron  ring  lurroiinding  t!to  TiM'k  of  the  lower  cone:  from  tbit 
proceed  five  stays,  us  at  I,  wbitb  are  faatened  to  die  middle  of  tbe 
u  iiui  on  each  side.    The  body  is  iiist&ined,  both  externally  nud  iiuenii 
iron  liijops,  as  at  Kt  and  the  diatance  between  the  cylinders  i*  prefcrvi 
number  of  short  stays.     In  the  front  of  the  kiln  a  passage  ti  cut  out,  afti 
in  which  is  iUcd  the  fire  place,  through  which  arc  poasa^s  for  iho  h< 
to  pass  into  tbe  cylinder.     These  passages,  as  well  as  the  Sues,  whiob 
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Fig.  1. 


circiutously  from  Uie  fire  to  the  chimney,  arc  best  shown  in  the  bnrixonlal 
tion,  /%.  2;  and  in  the  vertical  section  of  the  detached  fire-place,  fiff.  3,  Qi 
the  fire-hole,  S  the  ash-bole,  T  the  fire-bars,  and  U  the  chimney,  which  p( 
lip  nearly  in  the  nn'ddlc  of  the  kiln.  The  wheat  is  admitted  into  the  kilaj 
above  through  a  hopper  and  through  the  tube  W,  and  falhng  upon  the 
the  cone  in  distnbuted  equally  on  all  aides  between  the  cylinders,  the 
asperities  in  which,  not  only  ili|:blly  retard  the  descent  of  the  grain,  but  like 
wise  impart  to  the  particles,  a  constant,  slow,  rolling  motion,  whereby  ever; 
individual  grain  ia  exposed  to  the  same  degree  of  temperature ;  the  pail 
from  tbcnce  converges  into  the  lower  cone,  and  ultimately  eacanes  through  tl 
■pout  at  bottom  into  sacks  or  on  to  the  ground  as  may  be  requtrea.  The 
of  tfae|Tain  through  the  machine  may  be  cither  accelerated  or  retarded, 
ing  to  119  peculiar  condition,  by  enlarging  or  contracting  the  aperture  I 
which  it  is  discharged.  The  moisture  ia  carried  off  by  evaponition  ihrouj 
perlbrationi  of  the  plates  with  great  rnpidity.  The  kjins  nmy  of 
he  made  of  any  dimentinns;  one  of  six  feet  internal  diameter,  and 
feel  in  length*  between  the  apexes  of  the  upper  and  lower  cones,  hat 
said  to  ba  capable  of  perfectly  drying  more  tnan  100  quarters  of  wheat  io 
24  hours. 

The  following  contrivance  for  drying  rrain   has  been  noticed  In  »ren& 
French  papers,  and  announced  as  having  been  luccessfiilly  adopted  in  eot  o^ 
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(bt  departments;  tho  plan,  however,  origi- 
uted  irith  a  correspondent  in  the  Remitter 
if  AfU.  The  apparatus  consists  of  a  long 
uirai  tube  so  lOce  a  diatltlor'a  worm,  reaching 
froia  the  basement  to  the  upper  Aoor  and 
ihmagb  the  roof  of  the  granary,  which  fonns 
■  nnage  for  the  heated  air  from  a  close  stove 

MOV.     Estemally  round  this  tube  is  placed 

nolher  tube  b  6,  winding  like  the  interior  one 

mi  tpiral  direction,  ana  at  about  an  inch  and 

>  half  from  it ;  thia  external  tube  receives  tlie 

am  from  above  tlirnngh  a  hopper  e,  and  it  ia 

mched    throughout    with    numerous    small 

mIm,  through  which  the  vapour  escapes,  as  it 

bfbmted  by  the  damp  com  coming  in  contact 

«itb  the  inclosed  heated  chimney ;  the  com 

in  cottsequencc    Iwconies    thoroughly    dried 

MoK  being  di>chiU'gcd  at  the  bottom,  and 

iliat  Tithout  the  intervention  of  any  manual 

UtherCt  Patent  Kitn. — Under  the  article 
Com  a  described  an  apparatus  for  washing 
oA  wparaling  the  impuniies  with  which  grain 
>*  always  to  a  greater  or  less  extent  contami- 
^e^ ,  and,  as  a  necessary  concomitnnt  to  that 
avhine,  a  kiln  was  devised  for  drving  the 
Vtohed  grain ;  but  as  this  kiln  is  equally  appli- 
nUe  to  tbc  drying  of  malt,  seeds,  atid  all 
oihtT  Hialters  of  a  similar  kind  and  form,  and 
^  imode  that  is  as  novel  as  it  is  efficacious, 
ve  gtre  a  description  of  it  in  this  place.  In 
tfatcngnring  on  the  next  page^  I^g.  1  exhibits 

•  loiigitaduiil  section  of  the  apparatuji,  and 
/ijf.  3  B  KrmDsverve  section  of  a  long  air- 
iMiifh.  shown  at  e  in  Fig.  1.  At  a  is  shown 
«)e  of  a  series  of  five  or  six    common  iron 

Stnbea,  placed  side  by  side,  and  cur>'ed  in 
fom  r^prea^tted  to  constitute  a  fire>p1acc, 
lit  ifAM  between  the  tubes  serving  for  the 
tMaiOD  of  air  for  combustion,  which  enters 
tfcrsugh  the  ash-pit  door  b  at  the  aide,  pro- 
tided  with  an  air  regulator :  the  fire-place  is  inclosed  in  front  at  c  by  a  common 
^oar  and  frame.     Tlie  heated  air,  and  other  products  of  combustion  from  tho 
hd,  pass  along  the  flue  {i  to  the  funnel  or  clumney ;  the  bottom  and  two  sides 
if  the  flue  d  arc  of  brick,  but  the  top  is  of  iron,  being  formed  of  the  bottom  of 

•  ling  ■hallow  iron  box  or  air-trough  e  ;  this  box  naa  no  cover  but  ono  of 
tttmnely  open  woved  cnnvas,  which  furms  a  part  of  an  endleas  cloth  or 
bsad///  that  is  continually  mode  to  travel  lengthwise  over  the  whole  area  of 
t^  ksid  trough  ;  the  edges  of  the  cloth  gliding  between  grooves  and  over  tie- 
ndi,  (khown  in  the  crcsii  section,  Iig.  2,  where  the  dotted  line  /  indicates  tho 
oHm  ciotb,)  that  prevent  the  cloth  from  sagging.  This  cloth  is  made  to 
tmrti  by  the  revolution  of  three  rollers  or  drums  g,  h,  i,  to  <■  ithcr  of  which  the 
■OTiqg  power  may  be  applied.  The  cloth  is  kept  distended  by  a  self-acting 
'j*:^it*ninp  rtdler,  which  is  screwed  against  the  hopper  k ;   this  hopper   receives 

io  bo  dried,  and  is  provided  with  a  shoe  at  A  adapted  to  deliver  a 
uniform  stratum  of  grain  upon  the  endless  cloth,  whiUt  the  same  ia 
ad^  ia  (HLia  under  it,  and  over  the  trough.  Another  endless  bond  m  m,  of  a 
fkAr  fiuffie  to  the  other,  passes  round  the  drums  h  i  only,  and  is  likewise  pro- 
**M  with  a  self-acting  tightening  roller,  fixable  to  any  convenient  object.  The 
hmr  n^  of  the  six  tubes  a  of  the  fire-place  before  meutiuncd  have  an  opca 
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which 


•  rotatire  blowc*  m,  bf  mmm  if  a 
tmd  dw  npfMT  rod*  of  the  tube*  a  al>o  «PiB  iBto  ■podwi  fcnwA  channel  y 
conducts  thr  air  into  the  long  airHnra^fa  r.     The  cferatioa  of  Uiis  maclunr 
«•  foQovs.     A  iloT  rotation.  deriTed  from  any  fint  norer,  it  to  be  given  uj 
cither  of  the  druna  ;,  A,  t.  vhich  vill  canse  the  ndlcM  cl«th/io  glide  graihulljr 
orer  the  top  of  the  air^troo^h  e  :  mt  the  aama  time  die  hlover  o  has  been  fi^ 
into  action  (by  connesjon  with  the  €nt  morer)  at  a  high  velocity.  »  at  to  p^ 
duce  a  rapid  current  of  air,  vhich  denrei  an  increase  of  tMa|ieralare  on  |iiM^ 
lag  under  the  hMied  raeulltc  bouan  of  the  ath-ph ;  bcacc  fiiiiiiiidiBfc  thm^ 
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the  tube*  o  it  acquuet  con»idrrabl«  he«t,  vhich  i>  anfaH^BCtttty  Moderated  tf 
an  extenbve  diffuuon  in  thr  air-trough  e^  hcforc  it  pawpi  diraqgh  ^  omAm 
of  lh«  endless  doth  k  aborr.  carrrine  with  it  the  mointire  firam  the  grtb 
dtpoi^lcd  thereon.  "Hie  course  taken  by  the  endless  cloth  is  shown  by  arrow! 
la  the  figure;  upon  its  arriring  at  the  drum  A,  the  other  cmUeaa  cJoth  ■■ 
«Maes  in  contact  with  the  grain  on  the  doth/,  and  upon  both  the  doths 
Toftnd  the  said  drum  A,  the  corn  hirnnwi  iarlnafd  Wfe<u  tha  M 
is  thus  rarriid  up  an  inchnrd  plana  ow  lh»  dnMi  iwhoe  the  dolht 
and  discharge  the  grain  back  again  into  tb«  hofi^ar  A,  to  uadcrgo 
of  tha  operation,  ahoold  it  ikot  be  perfectly  dry.  Bot  when  the  grain  is  thoroughly 
drie^  inrtoad  of  allowing  it  to  latl  hack  roto  the  hopper*  a  ihoot.  or  the  hand 
«f  a  creeper,  (not  shown  in  the  drawing,)  is  fanvght  nnder  the  roller  i.  which 
canducts  it  to  the  reqoiird  place.  A  nry  littW  experience  in  the  workin;;  of 
dkb  apparatus  enables  a  ptmm  ao  to  regulate  its  operatiocis  as  to  eL>m{iJete 
A«  drying  of  damp  grain  hy  a  tingle  passage  throoch  it ;  such  as  ▼ar\  ini:  the 
TiticiiT  of  the  aii>forcer,  the  qoaaticy  of  md  ia  the  suvre.  the  supply  i>r  air 
dnvNign  the  uh-fiu  the  speed  of  the  cadlcH  doth*  ftc  the  means  of  Joiog 
vhidi  are  wa  well  understood  by  mechanics  as  to  reader  a  dascripboa  of  th^ 
■HMcanary  ia  this  place. 

KITE.  A  fictitioas  bird,  made  of  paper*  This  well'4»own  hrrenile  phi]^ 
lldbg  hm  been  of  Ute  yean  applied  to  arretal  ol^ecta  of  utikiy :  i}ie  fan- 
laaat  of  thcae*  and  the  most  pafimooat  ia  impoftance,  ia  the  invention  of 
fgy^"-  Dansey,  for  effrcting  a  cocamonication  between  a  stranded  ship  and 
1^  diore,  or,  under  other  ctrcumstmaeca,  where  badness  of  weaker  renden 
lbs  ordinary  means  im|aarfimMr  The  IbQoviag  ia  aa  abhrcviaaad  deacripciav 
«/  the  inrentiea,  cxtrarttd  tnm  ^  fortJi^ftnt  TdtSM  «f  lb«  T^mmarl 
lla  Stattjf  9^  Artt^  where  the  subject  \»  pren  more  in  deiaU,  with  en 
-A  sail  of  light  canvas  or  hdland  is  cut  to  the  shape,  and 
-•ficaition  of  tha  pnacipUi  of  tbt  comawa  fiying  kite,  and  ii  ~ 
d  or  olhtv  pdat  6o  viadvatd  of  Iht  ipacc  orer  which  a 
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ffrajmel.  ooosisting  of  fbur  spear-shaped  iron  spikes  was  fixed  to  the 

we  kite,  so  as  to  moor  it  in  its  fall,  and  in  this  emergency,  the  attempt 

{wrron  to  get  on  shore  along  the  liiiLs  would  he  the  means  resorted  to. 

cases  where  a  communication  has  been  gained,  and  the  maintenance 

rci^ondence  has  been  the  object,  the  person  to  windnarc]  has  attached 

t  to  the  mesaeneer,  in  some  cases  &b  much  as  three  pounds,  which,  having 

fried  up.  has  of  course  descended  with  tlio  kite;  tho  person  to  leeward 

i  Airled  the  sail  of  the  messenger,  and  loaded  it  with  as  much  weight  as 

could  iifl ;  then  replacing  the  apparatus,  and  exposing-  the  surface  of 

to  the  direct  action  of  the  wina,  it  has  rapidly  risen,  the  messenger 

iowu  the  line  to  windward  during  its  ascent.     The  kite   with   which 

Diey  performed  the  greater  part  of  his  experiments,   extended  1100 

&ne,  five-eighths  of  an  inch  in  circumference,  and  would  have  extended 

3  it  been  at  hand.     It  also  extended  3G0  yards  of  line,  1}  inch  in 

BDce,  and  weighing  60  lbs.;  the  holland  weighed  3|  lbs ;  the  spars,  one 

was  armed  at  the  head  with  iron  spikes,  for  the  purpose  of  mooring 

;  and  the  tail  was  five  times  its  hriigth,  composed  of  8  lbs.  of  rope 

a.  of  elm  plank.     A  complete  model  of  the  apparatus  was  deposited 

BocJety,  who  presented  Capt.  Donsey  with  their  gold  Vulcan  medal  for 

tion  and  communication. 

Viney  and  Pocock  have  ulao  recently  applied  a  kite  for  the  drawing  of 
B,  in  wiiich  they  travelled  from  Bristol  to  London.  See  Vol.  I.  page  323. 
U)ING  is  the  process  of  making  the  stifT  paste  of  flour  and  water  for 
Brward*  baked  into  bread.  It  is  usually  ejected  by  a  sort  of  pommel- 
of  the  bauds  aud  arnu,  and  sometimes  of  the  feet  of  the  bukers.  A 
^  machines  have  been  at  diiTerent  timei^  proposed  for  superseding  the  bar- 
iDcesi  wc  have  just  mentioned;  theyhave  however  been  but  very  partially 
tbc  bakers  in  general  preferring  to  continue  their  "  good  old-fushioned'' 
dice.  "  Pam  d  Ut  mhanique"  is,  however)  fashionable  in  Paris,  and, 
w  hoped,  will  ere  long  become  so  here.  It  is  said  that  at  Geneva  all 
of  tJiat  city  are  compelled  by  law  to  send  their  dough  to  be  kneaded 
;  mill  constructed  for  that  purpose.  At  Genoa,  also,  mechanism  is 
for  kneading ;  the  apparatus  employed  at  this  place  hu  been  puV 
pereral  of  the  jouniafs,  frum  which  it  appears  to  be  so  rude  and  ill- 
afl  Dot  to  need  a  description  in  this  place. 
pririueur,  or  mechanical  bread*maker,  invented  by  CavalHer  and  Co. 
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roller  preventinj;  the  dougli  from  |>asamg  by  U.  Being  thui  all  forced  lo| 
of  the  coinportnienU,  the  motion  of  the  roller  if  rever»ed  by  turning  the  j 
the  contrary  way,  which  then  forced  Hie  dough  hack  Again  lliroiigh  the  n| 
space  under  the  roller  into  the  drat  compartment;  in  this  manner  the  vd 
of  the  dough,  alternately  from  one  compartment  to  the  otheTi  U  coDtiimen 
completed.  j 

2.  Another  plan  was  to  make  the  trough  containing  the  dmigb  rerolvf 
a  numlier  of  heavy  balls  within  it  The  trough  in  this  case  is  rnaile  in  the] 
of  a  parallelopipcdon,  the  ends  being  square,  and  each  of  the  sides  a  pan 
gram,  whote  length  and  breadth  arc  to  each  other  aa  6ve  to  one.  Oue  ■ 
the  trough  constitutes  a  lid,  which  is  removed  to  introduce  the  flour  I^B 
and  the  trough  is  divided  into  as  many  cells  a»  there  ore  balls  introdl^^| 
patentee  Btaleo,  that  by.'ihe  rvtation  of  the  trough  the  bajl*  and  ^^| 
elevated  together,  and  by  their  falling  down  the  dough  will  be  <td|^| 
beating,  similar  to  the  operations  of  the  baker's  hands.  ^^^ 

3.  Instead  of  employing  a  revolving  cylinder,  it  is  Hxcd,  an  agitator  it  i 
to  revolve,  Imving  a  series  of  rings  angularly  attached  to  an  Bxit^  cuiendiiij 
whole  length  of  the  trough.  J 

4.  Mr.  Clayton,  a  baker  of  Nottingham,  had  a  patent  in  IS30  for  a  bih 
■omewhat  similar  to  the  last  mentioned,  inoBmnch  as  a  set  of  rcvnlvtngfl 
tors  are  employed  to  produce  the  kneading  action ;  the  agitatora  are  Ion 
dinol  bars,  fixed  to  arms,  which  radiate  from  the  axis,  and  thcv  are  ftH 
through  the  dough  in  their  revohition  ;  but  the  cylinder  in  which  they  reij 
and  which  contains  the  materials,  is  made  to  revolve  at  the  same  ^BH 
contrary  direction ;  the  motion  of  the  latter  bring  imparled  by  a  sli^^H 
axie,  while  the  axis  of  the  former  is  solid  and  parsed  thruufrh  the  b^^H 
The  solid  axis,  which  is  turned  by  a  winch,  has  on  it  a  bevelled  ptnioj^H 
by  means  of  an  intermediate  bevelled  wheel,  actimtcs  another  beveUNJ^ 
fixed  on  tlic  hollow  axis,  and  therefore  causes  it  to  revolve  in  the  opj 
direction.  Tliese  two  simultaneous  and  contrary  motions  constitute  the  an 
claimed  br  the  patentee,  who  states,  that  dmigh-making  machines,  similar  I 
own,  have  all  failed  for  went  of  such  an  arrangement.  Tlus  statement,  co 
from  a  baker,  commands  attention  ;  but  we  cannot  connir  in  its  truth,  sin( 
know  that  the  following  plan  of  a  kneading  machine  works  wcU  without  o 
aite  simultaneous  motions,  and  without  any  agitators  or  beaters,  which  al 
great  deal  of  power  without  producing  an  adequate  cflTccL 

5.  Heberf's  Patent  Knead'uig  Madnne. — In  this  a  cylinder  of  from  4  to  S 
in  diameter,  and  only  about  IS  inches  wide  inside,  is  made  to  revolve  upa 
axis,  which  is  fixed  by  a  pin  during  the  revolution  of  the  cylinder.  The  fifl 
admitted  by  a  duur  in  the  periphery,  which  closes  air  and  water-tight ;  ani 
water  or  liquor  passes  througli  a  longitudinal  perforation  in  the  axis,  and  th 
through  small  hole?  nmongjt  the  flour,  in  quantities  which  are  regulated  e 
naily  by  a  cock.  By  the  rotation  of  the  cylinder  the  dough  is  made  to  be 
tinually  ascending  on  one  aide  of  it,  whence  it  falls  over  upon  the  po 
below.  When  the  mixture  becomes  pretty  intimate  and  uniform,  its  oab 
property  causes  it  to  stick  to  the  sides  of  the  cylinder,  and  the  dough  n 
then  be  carried  round  without  much  advancing  the  proccM,  were  it  d 
another  simple  contrivance:  this  is  a  knife-edge  or  scraper,  18  inchei 
which  is  fixed  along  the  top  of  the  cylinder  in  the  inside,  so  as  barely  to 
its  surface;  the  knife  is  fixed  to  two  flat  arms  extending  from  the  axis, 
these  arms  have  sharp  edges  so  as  to  scrape  the  sides  of  trie  cylinder ;  ih' 
cylinder  is  kept  constantly  clean  from  the  sticking  of  the  dough,  whii ' 
us  it  ascends  to  the  top  of  the  cylinder  (if  it  does  not  tear  away  of' 
•haved  off  by  the  knife,  and  falls  down  wilh  great  force  upon  the  bol"^ 
AS  this  effect  is  constant  during  the  motion  of  the  cylinder,  it  runst  be 
that  the  process  of  kneading  is  soon  completed  by  it.  When  that  is  doBi 
door  of  the  cylinder  is  opened,  and  the  contents  discharged  into  a 
beneath  ;  at  which  time  the  scraper  is  caused,  by  a  winch  on  the  scxio,  to 
one  revolution  of  the  now  fixed  cylinder,  which  clear*  off  any  adhering 
and  projects  it  through  the  dooi^way.     As  the  dough  in  this  machine 
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wii  to  kneftd  ittclf.  there  being  no  arms,  Waters,  or  asitaton  whatever,  it  it 
alirtiUrfd  that  the  power  saved  by  it  is  very  considerable,  while,  from  ^e  litn- 
pticity  of  its  cODstniction,  the  cost  is  moderate. 

The  patentee  is  at  present  engaged  in  combining  with  thiR  kneading  machine 
niBparatDS  for  preparing  carbonated  water,  higlilv  charged  with  the  gas,  wit)i 
Ttiicn  be  propotei  to  mix  un  the  flour  to  form  dough,  for  the  purpose  of  making 
ifaifaKad  fpoogy  or  vesicular,  without  having  recourse  to  the  fermentative  pro- 
na;  the  refolt  of  which  process,  under  the  most  favourable  circumstances,  he 
eum^en  to  be  detrimental  to  the  health  of  those  that  eat  the  broad,  (owing  to 
&e  deposition  of  fermentable  matter  in  the  stomach,)  while  it  is  destructive  of 
tmtion  of  the  nutriment  of  the  flour. 

ICNIVES  {inciuJing  Forts).  Knives  are  well-known  instruments,  made  for 
coning  a  great  variety  of  substances,  and  adapted  by  differences  in  form  to 
TBMOaiuea;  but  the  two  principal  sorts  may  dc  clashed  under  the  terms  of 

Skec-knives  and  table-knives,  with  their  now  necessary  accompanimenti, 
A  The  manufacture  of  these  articles  in  this  coimtry  is  almost  wholly  con- 
ditrted  at  Sheffield.  Our  account  of  the  process  of  making  them  must  neces- 
urily  be  concise,  and  afford  only  a  glimpse  of  the  procedures,  as  it  is  manifestly 
n^oniUefor  us  to  transform  the  uuimtiatcd  into  cutlers  by  any  information 
u  we  can  give. 

In  the  making  of  pocket-knife  blades,  one  workman  and  a  boy  are  generally 
cBployed ;  the  Doy  attends  to  the  heats,  (that  is,  to  the  rods  of  steel  in  the 
fire)  which  he  niccessivdy  hands  to  the  forger,  and  takes  back  the  rod  from 
vbich  the  last  blade  was  formed.  One  heat  is  required  to  fashion  the  blade, 
nd  a  seoood  to  form  the  tang,  by  which  it  is  fastened  into  the  handle.  Tlie 
ikiU  of  the  forger  is  displayed  in  forming  it  so  perfectly  by  his  hammer,  as  to 
fttfdre  bat  very  little  to  be  flled  or  ground  off'  m  the  subsequent  operations. 
TSt  ^nngs  for  the  back  of  the  knife,  and  the  icalcs  which  form  the  rough 
Srttal  under^handle,  and  to  which  the  other  piccus  are  rivet  ted,  are  made  by  a 
^  cLsas  of  workmen.     In   the  forging  of  table-knife  blades,   and  other 

of  a  similar  or  greater  size,  the  forger  has  an  assistant,  who,  with  u  large 
irr,  strikes  alternately  with  him  ;  and  the  hammering  of  all  blades  is  con- 
aller  the  steel  has  ceased  to  be  soft,  iu  order  to  condense  the  metal  and 
it  very  smooth  and  Ann.  Table-knife  blades  are  usually  made  with  iron 
^mA^  which  are  welded  to  the  f^teel  by  a  mibsequont  forging,  to  that  of  forming 
tbt  cstting  edge ;  the  thick  piece  that  joins  the  handle,  c^led  the  shoulder  or 
Wttcr,  as  well  as  the  tang  that  goes  through  the  handle,  is  forged  out  of  the 
inn  immediately  after  the  weldijig  of  the  steel  blade :  dies  and  nwages  being 
ntployed  to  perfect  and  accelerate  the  shaping  of  these  ports.  When  llie  fotging 
■caD^eiedflhe  blades  undergo  the  processes  of  hardening  and  tempering,  already 
■fliiiiiil  io  ottr  account  of  the  itecl  manufacture  (article  Iron).  1'he  bUdcs 
■e  tkm  gwuati  upon  a  wet  stone,  about  4  feet  in  diameter,  and  9  inches  wide, 
tUek  nwghs  out  the  work  ;  they  are  subsequently  finiiihed  or  uhit^ifd,  as  it  is 
■UHi^  apon  a  finer  dry  stone  ;  and  the  tjliuuldcrs  or  bolsters  arc  ground  upon 
•  MRVW  alooe,  about  3  feet  in  diameter,  which  completes  the  grinding.  Tlie 
ttaproccu  iM  that  of  glaiing  the  blades,  which  U  effected  upun  a  wooden 
vImC  mad«  up  of  solid  segments,  well  fitted  and  secured  together,  and  with 
6«  cnd«  of  the  fibres  of  the  wood  presented  to  the  periphery  of  the  circle  ;  over 
*'''  B  extended  a  piece  of  leather,  which  is  charged  with  emery  or  other  pow- 
sdapted  to  the  finish  or  nature  of  the  work  required, 
it  only  about  200  years  since,  that  table-forks  were  known  in  England, 
s  they  were  introduced  fVom  Italy  ;  and  even  now,  in  some  remote  parlti 
tf  Scotland  aiid  Ireland,  they  are  regarded  as  useless  articles  of  luxury.  The 
litoifsv  kind  of  forks  ore  made  by  castiiie  them  from  malleable  pig-iuetui,  (>ee 
!■*«,}  wonm^sam  denominated  "run-steel;"  and  Kome  of  these,  which  are  well 
•ad  worked  under  the  hammer,  turn  out  very  serviceoble  and  good. 
a*de  of  wrought  metal,  were  formerly  cither  forged,  and  the  prongs 
•■t  by  the  hammer, .and  welded  together,  or  they  were  forged  into  ono 
ht€9,  and  the  spaces  between  funned  by  cutting  away  the  metal.  These 
m»,  however,  were  tedious  and  expensive,  and  a  great  improrement  in 
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their  manufmctnre  hu  been  introduced.     Tlie  tang,  shou)iI«ri  and  a 
piece,  called  (he  blade,  are  forged,  and  llie  Made  is  th-^r  "■»."  ifted  Co  (hu 
ii(  a  pair  of  dic%  containti'd  in  u  powerful  fly  or  Btaui  the  dwij 

BO  formed  as  to  force  or  cut  out  the  supcrfluLUis   port    .  mitJ  aui 

the  curved  swelled  portions  at  the  jnnclioa  of  tbe  prongs,  ter; 
I'be  forks  after  this  operation  are  filed  up,  ground,  glazed,  and  ' 
tbey  arc  ready  for  bahing,  winch  la  a  distinct  businesa. 

Tbe  inatnimenta  required  for  haftiiig  knives  and  forV»  nre  frw  and 
The  principal  arc,  a  small  {luli^^biug  wheel  and  treddle,  ni" 
n  btnch  vice,  and  a  kind  of  band  vice  (u  Hx  in  the  bench 
dragon  ;  it  has  a  pair  of  long  prnjrclin;?  jaws,  adapted  lo  h"i(t  i 
or  other  Bubstauce,  with  the  tiat  sitlL'  uppermost,  in  order  to  l 
wise  worked ;    a  few  files,  drills,  drill-box,  and  breaat-p'  '  ■ 
buili),  eint-ry.  rotten  Htoue,  &c.     The  lubstuncen  used  for 
are  almost  infinile ;  the  chief  are  bone,  horn,  ivory,  torti) 
every  kind.     The  several  picceaof  tbe  handle  being  filed 
holes  are  drilled  through  them  for  the  pins  by  which  tbey  i 
together.  The  pinning  is  ut  first  loosely  done  ;  until  the  blades,  »pt 
the  parts  are  well  adjusted  and  fit  closely,  they  are  then  iiimly  liver 
'I'he  handles  arc  aflcrwards  scraped  and  then  polished,  by  means 
on  the  wheel. 

KNIFE-SHARPENERS.     Tliis  term  has  been  given  ton 
rcuicut  modem  instruments,  especially  adapted  to  the  ihurpem 
table,  but  particularly  car\'er<,  and  ore  intended  as  suhsttilules  Un- 
stech     For  these  iniitrtiments  several  patcntji  have  been  obtained,  and  •< 
derable  manufacture  of  them  has  been  established. 

fd(Qnt  Palciit  S/tarjjetiefy  without  its  usual  accompanying  ornami 
represented  in  the  annexed 
cut;  it  ronsiftts  of  two  bori- 
Eontal  rollers,  placed  parallel 
to  each  other,  which  revolve 
freely  upon  their  axes,  (re- 

5 resented  by  the  two  black 
ots;)  at  uoifonn  distances, 
there  are  fixed  upon  each 
roller,  narrow  cylinders  or 
rings  of  hard  steel,  the  edges 
of  which  are  cut  into  fine 
teeth,  and  thus  form  circular 

files ;  the  edges  of  the  files  in  the  opposite  rollers  overlap  each  other 
that  when  a  knife  in  drawn  longitudinally  between  them,  the  edge  of 
is  acted  upon  on  both  of  its  hides  at  once.  The  rollers  turn  round 
slightest  impulse,  consequently,  tbey  wear  uniformly,  and  will  last  u  couitd 
time.  A  good  edge  is  given  to  a  knife  by  just  drawing  it  from  heel  to 
two  or  three  times  between  theroUera;  and  thus  obviates  tbe  necctiity 
tnting  the  skill  exercised  by  a  butcher  upon  hia  steel. 

WeiibtjM  Knife-Mharpener,  which  was  patented  in  1828,  it  a  very  prtU 
ingenious  instrument;  an  immense  quantity  of  them  have  been  sold,  ar 
said,  have  betn  the  means  of  greatly  enriching  the  proprietor  of  iha 
In  the  engraving  on  the  next  page,  I-ig.  1  exhibits  an  enn     '■*-:!  of 
etrumcnt,  and  /^  -  ^  ^^*^  elevation  of  the  bar»,  with  a  'eh 

and  i,  lo  show  the  interior.     The  same  letters  in  each  fi^i...     .cferff 

similar  partj;  a  is  a  small  oblong  box,  surmounted  by  a  smaller  box  b; 
top  of  the  latter  there  is  a  slit  made  throughout  its  lenetli,  and  of  • 
width  to  receive  the  square  steel  bars  e  c.  The  box  a  has  two  simibd 
'J'he  surfacei  of  the  bars  avc  draw-filed,  they  pass  through  llie  slit  in 
alternately  through  botli  slits  in  a,  so  as  to  cross  each  nthi-r,  as  shown  io 
Tbe  lower  ends  of  these  bars  htc  supported  upon  a  plate  of  metal  <4  whi 
he  elevated,  lo  as  to  a  bring  a  difTcrent  portion  of  tin*  ban  into  operati 
means  of  the  screw  underneath  ;  //  are  two  screws  passing  throngb  tbi 
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li  df  t»  peserre  its  purallel  morion,  and  likewine  to  nipport  the  bottom  of  tfas 
bps ;  A  u  «  Iight«ui2ig  screw  to  steady  the  bun  e  c. 

The  mode  of  operating  with  tliit  instrument  is  merely  to  place  the  edge  n| 
tkeltnile  upon  the  ban,  so  as  tu  bisect  the  angle  formed  by  them,  and  then 


^nm  the  knife  bockvard  and  forward.  At  the  surfaces  of  the  bars  wear  away, 
ttbvBt  iidea  can  be  pretented,  or  they  can  be  shifted  from  end  to  end,  bo  as 
Hpffnit  fr««h  Rirfoces  to  t}ie  knife. 

OUrtA'*  Pcifnt  Knife -slutrpener  consists  of  two  very  fiat  truncated  cones,  fixed 
vhk  iheir  smaller  surfaces  together,  and  witli  iieveral  rectangular  projectiont 
btfatouet  fitting  into  similar  cavities  iu  the  other.  The  conical  surfaces  of 
kalb  aitea  are  serrated  with  a  series  of  very  fine  teeth  extending  angularly 
■Mag us  their  centres ;  these  ore  placed  upon  tlie  shank  of  tlic  fork,  b«tween 
Ai  sboiddeT  and  the  handle,  with  which  tney  correspond  in  dinmeter  so  nearly 
a*  to  coRititute  an  ornamental  finiah  to  the  small  end  of  the  handle.  In  the 
md  siic  of  these  consist  the  principal  merit  of  the  sharpener.  When 
:  sttarpening  scythes,  or  other  large  cutting  instruments,  the  conical 
|as<M  are  made  larger,  and  fitted  on  an  axis  between  two  prongs  of  a  forked 
MVtttis,  with  an  appropriate  handle. 

WmAf'i  tttoad  Patent.  —  The  extraordinary  success  attendant  upon  Mr. 
Wcfdn's  contrivance  for  sharpening  table-knives  induced  him  to  figure  a 
Oeond  thnt  as  a  patentee,  **  for  certain  improved  apparatiu  to  be  used  for  the 
of  whetting  or  shuqiening  tlie  edges  of  the  blades  of  penknivtt^  razor*, 
ctUtimff  inUrumentt"  I'he  first  improvement  mentioned  in  the  spcci- 
miabts  in  tlie  application  to  a  hone,  or  oil-stone,  of  a  guide  to  keep 
At  edg*  «f  the  raxor,  or  ut}tcr  cutting  instrument,  at  the  same  angle  with 
IMect  to  tiie  surface  of  the  hone,  during  the  operation  of  whetting.  This  is 
Advd  in  two  ways ;  first,  by  placing  over  the  hone  a  plate  of  metal  extending 
Ml  whole  Lrogth,  and  adjustable,  at  any  required  distance  parallel  to  its  surface. 
Wart  screws;  now,  in  the  operation  of  sharpening,  the  back  of  the  instrument 
iikrfit  7r«ting  upon  the  guide-plale,  while  the  edge  is  applied  to  the  hone. 
T\*  secood  method  consists  in  the  application  of  two  hnnes  placed  in  an  erect 
Mlko,  with  a  space  between  them  for  the  razor,  which  is  to  he  fixed  by  ncrews 
Ml  •  anaU  horiaontal  frame,  made  to  slide  upon  a  circular  rod,  so  that  the 
•%s  caa  be  applied  alternately  to  the  hones;  these  can  be  elevr-.led  and 
i>|nwnii  at  pleasure,  so  that  their  surface  may  be  uniformly  worn  while  In 
■A.  TW  nalentee  lUso  mentions  in  his  specification  a  method  of  attaching  to 
I^Wmm  %  lesther  strap  which  is  made  double,  and  kept  stretched  bv  adju»ting 
•Uachffd  to  the  frmme  of  the  hone,  or  else  to  the  end  of  a  rod  extending 
.  a.  & 
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lengthways  between  the  two  folds  of  toother.      This  tost  cnntriviknee  A 

appear  to  ui  to  be  scientifically  adnptcd  to  the  object  i' 

of  the  edge  of  the  instrument  UjM^n  a  strnp  of  teatii> 

extremiiies,  must  produce  a  tendency  in  the  leather  lu  »i.i()  ixunn  uir  i^*; 

angle  of  the  edge  uf  itic  instrument,  aud  render  it  obtuse. 


L. 

LABORATORY.     A  ]>1acc    fitted    up   and   supplied   with    the   Dl 
apparatus  for   chemical   operations.       Laboralonea    for   condiictlnv 
prDcetset  on  n  litrge  manufiictunng  scale  will  of  cotirse  vaiy  ia  their 
roents  according  to  the  mnin  object  fur  which  they  are  deisigticd.     Foe 
mental  and   general    purposes  a  laboratory  is   more  odTJUtlugcoukly 
above  than  below  ground,  thnt  it  may  be  as  dry   as  pomiblc ;     the  air 
liavo  free  access  to  it;  and  it  must  even  be  bo  constructed  that,  by 
opposite  openings,  a  current  of   air  may  be  admitted  to  carry  w 
vapours.      A  chimney  ought  to  bn  constructed  so  high    that  u 
easily  stand  under  it,  and  cxteniling  the  length   of  one  of   the   «i 
The  chimney  should  be  high,  and  sufficiently  contracted  to  make 
ilraiighl-      When  chorcool  is  the  only  fuel  to  be  employed  no 
deposited,  and  therefore  it  iiec-d  not  be  so  wide  as  to  allow  a  chimnn 
to  pa^s  up  iu     Under  this  chimney  may  be  constructed  some  brick 
particularly  a  melting  furnace,  a  furnace  for  distilling  with  an  alei 
one  or  two  ovens  like  tl>»se  in  kitchens.     The  rest  of  the  space  oug'ht  tO^ 
filled  up  witli  stands  of  dilferent  heights,  from  a  foot  to  a  foot  and  a  half, 
which  portable  furnaces  of  all  kinds  are  to  be  placed.     These  furnaces  sffe 
most  convenient,  from  the  facility  of  disposing  of  them  at  plcasurv;  and 
are  the  only  furnaces  which  are  necessary  in  s  small  laborntor}*.     A  tli 
pair  uf  bellows  of  moderiitc   size   must  also   be   placed   as   cuininoiliouily 
possible  under  or  near  to  tin?  chimney,  and  having  a  pipe  directed  towi 
neorili  where  the  forge  is  to  bo  placed.      Tlie  necessafy  funtaces  are  tl 
furnace,  for  distilling  with  an  alembic,  a  lamp  furnace,    two   revei 
furnaces  of  different  sizes  for  distilling  with  retorts;  an  air  or  meltingi 
an  assay  furnace,  and  a  forge  fumnce.     Under  the  chimney,  at  a  c< 
height,  should  be  a  row  of  hooks  driven  into  the  back  and  sid^  wolU, 
which  arc  to  be  hun?  small  shoveli,  iron   pans,  tongs,  pincers,  pokL-nt, 
various   utensils  for  disposing  the  liiet  and  managing  iht;  crucibles.     Toi 
walb  of  the  laboratory  should  be  fixed,  or  suspended,  rows  of  shelves 
different  breadths  und  heights,  for  containing  bottles  and  glns^  vessvU, 
should  be  as  numerous  as  is  possible,  that  the  products  of  operations  may  be  i 
veniently  retained.     The  most  convenient  place  for  a  atone  or  leaden 
contain  water,  is  a  corner  of  tlie  laboratory,  and  under  it  a  sink  oa| 
pl.iced,  with  a  pipe  by  wliich  the  water  poured  into  it  may  discharge 
the  vessels  are  always  cleaned  under  this  cistern,  clotlis  und  bottll 
ought  to  be  hung  upon  hookA  fastened  in  the  walls  near  it     In  the 
the  laboratory  a  large  table  is  to  be  placed,  on  wliich  mixtures  are  to  be 
preparations  for  operations,  solutions,  precipitations,  small  iiltrationa ;  in  ti)4 
whatever  does  not  require  fire,  excepting  that  from  a  hitnp.     In  convei" 
parts  of  the  laboratory  arc  to  be  placed  blocks  of  wood  upon  mots,  one  of  vli 
is  to  support  a  middle-sized  iron  mortar,  another  a  support  for  a  middle-' 
marble,   or  hard  stone  mortar,  and  a  third  for  an  anvil.     Near  U*  the  rnc 
are  to  be  hung  sieves  of  ditferent  fineness  and  sizes ;  and  nour  to  the  aai 
rasps,  pincers,  shears,  and  other  convenient  utenitiU  for  working  tnelaU, 
them  proper  forms  for  tlic  several  operations ;  two  movaMu  treMles.  toj 
a  large  filter  or  other  apparatus,  that  ihey  may  be  disposed  of  convcnicnr 
account  of  the  dust  from  charcoal,  the  stoclf  "'"  '*"-  -■rn.l,.  ],-Ai\  .i.-n.-r  h 
contiguous,  but  not  inside  the  laboratory  ;  . 

Immingfuel.    In  the  same  place  may  be  put  I'  Idl 

sand,  and  many  oUicr  things  useful  iu  chemical  operations.    A  sniail,  miUc 
lor  a  Urigating  stone  and  muUer ;  small  mortars,  of  iron,  glass,  agate. 


LAC. 


iTnlgwood  wftrc ;  earthen,  stone,  raetul,  and  gloss  vessels  of  different  kinds;  ftin- 
a«k  meamret,  gla^s-tubes;  spatulas  of  wood,  mcto]^  ivory,  and  gloss;  pasteboard*, 
vniiug  paper,  unsized  paper,  clean  straws,  horns,  cork's,  bladders,  linen  strips, 
lotiiif;*,  cements,  paitc,  glue,  portable  bellows,  brushes,  boxes,  Src.  &-c.  are  all 
scruionally  wanted  in  a  laboratory.     See  Ure'a  Dictionanj  of  Chemistry, 

Lac.  a  resinous  substance,  the  product  of  an  insect  foiind  on  several 
(iiffcrent  kinds  of  trees  in  the  East  Indies.  Tliefe  insects  pierce  the  small 
branches  of  the  trees  on  which  they  feed  ;  and  the  juico  that  exudes  from  the 
wound*  is  fonned  by  them  into  a  kind  of  cells  Icr  their  eggs,  Lac  is  imported 
JDio  this  country  adhering  to  the  branches  in  small  transparent  grains,  or  In 
»«n»-lninspaTcnt  fiat  cakes.  The  first,  encmstiog  the  branches,  is  called 
»uck-Ue ;  the  second  [are  the  grains  picked  off  tne  brunches,  and  called 
iFfd'lac;  the  tlu'rd  is  that  which  has  undergone  a  simple  piirificntion,  as 
»i  ihall  presently  notice.  Tlierc  is  a  fourth  called  lump-lac,  made  by 
^  the  ieed-fac,  and  forming  it  into  lumps.  To  purify  tlio  lac  for  use 
vsUTcs  of  India  put  it  into  long  canvas  bags,  which  they  heat  over  a 
fire  until  the  resin  melts;  a  portion  of  the  lac  then  i-xudes  through 
tbehan,  which  are  subsequently  twisted,  or  wnmg  by  means  of  cross  sticks  ot 
lU  ftida  of  the  bags,  the  surface  of  the  latter  being  scraped  at  the  same  time 
tsaeceleral«  the  process.  The  chief  consumption  of  lac  in  thia  countnr  is  tn 
Ibv  nunufacture  of  sealing-wax  and  varnishes.  It  has  been  a  great  desideratum 
>n«Dg  artists  to  render  shell-lac  colourless,  as,  with  the  exception  of  its  dark 
brown  hue,  it  possesses  all  the  properties  essentinl  to  a  good  spirit  varnish  in  a 
Uchcr  degree  than  any  other  known  resin.  A  premium  of  a  gold  medal,  or 
MX  tuineay,  for  "  a  vomish  made  from  shell  or  sced-lac,  equally  hard,  and 
asfl  nr  um:  in  llie  arts,"  as  that  at  present  prepared  from  other  substances, 
*ai<4cred  for  some  years  by  the  Society  of  Arts.  Tlio  editor  of  the  Franklin 
Jemait  of  Hhiladflphia,  obaerres,  in  reference  to  the  foregoing,  that  "  these 
codi  arc  perfectly  attained  by  the  process  given  by  Dr.  Hare,  which  leaves 
VSlfcBg  to  desire,  excepting  on  the  score  of  econom.y."  Were  the  oxymuriate 
ef  peCaah  to  be  manufactured  in  the  large  way,  the  two  processes,  that  of 
nmmg  the  salt  and  of  bleaching  the  resin,  might  be  advantageously  combined. 
"Dkaohre,"  (says  Dr.  Hare,)  "  in  an  iron  kettle,  one  part  of  pearl-ash  in  about 
■gibt  ^atti  of  water ;  add  one  port  of  seed  or  shell-lac,  and  heat  the  whole  to 
■hiWifKiB ;  when  the  loc  is  dissolved,  cool  the  solution,  and  impregnate  it 
vtt  chlorine  till  tlio  lac  is  all  precipitated.  The  precipitate  is  white,  but  its 
oolaor  is  deepened  by  washing  and  canRolidatinn ;  dissolved  in  alcohol,  lac 
Unched  by  the  process  above-mentioned  yields  n  varnish  which  is  as  free 
from  colour  as  any  copal  varnish."  About  the  same  period  of  time  as  the 
liAfifiation  of  the  foregoing,  the  before-mentioned  premium  of  the  Society 
•f  Arti  was  claimed  by  two  persons,  Mr.  George  Field,  and  Mr.  Henry 
hamm^.  The  Society,  upon  a  due  examinuticn  of  both  of  the  procewes  and 
fro&Kti,  foand  them  both  to  answer  the  intended  purpose,  and  awarded  the 
mm  %i(  twenty  guineas  to  each  of  the  candidates. 

The  follow  ing  it  Mr.  Field's  process :  Six  ounces  of  shell-lac,  coarsely  powdered, 
arrlo  be  disaotved  b}'  gentle  heal  in  a  jiint  of  spirits  of  wine  ;  to  this  in  to  ho 
■U*4  a  bleachbg  liquor,  made  by  dissolving  purified  carbonate  uf  potash,  and 
ki«  imprrgnating  it  with  chlorine  gas  till  the  silica  precipitates,  and  the  solu- 
^  faeeomes  slightly  coloiu'ed.  Of  this  blcni-hing  liquor  add  one  or  two  ounces 
tolWlDtrieuous  solution  of  loc.  and  stir  the  whole  well  together;  effervescence 
taka  pa£>e,  and  when  this  ceases,  add  more  to  the  bleaching  liquor,  and 
4ai  pcoecfd  till  the  colour  of  the  mixture  has  become  pale.  A  second  bleach- 
is  DOW  to  bo  added,  made  bv  diluting  muriatic  acid  with  Ihrice  its 
water,  and  dropping  into  it  pulverized  red  lead,  till  the  last  added 
do  not  become  white.  Of  this  ocid  blenching  liquor,  small  quantities 
dcM  are  to  be  added  to  the  half  bleached  lac  solution,  allowing  the  cffcr- 
V  which  takes  place  on  each  addition,  to  cease  before  a  fresh  portion  is 
H.  This  is  to  be  continued  until  the  lac,  now  white,  separates  from  the 
Tbe  supernatant  fluid  is  nnw  to  be  poured  away,  ana  the  lac  is  to  be 
■aibcd~i&  repeated  waters,  and  finally  wrung  as  dry  as  posaiblo  in  a  doth. 


The  liic  obtained  in  the  foregoing  process  is  to  be  d'tMoIved  in  a  pint  of  alcohol. 

moM  or  less,  according  to  the  required  strength  of  the  vamiBh ;    and  after 
■tmiding  for  auine  time  in  n  gentle  hcul,  tlie  clear  liquor,  which  is  tlie  varui 
11  to  he  poured  off  from  the  sediment. 

Mr.  Luuing'ii  process  la  as  follows  : — Dissolve  five  ounces  of  shell-lac 
quart  of  rectified  spirits  of  wine ;    boil  for  b  few  minutes,  with  ten  ounces 
wfU-burnt  and  recently  heated  animal  charcoal,  when  a  small  Quantity  of 
solution  should  be  drawn  off  and  filtered;  if  not  colourless,  a  htue  more  c1 
coal   must  be  added.     When   nil   colour  is  removed,  press  the  liquor  thi 
ailk,  as  linen  absorbs  more  varnish,  and  aflerwards  filter  it  through  fineblottii 
paper.      In  cases  where  the  wax  found  combined  with  the  lac  is  objectional 
filler  cold;    if  the  wax  be  nut   injarious,   filter   while   hot      This   kind 
varnish   should   be   used    in    a   temperature  of  not  less  than  60"  Fahr.; 
dries  in  a  few  minutes,  and  is  not  afterwards  liable  to  cliill  or  bloom 
therefore  particularly  applicable  to  drawings  and  prints  which  have  been  si 
and  may  be  advantageously  used  upon  oil  paintings  which  have  been  paini 
a  sufficient  time,  as  it   bears  out  colour  with  the  purest  effecL     This 
prevents  it  from  obscuring  gilding,  and  renders  it  a  valuable  leather  varnish 
the  book-binder,  to  whose  use  it  has  already  been  applied  with  happy  elle 
OS  it  does  not  yield  to  the  wanntli  of  the  hand,  and  resists  damps,  which  subjc 
bindings  to  mildew.     Its  useful  applications  are  very  numerous,  indeed,  to 
the  purposes  of  the  best  hard  spirit  vamtshea :  it  is  tu  be  ussd  under  the  sar 
conditions,  and  with  the  Name  management.  Common  seed-lac  varnish  isusui 
made  by  digesting  eight  ounces  of  the  bright,  clear  grained  lac  in  a  quart  of  spti 
of  wine,  in  a  wide-niuulhed  bottle,  putting  it  in  a  warm  place  for  two  or  thi 
days,  and  occasionally  shaking  tt.      when  dissolved  it  may  be  strained  tliroi 
flannel  into  another  bottle  for  use.     In  India,  lac  is  fashioned  into  rings,  bei 
and  other  trinkets.  Its  colouring  matter,  which  is  soluble  in  water,  is  eropl 
as  a  dye.     The  resinous  portion  is  mixed  with  about  three  times  its  weight 
finely  powdered  sand,  to  form  polishing  stones.     The  lapidaries  mix  powder 
corundum  with  it  in  a  similar  manner. 

LACQUERING  is  the  application  of  transparent  or  coloured  vamiubM 
metals,  to  prevent  their  becoming  tambhcd,  or  to  give  them  a  more  agreeal 
colour.  The  basis  of  them  is  properly  the  lac  described  in  the  precedine  a 
but  other  varnishes  made  by  solutions  of  other  resins,  and  coloured  yeua\ 
obtain  the  name  of  lacquer.     Strictly  speaking,  lacquer  is  a  solution  of  lac 
nlcohol,  to  which  i«  added  any  colouring  matter  that  may  he  required  to 
duce  the  desired  tint;    but  the  recipes  that  have  been   published  in  varic 
scientific  journals  contain  apparently  a  great  many  useless  articles.     The 
in  NkhoUoas  Operative  AlecHaaic,  as  a  lacquer 


1  oz.  of  terra  mcrita. 

2  oz.  of  orientnl  saliron. 

3  oz.  of  pounded  glass ; 

and 
20  oz  of  pure  alcohol. 


low'ng  is  much  extolled, 
phttoaophical  instruments 

1  oz.  of  gum  guttA. 

2  oz.  of  gum  sandarac. 
2  oz.  of  gum  elemi. 

1  oz.  of  dragon's  blood,  of  the  best  quality. 
1  oz.  of  seed  lac. 

Before,  however,  the  reader  ventures  to  meddle  with  so  formidable  a  list 
ingredients  as  the  foregoing,  we  would  recommend  him  to  make  trial  of  tl 
following  more  simple  compound: — Take  8  oz.  of  spirits  of  wine,  and  1  of, 
annatto,  well  bruised ;  mix  these  in  a  bottle  by  themsclrcs :  then  take  1 
gamboge,  and  mix  it  in  like  manner  with  tlie  same  quantity  of  spirili.     Tl 
■eed-loc  varnish,  (described  under  the  prt:vious  article  Lac,)  what  quantity 
please,  and  culuur  it  tu  your  mind  n  ith  the  above  mixtures.    If  it  be  too  yell 
add   a  little   from   (he  annatto  bnttle;    if  it  be  too  red,  add  a  little  from 
gamboge  buttle ;  if  the  colour  be  too  deep,  add  a  little  spirits  of  wine.     In 
manner  you  may  colour  bra.<s  of  any  desired  tint :    the  articles  to  be  Ucqw 
may  be  geutly  lieated  over  a  charcoal  tire,  and  then  be  either  dipped  tuio 
lacquer,  or  the  lacquer  may  be  evenly  spread  over  them  with  a  brush. 

LACE.    .A  delicate  kind  of  net-work,  composed  of  silk,  flax,   or  oc 
threads,  twiaud  or  plaited  together,     llie  meshes  of  this  kiud  of  net  are 
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Minimal  figttfei  ia  which  thick  threads  are  aliio  woven  to  form  the  pattern 
mordtag  to  tome  design;  and  these  threads,  whicli  are  called  gyinp,  form  the 
■Biacnt  of  the  lace.  Buckinghamshire  and  Bodr<^nUliirc!  have  been  for  manjr 
Tnntbe  countitrs  must  celebrated  fur  the  manufacture  of  the  pillow  or  bobbin 
art,  so  called  because  it  i«  woven  by  women  ur  cbildreri  upon  a  ptUow  or 
fUihion,  by  meaxu  of  bobbins,  (which  are  inado  of  ivory  or  bone,  and  each  of 
tbidi  coobalnA  «  small  quantity  of  tine  thread,)  in  such  a  manner  aa  to  make 
ihr  be«  euctlj  resemble  the  pattern,  which  ia  fixed  upon  a  large  round  pillow, 
ud  pint  bring  stuck  into  the  holes  or  openings  in  the  pattern,  the  threads  are 
iiUrrwovea  by  means  of  tiie  bobbins.  At  the  clo«e  of  the  last  century,  the 
uau&etureni  of  Nottingham  directed  their  ingenuity  to  imittttc  tliis  species 
«f  Isct  by  machinery,  in  which  ihey  have  complett^ly  succeeded.  The  Kot- 
tiii|!k«»t  imitations  of  Uce  arc  of  two  kinds — point-net  and  warp-net.      The 

rt-uet  frame  is  a  variety  of  the  stocking  frame,  whit-h  wus  invented  by 
John  Morris,  of  Nottingham,  in  1764;  but  it  was  nut  at  first  used  tu  make 
bcv,  being  intended  to  niuke  the  ancle  part  of  stockings.  The  macliine  is 
IB  addition  to  a  stocking  fiTirae,  and  operates  on  the  thread  in  the  same  way 
■  te  slodtiug  weaving  lor  a  great  part  of  the  process.  ThQ  NoUingbam  lace, 
taerefore.  i^  only  a  modification  of  the  stitch  or  loop  of  which  stockings  are 
K  meshes  being  formed  by  a  continuance  of  one  thread,  which  is 

bt  -  If  formed  into  loops,  a  whole  course  at  once,  by  pressing  it  down 

ly  uver  and  under  between  a  number  of  parallel  needles ;    a  second 
then  made  of  similar  loops  on  the  same  needles,  and  the  loops  of  the 
fal  ate  dra.wn  through  those  of  tlie  second  in  such  a  manner  as  to  form  meshee 
the  fint  loops;  the  second  are  then  retained  by  a  third  course,  and 
If  A  foiirth,  and  so  on.    The  worp-net  frame  is  also  a  variety  of  the 
frame,  but  the  parts  are  very  diflcrently  arranged,  the  movements 
produced  by  treadles,  iL'aving  the  hands  of  the  workman  to  manage  the 
ie>  which  is  a  piece  of  mechanism  applied  in  front  of  the  row  of  needles 
ti  dw  frwnc.     In  the  warp  frame  the  piece  of  lace  is  not  formed  of  one  con- 
thread,  as    in  the  point-net  frame,   but  there  are  as  many  diHVrent 
BMds  fea  there  are  needles  in  the  frame ;    these  threads  are  warped,  or  wound 
na  a  ruller  or  beam  the  some  as  a  loom ;   and  it  is  from  this  circumstance 
U  the  madiine  is  called  a  warp  frame.      Theiie  threads  pass  through  eyes 
iW  ends  of  small  pwats,  called  guides,  which  are  opposite  the  needles ;  and 


Mm  guide*  are  fixed  on  two  bars,  each  of  which  has  half  tlie  guides  fastened 
<■  Iti  UmI  K  nne  guide  is  fast  in  one  bar,  and  the  next  in  the  other,  and  so 
maLdy  of  the  whole.  Each  of  tlie  guides  preAenbi  a  thread  to  ita  needle, 
■re  all  at  ofice  moved  by  the  hand  to  tvist  the  threads  two  or  three  times 
"be  needles  vrhich  ore  opposite  them:  the  loop  is  now  made  in  a  manner 
to  th*  other  frame.  The  next  time,  the  alternate  guides  are  shifted 
Ikjrs,  eo  as  to  apply  themselves  to  other  needles  than  those  they  were 
ber<i>r»  :  this  crosses  the  thread  so  as  to  moke  a  net ;  but  the  (juantily 
is  tliiAcd  endways  is  altered  ever)'  time,  by  means  of  the  machinery,  so 
a  certain  number  of  needles,  wliich  numbur  is  altered  every  time  to 
the  |katteTTi.     In  1809,  Mr.  John  lleathcuat  invented  a  machine  for 

_  the  real  twuted  lace,  like  that  which  ii  mode  on  the  pillow.     The 

pnod-work  of  the  invention  is  to  extend  those  threads  which  form  the  warn 
rflK*  Wv  in  pamllul  lines,  and  dispose  the  diagunoi  threads  upon  small 
^'■'  '•>  ore  detached,  und  are  capable  of  pMssing  round  the  extended 

*:l  ko  as  to  twi-st  with  them  ;  by  this  menii^  the  nunil}er  of  bobbins 

Itfniarru  u>  une  half.  In  this  machine  there  are  two  horizuntul  beam^  or 
one  to  cont4iin  the  thread,  und  Another  tu  receive  iho  lace ;  fdso  a 
fliT  email  bobbins  to  contain  tli«  thread. 

iAr.  Ueathooat's  first  invention,  the  mamiruchiren  of  Nottingham, 
-,  TewkesbtttTT,  and  many  other  places,  have  vied  with  him  and  each 
•4ba  tn  tkc  prodoction  of  lace-makiug  machinery.  In  1S21  the  ditlbrcnt 
teoripioos  V  roochioerv  for  making  lace  were  enumcr.-itcd  under  the  fuUuiving 
old  Loughborough  double  tier,  Heathc^Mit'a  ;  the  single  tier  on 
'«  principle;  improved  double  tier,  BraUet^'*;   single  tier  on  Lever* 
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f 
principle;  the  old  Loughborough  improved,  with  pumping  taekle;  th«p 

principle;   the  traverse  warp,   Bfvan  and  Fremtatt's  ;  travi:  :    nid 

Jfindiey  &iid  Lac^'t;  the  struiirlit  bolt,  Kcndai  uxd  Aftjulef's  Jiir 

MuuJty's ;  tl»e  circular  comb,  IScrveifs  ;  the  circular  comb  i 

nnd  the  improved  Lever't.     The  foregoing  comprehend  the 

upon  which  the  mnchincrv  for  making  bohbiD-ofi  lAcchavc  l- .:.        J 

In  182't   Mr.  Longford  took  out  a  patent  for  actuating  several  of  (he 
going  machines  by  rotatory  motion,  wliicU  were  previously  wiirti<  il  I>v  n 
or  lever  action  of  the  hands  and  feet  of  the  operator,     Sincr  ' 
period  there  have  been  a  grettt  many  patents  taken  out  for  i 
description  of  which  alone  would  occupy  a  large  volume^  and  rc<|u 
Imndreds  of  engruvings  to  render  them  intelligible.     We  can  ther«f( 
refer  the  reader  to  such  works  aa  are  distinguished  by  subjec 
vig.   The  Lojulon  Journal  of  y^rUf  The  Repertory  of  jirij^  iht  f 

InwniiotiM,  and  to  the  enrolled  specifications, —for  iuch  furtlit-i  miL'tmu 

he  ™*yj[*T''"* 

LACTUMK'i'EIt.     An  instrument  invented  by  Mr.  Dicos,  of  Liverpool, 
the  purpose  of  nitcertaining  the  ditlerent  qualities  of  milk  from  ili  %\ 
gravity  compared  with  water.     On  this  subject  Or.  Ure  ob«er\'es,  ll»«t  it 
passible  to  infer  the  quality  of  milk  from  the  indications  merely  of  A 
gravity  inetrument,  because  both  cream  and  water  altc>ct  the  ipecific  _ 
milk  alike.  "  We  must  first  use  as  a  lactometer  a  craduated  gtasa  tube,  i 
we  note  the  thlcknctu  of  the  stratum  of  cream  amirded,  after  a  proper 
from  a  doterminaCe  column  of  new  milk  ;  wc  then  apply  to  the  alumn 
a  hydroroetric  iiitlrument,  from  which  wc  Icam  the  relative  proportions 
and  whey.     Thus  the  combination  of  the  two  iustnimenti  furnitihes  a  b 
exact  lactometer." 

LADDER.  A  portable  frame,  containing  steps  for  the  feet  Thrrt 
various  kinds,  most  of  which  ore  too  familiar  to  Utc  readers  of  this 
need  description ;  but  there  is  one  of  a  very 
ingenious  description,  described  under  the 
head  of  FtaE  Escapes,  invented  by  Mr.  Gre- 
gorv,  which  ii  evidently  applicable  to  a  great 
variety  of  purposes,  wherein  common  landers 
are  useless,  or  of  difHcidt  employment.  Lad- 
ders are  very  advantageously  employed  in 
the  raising  of  weights,  by  the  addition  of  a 
pulley-wheel  at  the  top,  or  suspended  over 
them;  passing  aver  (hu  pulley  is  a  rope^  to 
one  end  of  which  is  Attached  the  article  to  be 
raised,  (a  tea-chest,  for  instance,  out  of  the 
hold  of  a  ship;)  a  man  then  ascends  the 
ladder  to  the  required  height,  and  steps  on 
to  a  foot -board,  properly  contrived  for 
the  purpose,  which  is  attached  to  the  other 
end  of  the  rope  just  mentioned ;  the  man's 
weight,  then,  more  than  counterpoising  the 
teii-chest,  he  rapidly  descends,  while  the 
chest  ascends  tlirotigh  the  same  space.  In 
this  manner  the  tea  is  unloaded  from  ttie 
Last  India  Company's  dock  at  Blackwall, 
and  it  is  very  probahlf  there  is  not  a 
more  efficient  mode  of  applying  a  man's 
labour  for  that  purpose,  and  the  mechanism 
ii  cheap,  convenient,  and  easily  adjustable 
to  the  space.  The  man  has  only  to  ascend 
the  steps  of  the  ladder,  and  he  is  refreshed  in 
the  descent,  the  frame  in  which  he  stands 
■liding  over  the  inclined  plane  of  the  ladder. 

Ux*  W.  Hilton  has  likewiie  ugeoiously 
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the  fixed  ladder  a^unst  a  trap  door,  into  a  crane  for  lowering  heavy 
or  bvOcy  uticles,  luch  us  a  pipe  of  wiue  from  a  wareliouse  Into  a  cellar,  for  the 
cwnmiiniration  of  which  invention  to  the  Society  of  Arti  Mr.  Hilton  waa 
nvaided  by  an  honorary  medal. 

A  very  convenient  folding  ladder  is  manufactured  by  Mr.  Green,  of  Goawell* 
rtntt,  M  which  l)ie  cut  in  the  preceding  page  is  a  representation.  F^g.  3 
i^oira  the  ladder  aa  opened  out  for  use ;  Fig.  2  shows  the  ladder  in  section, 
Wtf  £P«it  A^d  the  manner  in  which  the  rounds  are  jointed  to  the  side  rails ; 
ad.nff.  1  exhibits  the  ladder  folded  up  close,  fanning  exteriorly  a  round  pole, 
ta^erM  mt  each  end.  Mr.  Green  has  likewise  contrived  an  excellent  ladder  for 
die  purpose  of  rescuing  persona  who  may  have  tUo  misfortune  to  sink  under 
k*. 

LAKE.  A  name  given  to  several  pigTiienta  formed  by  precipitating_colour- 
ttfoianer  with  some  earth  or  oxide.  'Ihc  principal  laltcs  are  carmine,  Florence 
kke,  and  madder  lake ;  the  first  of  these  has  been  already  described  under  iti 
ioiOil  letter.     See  CAauiMa. 

Fkrenlwe  lake  ia  prepared  from  the  sediment  of  the  cochineal,  which  is 
itfakttA  in  the  preparation  of  carmine,  and  tlie  red  liquor  also  remaining  from 
;  these  are  boiled  with  the  requisite  quantity  of>watcr,  and  afterwards 
itated  with  the  solution  of  tin :  this  precipitate  must  be  frequently  edul- 
with  water.  ExcluEive  of  this,  two  ouuces  of  fresh  cochineal,  and  one 
'enrstab  of  tartar,  are  to  be  boiled  with  asufficient  quantity  of  water,  poured 
TcMr,  and  precipitated  with  the  soluttoa  of  tin,  and  tlie  precipitate  washed. 
At  Ihe  same  time  two  pounds  of  alum  are  also  to  be  dissolved  in  water,  preei- 
jpiliABd  with  a  lixivium  of  potuh,  and  the  white  earth  repeatedly  washed  with 
■iflhig  waler.  Finally,  both  precipitates  are  to  be  mixed  together  in  their  liquid 
Wtta^jmi  upon  a  filter  and  dried.  A  cheaper  kind  of  crimson  lake  is  prepared, — 
k»WDoa  may  be  employed  instead  of  cochineal,  and  treated  in  the  foregoing 

Isewral  modes  of  preparing  fine  red  lakea  from  the  madder  of  different  coun- 

fein  Wte  communicated  to   the  Society  of  Arts  by  Sir   H.  C  Englefietd,  to 

vlam  the  Society  awarded  a  gold  mediu  for  the  same.     The  following  is  his 

pHiii  of  prrpajing  it  from  the  Dutch  crop-madder : — Two  ounces  troy  of  the 

■HNenality  is  to  be  inclosed  in  a  bag  of  nne  and  strong  calico,  large  enough 

■ihaU  thre«  or  four  times  as  much  ;  put  it  into  a  Urge  marble  or  porcelain 

WMtmti  and  pour  on  it  a  pint  of  clear  soft  water,  cold ;  presa  the  bag  in  every 

^■tiBii,  and  pound  and  rub  it  about  with  a  pestle,  as  much  as  can  be  done 

vithoBC  tearing  il,  and  when  the  water  is  loaded  with   colour,  pour  it  off. 

Bapeaft  this  process  by  adding  fresh  water  till  all  the  colour  is  extracted.    Heat 

d  Ike  bquor  in  an  earthen  or  tinned  copper  vessel,  or  what  is  better,  a  silver 

imm],  until  it  just  boils ;  then  pour  it  into  a  large  earthen  vessel,  and  add  to 

k«Be  ounce  troy  of  alum,  dissolved  in  a  pint  of  boiling  &ofV  water,  which  must 

W  liberovgliJy  mixed.  Pour  in  about  an  ounce  and  a  half  of  a  saturated  solution 

llaAt<«rboTtateof  potash  ;  a  precipitation  will  en«uc;  let  it  stand  till  cold,  when 

6t  iDpematant  clear,  yellow  liquor  may  be  poured  off  from  the  red  precinitute. 

i«Hft  vf  bulling  water  should  again  be  poured  on  it  and  well  stirred.   V  hen 

*■.  the  colour  may  be  separated  from  it  by  hitration  through  paper  in  the  usual 

tiy;  ciiil  boiling  water  tnould  be  poured  on  it  in  the  tilter  till  it  pas.<ses  through 

<(  slight  straw  colour,  and  free  from  an  alkaline  to^te.     The  colour  may  now 

W|ntJjr  dried,  and  when  quite  dry  it  will  be  found  to  weigh  half  an  ounce: 

^  t  fourth  part  of  the  weight  of  the  ma<lder  employed.     If  less  alum  be 

ployed,  the  colour  will  be  somewhat  deeper :  with  less  than  thrt-e-fourths  of 

■  anes,  the  whole  of  the  colouring  matter  will  not  untie  with  the  alumina.  One 

■Xiif  akun  lo  two  ounces  of  madder  is  the  beat  nroportion.  Spanish  madder 

'^Ui  «  Goloor  of  rather  a  deeper  tint  than  the  Dutch  iimilder,  but  dous  not 

Jparc^  Bo  pure  a  red  as  the  Zealand  cru[»-madder.    The  lake  produced  from 

fc  Ivmiag  process  from  Sm^Tna  madder  is  remarkable  for  the  richness  and 

'^u  ki  tint:  the  colour  may  be  oht^ned  from  the  fresh  roots  of  madder, 

rfl  pof  e  of  equal  if  not  superior  quality  to  the  ^dry.     Upon  the  whole, 

•f  ihcae  pfooeasea  coosiders  the  essential  advantage  of  them  to 
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coiiBist  in  tlie  trituratioa  or  pressing  of  the  root  in  eoU  water.   AlnuMtall 
tuble  coluurincr  matters  may  be  precipitated  into  lakeSj  more  or  ieai 
by  moan*  of  alum  or  oxide  of  lifi. 

LAMP-     A  vc&sol  in  vhich  fluid  cfimbuatihiM  are  bunie<i  f-.r  ilm 
oflbrding  artificial  light.     Tbii  is  etfccted  by  means  of  a  u 
muuly  composed  of  a  few  threads  uf  linen  ur  cuttun),  vhicii 
fluid,  and  it4  upper  eUremity  lighted;  the  fluid  then  rising  ,-■  ^i.  i 
lary  attrnctian  lu  tlie  lighted  end  becomen  decomposed,  and  lU  c  t.-ii 
ftirm  various  g^uieous  compounds,  most  of  which  are  iiiQammiUiiv, 
take  6re  and  burn  with  a  acgrce  of  brilliancy  varying  with  the  itaiure  uTl 
fluid  from  which  they  are  obtained.     The  wick  being  now  wrpouiidcd  hy( 
flame  of  the  burning  giues  is  maintjuned  at  a  heat  ftumcient  to  dccoinpow  f 
portious  of  the  combustible  matCcr  as  tlicy  continue  to  rise  to  iL     The  or 
the  wick,  therefure,  is  merely  to  decompose  the  oil  or  othor  fluid,  and  o 
oiTord  hght  by  the  burning  of  iti  own  lubataiioe;  £)r  aJlhougb  the  vi 
burner  is  generally  contposcd  of  some  combustible  roateruli  yet  provided 
it  be  kept  plentifully  supplied  with  oil  it  is  consiiroed  to  alovly  aa  to    " 
perceptible  increase  of  light;  and  frequently  Micks  compoced  of  incou 
aubsUnces  are  employed,  as  aabestoa,  metallic  wire,  glaas,  Sec;  and 
back  Messrs.  S.  and  D.  Uordou  obtained  a  patent  for  liunpt  with  inc 
wickii,  formed  of  the  above-named  substancen,  by  drawing  the  mi 
tine  threads,  which  are  afterwards  formed  into  small  bundlci  and  boui 
pplrally  wiili  wire,  or  rolled  up  in  a  piece  of  fine  wire  gaiute,  forming  a 
dricttl  bandai^e  or  covering  to  each  bundle.     'Hi©  wicks  tlm 
vast  uuiuber  uf  minute  inlerstices,  arranged  longitudinally  i  li 

being  placed  in  an  inflammable  volatile  liquid  (as  naphttia  oi  niK-Liui^, 
is  coMve)*^  by  capillary  attraction  to  the  upper  port  of  the  wick 
The  composition  to  bo  burned  in  these  lamps  constitute*  anoliter  tii 
iuiprovemcuts  mentioned  in  tlic  patent,  and  eoniisU  uf  a  utixture  of 
of  essential  oil  with  five  or  six  of  alcohol  or  naphtha  (which  laUet 
more  economical.)     By  this  admixture  a  much  more  brilliant  ligtit  it 
than  when  alcohol  alone  is  used*  whilst  the  smoke  and   Ucpu&it  oi' 
ceous  matter  upon  the  wick    which  atteuds  tlie  coiubuNlion  ol' 
by  themselves   is   avoided.      These  lamps  have  been  made  up  iul 
variety  of  elegant  dcHgDB,  both  modem    and  antique  ;    iliey  kavfl 
fined  into  frames  and  stands   to   be    placed    under  tea-uma.  cod*6 
and  tea-ki'ttlti^  ajid  are  cxtrunielv  convenient  in  numerous  •ituatii 
the  expense  is  incunsiderable.     They  have  a  circular  ring  at  top 
ing  the  kettle  or  other  culinary  vessel,  with    the  lamp  in    the  ct 
in  a  frunie,  which  may   be  taken  out  at  pleasure  as  a  disiiuct  apj 
utfbrd  light  instead  of  heat.     The  wicks  being  incombustible,  no 
attention  to  them  is  requisite  during  the  lime  of  ignition;  all  that  is  Ui 
is  to  keep  them  free  from  dust  when  not  in  use,  by  screwing  on  a  c^' 
each  wick  tube,  and  to  put  the  plug  in  the  central  air-hole  to  prevent 
ration. 

Mr.  Blackadder,   of   Edinburgh,  has  also  paid  attention   to   i ' 
lamps  with  incombuktible  wicks,  and  ha«  given  in  tlie  Etlmburt/'. 
yoltrna/a  description  of  several  lamps  of  this  description  which  he  \\..u\ 
«oaie  of  which  were  well  adapted  for  the  combustion  of  eascntLJ  oil^l 
turpentine,  &c.      The  burners  he  employed  consititcd  of  short  pieccai 
heads ;  sonic  uf  these  he  inserted  m  pieces  of  tntc,  and  found  them 
very  convenient  floating  light  when  placed  npon  the  surfAce  ol'  a  ^ 
a  gfoBB  vessel.   Mr.  Blackaddcr'a  account  of  these  Umpa  having  aiUed< 
tiun  of  manufuctururs  to  the  subject,  gave  nse  to  the  floating  ligl 
•uch  general  use  as  night  Ughts,  consisting  of  a  short  |Hecc  m  capll 
cube  of  Terjr  small  diameter  inserted  in  the  bottom  of  a  thin  mctair 
cup,  and  placed  in  a  gla^  vessel  containing  oil.     I'he  cut  in   the 
page  represents  an  improved  lamp  of  this  description,  which  baa  thii 
advantage  over  the  ordinary  ones,  that  it  is  capable  of  yielding  four 
4ep««e  <^  flame,  so  that  it  may  be  accommodated  to  (he  ooowion  ;    a 
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IS  reiiulat^-d  w  aa  to  caUBc  ft  p-eater  or  less  fluw  of 


llnbr,  and  oontequcntly  to  produce  a  larger  or   smaller 
ftrc  remoreoi  the  lowed  degree  of  flame,  marked  1 
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th»  oil  i-  d  and  con- 

by  hiuing  on  u  lubflance 
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which  the  oil  is  admitted  ; 
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the  burners  F.  under- 
;  the  dotted  lines  ar* 
CO  h  within  the  gene- 
ihe  Oil, Tunning  down  and 
faottom  of  the  generator. 
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contjnued  iu  it  a  iniuute  or  two,  turn  titc  stop-cock  I,  allowing  the  fluid  to  < 
slowly  on  the  lieated  bulb  D  below,  by  whicli  it  will  bo  converled  Into 
\Vhen  it  iB  fouiid  lo  cac^pc  ia  sufticiont  qunntirics  from  the  Imrnen*  At  F,  ti 
on  lire,  remove  the  boater,  and  a  beautiful  bright  flame  will  be  supported  ' 
own  heat  as  lung  hb  tliere  is  oil  in  A ;   it  may  be  ftniiid'nece&sAry  to  replace 
firit  lie.itcr  by  a  second,  when  the  lamp  ia  used  tor  the  Hnst  time,  to  expel 
eflflictually  the  atmospheric  air  iVuni  the  generator  and  Cubes      The  principh 
this  iampis  the  same  as  that  of  Mr.  BlacKadder's  (from  which  probably  tlie 
viut  taken),   viz.  to  decompofie  tlic  ail  by  causing  it  to  paits  o)'er  an  int 
bustible  substance  heated  to  redness;   but  the  arrangements  are  more  com] 
and  not  so  eftioient     Besides  the  objection  to  the  detached  lieater,  from< 
trouble  of  lieatiiif^  so  large  a  matu.  in  comparison  with  the  incombustible 
in  Mr.  Blnckadder's  plan,  the  decomposing  vessel  being  of  metal,  will  be  fa 
far   inferior   in    i-H't^ct    tu   gla&s   tubes  or  similar  nibittances  of   Inferior 
ducting  powtT,  an^  in  a  short  time  would  soon  become  incapable  of  dc 
posing  the  oil,  as  it  is  found  necessary  at  the  Oil  Gas  Workx  to  introduce  intoj 
retorts  piccea  of  broken  bricks,  cok<>,  &c.,  or  plates  of  iron,  which  arc  rcoc 
daily.     Thu  decomposing  chamber  D,  and  the  circular  rim  E,  both  at'  wl 
require  to  be  situated  over  the  flame  of  the  lamp,  are  also  highly  objectioaj 
not   only  as   cumbrous   and   unsightly   appendagei,    but  on    account  of 
dark  and   extensive   shadow    which   they   would    throw    upon    the    cei' 
The  size  of  wick  must  be  proportioned  to  the  degree  of  light  the  lamp  is  requi 
nfibrd,  but  with  the  ordinary  wicks,  composed  of  cotton  yarn  slightly  twisted,  iff 
diameter  be  much  increased,  sufficient  air  does  not  arrive  at  the  central  yAt 
the  flame  to  cause  tlie  entire  combustion  of  the  fuel,  and  the  lamp  consequei 
bums  witli  much  smoke,  and  a  dcpo^^it  of  carbonaceous  matter  upon  the  wick 
place ;  it  is  therefore  found  preferable  to  use  two  or  more  small  wicks  instei 
one  larger  one.     Count  Ilumfurd,  whose  experiments  upon  warm'mg  and  light 
have  produced  such  great  improvemenu  in  the<te  two  branches  of  domestic 
nomv,  invented  a  lamp,  the  wick  of  which  is  formed  of  a  kind  of  broad  tape  i 
for  the  purpose  ;  and,  as  a  reading  lamp,  it  is  equal  to  any,  whilst  at  the  same  tfl 
its  construction  is  extremely  simple :  but  the  greatest  improvement  yet 
lamps,   is  (he  Argand  lamp,   so   named  from  their  inventor,   M.  Argand*^ 
Geneva.     The  distinguishing  feature  of  these  lamps  is  that  the  wick  is  hall 
or  tubular,  and  tlie  wick-huldcr  h  so  constructed  as  to  allow  a  passage  for 
air  through  tlie  centre  of  the  llame,  as  well  &i  on  the  exterior,  by  wliiLh  mc 
every  particle  of  the  oU  is  decomposed  and  burned,  and  a  roost  brilliant  fl4 
is  produced,  free  from  snx^ke  or  smell.     When  oil  of  the  best  quality  ia 
lamps  of  this  description  arc  found  infuiitcly  superior  to  all  others  for 
situations  where  they  do  nut  require  to  be  moved  ub<mt,  and  are  now 
factured  in  an  endless  variety  ot'  the  most  tasteful  and  elegant  forms,  and 
various  additional  contrivances  for  regtOating  the  height  of  the  flame,  the 
of  oil,  doing  away  with  shadow  of  the  oil  vessel,  &c.     Tlte  aniiexed  cut  re| 
tents  a  vety  common  and  simple  descrip- 
tion  of   Argand   lamp,  adapted  either  lo 
ctand  upon  a  bracket,  or  hang  against  a 
vaU.     In  these  lamps  the  oil  surrounding 
tlie  wick  is  maintained  constantly  at  tlku 
same  level,   by  a  contrivance   similar  in 
principle   to    the   bird  fountain,     a  is  the 
oil  reservoir  or  fountain,  closed  at  the  lop, 
but  having  an   aperture  at  bottom  fitted 
with   a   conical  or   button    valve.       The 
reservoir  fiti  loo^L'ly  into  an  outL>r  case  b, 
•o   as  to  flllow   free  admission  for  the  air 
between  tlie  two ;  c  is  the  neck  by  which 
the  oil  flows  into  the  wick-holder  ^,  which 
is    composed    of    two     concentric     tub«^ 
joined  together  at  the  bottom  by  a  circular 
yUte,  having  an  aperture  in  its  centre  lur 
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of  the  air  to  the  centre  of  the  flAme,  cqLia]  o  the  Aperture  of  ths 
tube;  e  a  the  circular  wick,  fixed  upon  a  ring,  which  can  be  raised  or 
atfttmmxrt^  by  a  contrivance  which  will  require  a  separate  dlagratn  for 
u  y  ta  a  glau  cliimney.  to  cause  a  more  rapid  ctirrenC  of  air,  and 
^aaa  ahade,  topqtialize  the  light  and  soften  the  glare.  To  charge 
'llM^  the  reisel  a  is  withilrawn  from  the  casing  h,  nnd.  bi?in^  inverted,  the 
ft  UXU  inwards,  learing  tlie  aperture  open  by  which  the  oil  is  to  be  iiitro* 
Wlien  the  reaerroir  is  tilled,  the  aperture  is  clui^iccl  by  pulling  up  the 
or  Uslf  TnT>}ectin^  from  the  valve,  and  the  reservoir  may  be  returned  to 
Kt  MBUinn  without  any  escape  of  oil.  Upon  replacing  it  within  the 
jIb  oc^nv  it  quite  reaches  the  snoutderofthe  cose  by  which  it  is  supported, 
:la3  of  tlie  ralre  rcsta  upon  the  bottom  of  the  case,  and  the  vnlve  is  pushed 
**  i^n  which  the  oil  Hows  from  the  rt^crvuir  into  the  cnxing  and  wick- 
r,  annl  it  touches  tlie  iMttom  of  tlie  reservoir,  which  descend:)  a  little  below 
)emd  of  l]tc  wick-holder,  when  the  admi^oion  of  the  air  into  the  reservoir 
prereulctl  by  the  oil  in  the  casing  6,  covering  the  apertiure,  no  moro  od 
ipv.  Upon  lighting  tlic  lamp,  as  the  oil  rises  to  the  wick  by  its  capUlary 
the  level  falls  in  the  casing  b,  and  the  aperture  in  the  vessel  <t 
_  uncovered,  the  air  enters  nnd  cxpeh  a  fre&h  portion  of  oil,  until  the 
lift!  cf  (lie  oil  rises  in  the  case  and  closes  the  aperture ;  and  thus,  during  the 
iMtlic  [amp  continues  lighted,  the  oil  in  the  casing  and  wick-holder  is  constantly 
9tm$Kmtd  at  the  same  ievul :  a  small  cup  h  is  screwed  on  below  the  wick- 
Ifltter  to  receive  any  nil  which  may  chance  to  overHow  ;  care  being  taken  that 
flMo^i  akkU  be  ao  far  beluw  the  circular  aperture  of  the  wick-holder  as  not  to 
iMfa&  Urn  MBue  of  the  air  to  the  ilame.  VV^e  shall  now  proceed  to  describe 
oia  t>f  which  the  wick  is  raiacd  or  lowered  in  order  to  regulate  tho 
Tbe  adjoining  figure  represents  a  sec- 
•f  dia  Tick-holder,  except  tliat  part  of  the 
rval  lube  is  shown  entire  in  order  to  ex- 
hibit nave  clearly  a  spiral  groove  which  makes 
txo  01  three  tum^  round  it.  a  is  tlie  wick,  the 
bvcr  end  ot  which  is  drawn  over  a  small  nietnl 
lUM  ^  which  has  a  small  stud  r,  projectin;; 
«tck  way,  the  internal  end  entering  the  Bpiri-1 
oa  the  surface  of  the  centre  tube,  and 
otrntal  end  passing  throu^li  a  longitudiuiU 
Aorpmn'e,  extending  the  whole  length  of 
•  tabs  d^  which  is  soldered  Into  a  ring,  ur 
ttlUr«  rasting  upon  the  top  of  the  external 
tabe  »f  the  wicK-holdcr;  from  this  ring,  or 
nflar,  prooee-d  the  bent  wires  e  e,  which  »up- 
fwl  the  rim  /,  upon  which  the  chimney  7 
tata.  Now,  upon  considering  the  figi»rc,  it 
•A  W  seen  that  on  turning  the  rim  /  tbe 
■ibe  4t  which  is  connected  with  it  by  the  bent 
r  r,  will  aliio  be  turned  round,  and  will 
with  ii  the  ring  b,  by  its  auid  c ;  and  us 
gf  the  stud  is  engaged  in  the  spiral 
re^  it  will,  in  turning  round,  either  ucend 
"  along  the  groove,  according;  to  tlie 
tn  which  it  is  turned  :  h  is  the  tube 
wbidi  the  oil  fluws  to  the  wick,  and  k  U  the 
o^  (o  receive  any  overflowings.  When  lamps  are  required  lo  give  light  in  one 
£tt<£ioo,  «•  when  placed  against  a  wall,  or  usid  an  reading  Uin|/s,  the  fountain 
alrotlar  to  (hat  just  described,  we  uudtmbtedly  superior  to  all  otliers,  on 
A  of  the  abundant  and  uniform  supply  uf  oil  which  they  afford  lo  the 
;  bill  when  a  lamp  is  required  to  throw  a  Ught  all  round,  as  when  placed 
table  in  the  centre  uf  a  room,  the  fountain  becomes  objcctionablo  on 
It  of  the  sliadc  it  throwftj  in  this  case  the  burner  is  uauully  mounted  upon 
Ukd  is  encircted  by  a  hollow  ring  at  a  distance  of  some  inches  from 
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ft,  contAinmg  the  oil  whitrh  flows  to  tlie  burner  hy  two  lubef,  and  in 
the  lerel  nf  the  oil  may  not  grcAtlv  vary,  thi?  ring  i«  made  oi  fiat  ■ 
Thii  ring  alto  supports  a  ground  glosa  shades  which,  be«id«a  toftcBiiQ^I 
by  it«  peculiar  fornH  lo  rellcLta  and  refructs  tlie  rays  in  every  din 


16 prevent  any  shadow  being  cact  by  the  reservoir ;  benrp  tbefielnmpai 
'•mnmbra,"  or  "  >htidoirlci»  Innipt"     Utit  alibatigh  the  rIiaHdw  throi 
ffuch  lamps  is  scarcely  perceptible,  the  light  is  not  equal  to  tFiat  of  fo 
Ismpt,  owing  to  the  :iii|^ly  of  oil  being  neither  to  copious  uor  so  unifonn^ 
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Ai  htter;  and  ther  are  alio  somewhat  cumbrous  and  awkward  to  move,  owi'nc 
ID  the  projection  of  the  reservoir  and  glass  shade,  and  to  the  centre  of  gravity  ot 
IW  lamp  being  carried  so  high  up.  To  remedy  tliese  defects  has  long  been  a 
{iTDurite  speculation  with  many  persons,  and  generally  every  year  one  or  more 
patents  are  taken  out  for  lamps  which  ore  supplied  with  oil  from  a  reservoir  situated 
ffiihiQ  the  column  which  supports  the  burner.  Few  of  these  possess  any  claims 
toaordCy,  being  most  of  them  founded  upon  the  principle  of  the  Chremnitx 
loiotaiD.  in  which  a  body  of  water  descending  through  a  given  height  forces  a 
ctuller  quantity  of  water,  contained  in  a  close  vessel,  up  to  nearly  an  equal 
height  by  comprctaing  the  air  above  its  surface.  As  illustrative  of  the  prin- 
tiple  we  shall  describe  one  or  two  of  these  lamps,  aliliough  aa  we  have  already 
rontrked,  few  of  them  exhibit  much  originality  of  thought.  The  figure  on 
}a^t  36  represents  an  arrangement  for  a  lamp  described  in  the  Register  of  Art* 
Mlht  invention  of  a  correspondent  in  which  the  resemblance  to  the  ChremnitE 
Imtain  will  be  at  once  recognised,  o  is  a  vessel  containing  water;  b  an  oil 
vomI;  «  e  a  column  and  pedestal  to  support  the  lamp,  closed  at  the  top  and 
,  aad  forming  the  air  vessel ;  a  an  air  tube  in  a,  open  at  top  and 
;  r  a  tube  loldered  into  the  top  of  the  column  c,  and  proceeding  from 
of  a  to  the  bottom  of  cup/;  g  a  similar  tube  soldered  to  c,  and 
ig  from  hy  the  lower  end  descends  a  little  way  into  the  cup  h;  t  is  a 
tabe  ascending  from  the  bottom  of  the  cup  h,  through  a  tight  joint,  and 
dking  at  lop  into  three  capillary  jets,  formmg  the  burner,  and  the  tube  ^ 
vkieh  stuTounai  it,  serves  to  receive  any  oil  that  may  flow  over ;  m  and  n  are 
t«9  plugs  In  the  bottom  of  e  and  g.  To  use  the  lamp  proceed  as  follows  : 
-"bvert  the  lamp,  withdraw  the  plugs  m  and  n,  till  a  with  water,  and  h  with 
Ofli  tken  replace  the  plugs  in  the  position  shown  in  the  drawing,  and  place  the 
liinp  on  its  base.  The  oil  will  now  flow  from  b  into  h,  until  the  mouth  of  the 
lubt  ^  [is  covered;  at  the  same  time  the  water  Bowing  from  a  into/ will 
ttBipffst  the  air  in  c,  which,  acting  on  the  surface  of  the  oil  in  A,  will  force 
it  n  the  tube  i  to  the  burners ;  by  thift  the  oil  in  h  will  full  below  tlie  mouth  of 
$t  when  a  portion  of  the  compressed  air  pusses  into  b,  displacing  an  equal  bulk 
•fail;  by  these  means  the  oil  in  h  is  always  maintained  at  the  same  level  aa 
tSt  Biuulh  of  ^;  the  capacitv  of  a  is  not  equal  to  tliat  nf  the  base  up  to  the 
Wttl  of  the  brim  of  the  cup/;  but  it  is  clear  that  by  means  of  the  air^lube  d, 
the  bright  of  the  column  of  water  will  always  be  equal  to  the  height  of  iha 
tower  opening  of  d,  above  the  brim  of/.  To  extinguish  the  lamp,  push  the 
filogi  ai  and  «  into  the  necks  of  e  and  g,  which  Btop4  the  supply  of  oil.  The 
^/'*i  screwed  into  the  bottom  of  c,  and  must  be  unscrewea  to  discharge  the 
•iter  in  c,  when  the  vessel  becomes  empty. 

In  the  sketch  on  page  38,  J^ig.  1,  represents  a  section  of  a  lamp  invented  by 
Ml  Bright,  of  Bruton  Street,  which  was  exhibited  at  the  National  Repository',  and 
vbebve  have  seen  in  use  elsewhere^  and  it  appeared  to  us  to  aJ!brd  a  strong 
nd  steady  light  The  principle  is  prccif^ely  similar  to  that  of  the  one  just 
^eaeribed,  but  it  is  much  more  compact,  arid  the  general  arrangement  is  better. 
lUs  lainp,  and  the  mode  of  its  action,  may  he  briefly  described  as  follows :— The 
■1  A  b  an  inverted  fountain,  which  empties  itself  into  the  air  chamber 


t,  ttfOQgh  the  pipe  d;  the  air  thus  diKplaccd  is  forced  up  the  rising  bent 
toU  «  into  the  oU  vessel  a,  from  whence,  aa  it  cannot  escape,  it  presses  upon  the 
ft)  ud  forces  it  up  the  pipe  /  to  tlie  burner  g.  It  will  be  seen  that  by  this 
■nagiment  the  two  columns  of  oil  and  water  will  be  constantly  in  equiUbrio. 

IWtait  lamp  upon  this  static  principle  which  we  shall  notice,  differs  somewhat 
in  dM  prece<ling,  and  possesses  rather  more  novelty.  It  is  represented  in  sec- 
linaop.38,  Fig.  2,  and  the  following  is  an  extract  from  the  inventor's  description 
tf  kSa  the  /Ugiittr  of  Arts: — a  a  gloss  vessel  forming  the  body  of  the  lamp; 
Wiwmlid  by  a  glass  column  connected  with  a  by  the  cork  e^  which  fits  tightly 
llto  each,  and  dosed  at  top  by  the  cork  A,  No.  2  a  glass  tnbe  descending 
AtBttf^  dba  tvo  corks  k  and  c,  to  the  bottom  of  tlie  vessel  a,  and  bent  upwards 
tma  fta  &r  V  p,  it  communicate*  with  the  column  by  the  hole/,  which  may  bo 
OMad  hy  a  sliding  tube  fi,  and  the  latter  be  closed  liy  the  stopper  k  &i  its  top. 
&i  1  a  ilMi  tube  paiaing  through  tlie  corks  h  and  c,  its  lower  end  opening 
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into  Of  and  its  upper  connected  by  a  stop  cock  with  d^  a  I^aw  remtl  i 
at  top  and  bottom  with  corka.  e  a  capillary  tube  descendingnalf  way  4i9 
No.  3  a  tube  passing  through  h  and  e,  and  reaching  to  the  bothmi  t 
it  has  two  small  openings  into  the  column  in  its  upper  part,  which  an 
closed  by  the  stopper  L  No.  4,  (not  seen  in  the  section,  but  shown  in  3 
which  is  a  plan  of  the  tubes,)  is  a  tube  passing  through  h  and  e  into  thel 
part  of  a.    The  mode  of  filling  the  lamp  is  as  follows :  close  the  hole /in  V 


Fig^Z, 


Fig.  U 


r" 


\ 


IL 


~  A^ 


Z^ 


and  open  1, 2,  and  3,  and  through  5  pour  quicksilver  tilla  la  filled  to  the  k 
the  top  of  the  bent  leg  g,  then  close  5  by  its  stopper  k*  In  the  top  of  3 
a  bent  tube,  (shown  by  ihe  dotted  lines,)  and  suck  the  air  out  of  the  oo! 


vhen  the  mercury  will  rise  in  3,  pass  through  the  holes  in  iti  upper 
oocapy  the  apace  shown  by  the  dotted  lines.     Remore  the  Mt 
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topper  A  Mnd  tlirough  4  pour  water  into  a^  up  to  the  line  bb,  and 
le  cock  Ct  and  close  No.  4,  and  the  operation  is  complete.  When  the 
Dted  for  use,  take  the  stopper  out  of  No.  5,  and  ratsu  o  till  lUo  holo 
Ipen,  when  the  mercury  wtlldf^scend  and  pass  over  ^  into  the  bottom 
l|^  the  oil  up  No.  1  to  the  burner  e,  towliicli  a  liglit  being  applied,  it 
ue  burning  steadily  lill  the  oil  in  a  and  the  mercury  in  i  ore  ex> 
hen  the  lamp  is  to  be  replied  by  exhausting  the  air  in  i,  and  pouring 
;  No.  4.  The  flame  mny  be  regulated  or  extiuf^uiiihed  by  nienns  of 
ck.  The  heiglil  of  r  above  ff  mny  he  equal  to,  but  must  not  exceed, 
olumn  of  on,  whose  pressure  shall  bo  equivalent  to  the  pressure  of 
i  of  mercury. 

le  foregoing  description,  it  will  be  seen  that  the  columns  of  oil  and 
^  always  maintain  their  respective  heights,  end  the  Mipply  of  oil 
imer  ii  ooniequently  always  nnifurm.  The  inventor  states,  that  the 
lidb  vas  merely  got  up  for  an  experinicnl)  atibnlcd  a  steady  light 
iL 

p  which  is  represented  in  section  in  the  annexed  engraving.  And 
invention  of  R.  V,  Jenour,  the  air  is  compressed  in  «  closed 
means  of  a  condensing 
communication  being 
reen  the  air  chamber  and 
iber,  the  air  by  iH  cxpan- 
le  oil  up  the  supply  pipe 
The  boiiy  of  tlio 
lirided  into  three  compait- 
^sro  (Uses,  a  and  £;  c  is  the 
md  a  apace  to  receive  tlie 
^p  from  the  burner,  and  f 
Snel  ;  /  is  a  condensing 
Ik  piston  rod  of  which  ^  is 
the  lower  end  of  the  syringe 
valve  A,  prcAwd  against 
;  a  rod  from  this  valve 
g,  and  can  be  screwed 
/  is  ft  lube  counect' 
d  r  with  the  air  vessel 
another  aperture  to  the 
closed  by  the  nut  m;  n  is 
Ir  supplying  the  burner, 
ftptlUry  lubf  o,  ceuientcd 
end,  which  descends  to 
r  the  oil  vessel ;  p  ia  a 
cutting  ofT  the  commu- 
the  burner,  which  behig 
ton  description  is  not 
middle  cnmpnrtment  d 
atmosphere  oy  a  short 
iding  n;  r  is  B  tube 
C ;  it  is  pierced  with 
at  tJte  lower  end, 
.  vnlve  which  is 
*  screwing  on  to  tlie  top  of  «  rod  attached  to  the  valve ;  t  an 
iding  from  llie  lop  of  e  to  tiie  boiioin  of  c;  the  air,  iherefoif, 
*  ih.»  .id  in  r.  and  collects  above  its  surface  and  in  llic  air  vessel 
■'-h  oil  unscrew  the  nut  m.  and  slacken  the  nut  *, 
I  .      (/,  and  it  will  descend  into  c  through  the  liole*  in  r; 

M  mu*t  then  be  screwed  down  again.     The  nut  k  must  now  be 
)m  the  rod  of  tlie  v.itve  /i,  and  the  air  injected  by  the  syringe, 
close  the  orifice  of  the  piiiton  rod,  hy  applying  the  finger  to  it 
te;  when  the  reiistancc  against  the  valve  increases,  till  the  syringo 
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can  DO  longer  be  worked,  the  nut  k  must  be  again  screwed  on,  and  the 
readj  for  uae,  by  merely  opening  the  itop-cockD.     Tlir—    >"»■,-  >>cefi 
lamps  upon  the  principle  of  Uio  one  just   described,  but   \  iffiei 

regulating  them,  they  have  not  come  into  general  use;  \h:. 
part  fruui  the  continually  varying  preutire  of  tlie  condensed  ai- 
it3  increase  of  volume  aa  the  oil  consumes,  and  also  from  t 
regulating  the  supply  of  oil  to  the  burner,  so  aa  neither  to  v 
short  of  what  is  required.  In  a  lamp  inrcntcd  by  Mr.  Ma< 
cotton  is  introduced  through  the  bore  of  a  cock,  wheu,  by  tum<' 
passage  may  be  regulated  witli  considerable  accuracy.  In  tlc- 
the  patentee  effects  this  by  a  capillary  tube,  which  retards  th 
proportion  us  it  is  lengthened,  and  this  is  the  principal  improvei 
the  patent.  The  objection  to  this  seems  to  be  that  the  flow  caitiiut  hn  iva 
at  pleasure.  Upon  the  whole,  ullhough  many  of  the  lamps  with  ibe  out 
troir  contained  in  the  base,  exhibit  considerable  ingenuity  in  various  pfl 
their  detaiU,  yet  very  few  have  been  found  to  answer  in  practice,  behigfl 
either  troublesome  to  manage,  or  unequal  in  their  action ;  and  the  oi^ 
of  this  description  which  we  have  yet  seen  which  seents  to  be  of  decided 
tical  utility  is  one  of  French  invention.  In  this  lamp  there  are  two 
pumps  worked  by  a  train  of  clock-work  situated  beneath  the  reservoir 
in  the  pedestal  of  the  lamp.  These  pumps,  which  in  their  construction  r~ 
a  pair  of  bellowi,  work  with  very  little  friction,  and  impel  the  oil  in  a 
stream  to  the  burner,  and  no  inconvenieuce  can  result  from  an  excess! 
supply  as  the  orcrflow  merely  returns  into  the  reservoir 

We  shall  now  proceed  to  notice  one  or  two  lamps  adapted  to  the  buni 
concrete  oils  and  solid  unctuous  substances,  as  fat,  talluw,  butter  of  cacaa 
the  purpose  of  illumination  these  substances  are  on  u  par  with  oil,  aSbrdi 
equally  brilliant  light  and  at  a  much  less  cost;  but  in  order  to  bum  ibeti 
lamp  it  is  requisite  previously  to  render  them  fluid,  and  to  maintain. 
in  that  state  so  U>ng  as  tlie  lamp  is  in  use.  Various  arrangvmellj 
employed  for  this  purpose,  but  the  principle  is  the  same  in  all ;  vis.  to  c 
portion  of  the  beat  arising  from  the  flame  of  tlie  lamp  to  the  combustible 
by  means  of  some  good  conductor,  as  an  iron  or  copper 
tube  or  wire  inserted  in  the  combustible  mass,  and  commg 
in  contact  or  nearly  so  with  the  Hame.  A  very  simple 
lamp  of  tliis  description  is  exhibited  in  the  annexed  cut ; 
a  is  the  fut  rendered  fluid,  lying  in  the  body  of  tlie 
lamp;  (ihe  cover  of  the  lamp  being  removed  to  show 
the  Ulterior ;)  c  is  o  small  tube  to  convey  air  into  the 
middle  of  tlie  flame  (to  perfect  tlie  combustion,  on  the 
])rinciple  of  the  Argand  burner) ;  this  tube  opens  at 
the  lower  end  into  the  large  tube  6,  as  shown  by  dots ; 
a  smalJ  perforation  ia  also  made  at  d,  to  allow  the  air 
to  Huw  freely  into  the  tube  e,  when  the  lamp  is  fixed 
in  the  socket  of  a  candlestick.  On  eacli  side  of  the 
tube  a  short  piece  of  copper  pipe  is  fixed  by  hard 
ilder.  for  holding  the  cotton  wicks  ;  these  tubes 
(which  ought  to  be  longer)  get  intensely  hot.  and,  by 
the  conducting  puMcr  of  the  metal,  the  heat  is  traut- 
niitled  to  the  fut,  which,  melting  in  cun^iequence,  flows 
up  the  wick  like  fine  oil,  but  infinitely  preferable,  nn 
account  of  its  difiualng  no  unpleasant  smell  during  the 
couibustion. 

The  Hon.  E.  Cochrane  obtained  a  patent  for  a  lamp,  named  by 
"  PalL-nt  Dissolvent  Lamp,"  which,  like  the  one  just  described,  is  calcnli 
bum  tallow  and  concrete  oils.     These  lamps,  which  havt*  1>i't>ri  wty  extea 
manufactured  in  a  variety  of  eUgaot  forms  by  Mr.  Jos^,  d 
an  fxtremi'ly  bnlliant  light  at  a  very  small  cost     The  u 
lion  in  the  following  page  will  explain  the  principle  of  the*c  Uii\m.    a  a 
solid  bent  metal  rods  that  conduct  the  heat  received  from  the  fliunc  of  the 
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€ailow  conUined  in  the  reservoir  b;  Uie  endi  of  these  condiicton  «r«  there- 

inAde  Co  deicend  to  the  bottom  of  the  rescr^'ojr ;  c  c  are  tvro  aperturei  (with 

"     that  »crew  on)  Diade  in  tlie  supply  pipe,  for  the  purpoie  of  pouring  in  a 

qnontil  V'  of  melted  t&Ilnvr  upon 

iUl^:;  Ihe  Ump.  afior  which  the 

tti.na  the  eombustion  being  con- 

into  the  reservoir,  tlie  ^nppty 

1  talluff  15  uniformly  kept  up 

U  ii  oil  consumed 

extract  from  n  printed  circular 

raanufftcturer  the  following 

rations  oa  the  advantages  at- 

»g  the  use  of  these  lamps : — 

those    acquainted    with    the 

It  combusuble   properties   nf 

and  cocoa-nut  oil,  it  is  un- 

^    10    tay    inure    lUan    tlmt 

imps   efiectually   meh    and 

ibftih,  and  that  the  price  of  tlie 

at  th«  manufactory,  is  2$.  6d, 

but  to  others,  to  whom 

good  qualities  are  less  known, 

lecessary  to  state,   that  from 

iparaurely  small  portion  of 

necaaaary  to  complete  their 

Ktion,     the    total    absence    of 

and  «mell  is  insured,  and  the 

icy  of  the  6ame  is  such  as  no 

ever    Itefure    produced,    and 

but  the  best   pat-IiglU  can 

To  families  who  kill  their 

OMaL,  innkeepers,  proprietors  of 

t-tbopi,  &c.  &c.  a  two-fold  ad- 

lit  H«  found  in  the  use  of 

lY  it  is  not  merely  tallow  that  they  bum,  but  grease  of  every 
;  h  as  dripping,  pot  skimmings.  Sic.  &c.,  a  pound  of  which,  value 
abo!-',  ^.%,  will  continue  to  bum  for  full  twelve  hours  in  a  common-sired  dis- 
talvrxit  Areond  burner,  to  yield  light  equal  to  eight  candles,  being  no  more 
"         '      '     ^  an  hour." 

Mg  ingenious  plan  for  a  tamp  to  burn  under  water  appeared 

-r -..^  ^»yu.rr  of  ArU^  in  connexion  vrith  a  diving  apparatus,  for  examining 

tha  Vmean  in  the  Thames  Tunnel,  and  might  very  often  be  of  service  in  the 

f'TJii'    \\r\i.  when  the  water,  as  is  frequently  the  case,  is  so  disturbed  that 

'   is  not  refracted  through  it  at  great  depths  to  permit  accurate 

A  spherical  or  cylindrical  vessel  is  to  be  provided,  similar  to  the 

iiiLaintng  the  portable  gas  for  burning;  into  this  a  few  atmotipheres  of 

f^n  are  to  be  condensed  by  a  syrinee,  through  a  valve  at  the  bottom  : 

'••;  is  then  to  be  screwed  into  the  top  ot  the  vessel.     A  lantern, 

jnd  powerful  reflector,  must  be  attached  to  the  upper  part  of  the 

'w^J  containing  tne  condensed  oxygen,  permitting  the  jet  tune  to  enter  tbs 

hltorK.     The  top  of  the  lantern  must  be  provided  with  a  screw  cap;  a  piece 

^wa  eandle  may  be  advantageously  employed  for  the  light     It  is  needleaa 

Is  ssjr  that  the  apparatus  must  be  air  and  water  tight.     Immediately  before 

■it,  pour  into  the  lamp  a  solution  nf  caustic  alkali,  potash  or  soda,  and  screw 

•tlbaeap;  then  turn  the  cock  gently  to  admit  a  sufficient  nuantiiv  of  oxj'gcn 

ttnogh  tne  jet  tube,  to  support  the  combustion  of  the  candle.     The  products 

if  Ibft  evnbtutioa  will  be  carbonic  acid  and  water ;  the  former  will  be  absorbed 

^tfae  alkaline  solution  as  it  \%  formed,  and  the  latter  will  b«  condensed  by  the 

MM  of  the  lantern  ;  the  ovygen  admitted  will  unite  with  the  nitrogen  of  th« 
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air  of  the  luntem  (which  is  not  conniined) ,  nnd  will  form  a  mpply  of  opfiai 
atmosplteric  nir. 

'Ihe  annexed  figure  rrpresonta  a,  Limp  ob  cuiistructrd  bv  tlw  inventor,  «1 
upon  trial,  woa  found  to  answer  rcry  well. 


Rtftrence  to  F.nQfovmtf, — a,  the  vtfne\  of  condcnwd  gai ;  b  h,  the  rrflecl 
plfiffd  at  MiitnJilo  nnplcs  to  accunniUte  thn  lipht  upon  w  buU't  cy 
'fcxfd  in  fronl,  luit  T*'movuil  in  the  drawinir  lo  si'<»w  r'lt*  interior  oft 
ft,  thf  ftcrew  cnjt  of  the  iMntcm ;    (/,  (he  aikAlinc  «i)huion  ;    0,  tho  jt .   j.-m. 
[ptirtions  of  thi'  iliitld  frmnos  of  the  IumkI  ;  h.  nccumuliiiioii  of  mud  And  « 

I  ii  nmy  bo  supposed  U'  liitvc  rntrrvd  the  Uinnrl. 

YLc  ciil  on  p.  43,  rcfrr^i'nts  itiie  ofthv  niMiy  w«ri  ia  which  khf  *'in*roli 
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rabd**  in  the  pm«nt  day  ftcceleratn  llie  march  o 
llw  bodr;   the    nibjrct  is  «  "stinup  lantrrn,"  in- 
taded.  HI   lite  wurtU   uf  Scripture,  nn  u  **  Itgbt  unto 
'  ''    '-    and  Ik  lamp  unto  our  pnths."    The  atiniip 
N  tmnll  square  tnntern,  6x«l  at  the  bottom 
*  :..i.-ijp  by   rneiuis  of  two  icrcw  ringn  on  earh 
■"if,  V  *v!'il)itcd  ill  the  drawing,  and  b^  unscrewing 
tittm,  the   luitrrii  KUiy  be  detiiched  fVum  tlie  stirrup 
«hfu  miuijitc.     The  lantp  pnrt  is  bo  cotitnved  thnt 
M  oil   c4ti  btf   ipilt,  nor  the  steady  light  which  is 
liiniwn  ocroii  the  road  before  the  honie's  feet    he  Bt 
•H  intjutrrd  by  any  motion  of  the  borne.     The  front 
pirt,  as  abowo  in  the  drawing,  is  of  glass,  through 
"^icb  b  tern   the  lamp,  burnur,  and   wick  ;  behind, 
ttaat  is  pUe«d  a  reflector  for  transmitting  the  light 
ID  iW  front.     It  is  supplied  with  a  constant  ciurent 

of  ^;-     h.,  ,.r     ., -nures,  in  a  sort  of  double 

ca  '.'d  M  to  prevent  any  gust 

of  1^'  the  lipht. 

^!>e    numerous  contrivances   for    rendering    lamps   omamentti, 

b  t  <  hir  ime,  which  we  must  briefly  notice  :  it  consists  in  surrounding 

t>i -  -/rertis  uf  ground  gluss,  on   wliich    are    painted  vuriuus  elegant 

^  screens  are  siupcnded  upon  a  fine  pivot,  in  the  same  way  an  a 

oomcujii  chiiiiney  cowl,  and  have  fixed  across  their  upper  oiifice  n  number  of 

oWqut  raua  or  fans;  and  the  current  of  heated  air  Irom  the  lump,  impinging 

apea  ttoe  vanes^  imptjrt«  to  the  screens  a  »]ow  rotatory  motion.      The  pleasing 

foaet  at  crystal  cKand(.'tier  ornaments  in  refracting  the  rnys  of  light  is  well 

but  tiie  chandelier  makers   have    bitherto   princiimlly   devoted    their 

^    increasing  the  number  of  reflecting  and  refracting  surfaces  without 

h  regard  to  their  form,  magnitude,  or  position  witli  respect  to  each 

r.      M,  Osier,    of  Birmingham,  however,  has    lately  introduced    a    great 

tnprarmient  in  tins   branch   of  the   subject;  instead   of  a  great  number  of 

dmrfiad  crystal  dropSf  he  forma  a  complete  casing  for  the  tight  by  ranging  a 

Rvnter  of  aquare  or  triangular  prisms  in  a  cylindrical  or  conical  figure,  the 

a^  vf  the  prisms  touching  each  other,  and  their  ends  being  conuecltd  by 

vmooB  ingenious  means,  for  which  he  has  a  patent.     The  eflect  thus  produced 

bf  the  ^^ifgt  surface  of  the  pri-ims  is  excecdin|>:ly  brilliant  and  splendid. 

WtthaU  conclude  this  article  by  a  description  of  that  admirable  invention  of 

^7  n.  Da\ y.  the   •'safety  lamp,"  by  the  aid  of  which  the   hazardous  occupu- 

-  i.*    f ".  ■.;   uimer  are  now  carried  on  with  considerably  less  dithculty,  lutd  with 

■luii*)^   !r*4  dangt-r,    than   before  this    invention       The    gases  e\tiicated    il, 

nm  (which  axe  destructive  to  animal  life)  are  of  two  kinds,  arid  are  by  I'l** 

■  ■•tn  ntHrtl  tlir  rhoak  dampt  and   the  Jire  fittmp  ;  t)ie  t'oriiier  runaihts  for  tha 

lie  acid  gni,  hovers  abovit  the  lower  |Hirts  of  Uie  mine,  and 

;;ht« ;  and  the  hitter,  which  is  simply  hydrogen  gas,  occu- 

ices,  and  involves  incalculable  mischief,  from  the  combustion 

_.     .  t-ict  with  tlie  flame  of  lite  miners' candles.  The  cousequencex 

ToatlUOf  '  iiueiii  explobiun  of  tills  inflamntnhte  air,  have  been  lament- 

lilt  OM  'in  the  highest  degree ;  and  whilst  a  source  uf  the  grcatetil 

toforlotiie  persons  most  intimately  atiected  by  its  operations,  it  has  excited  the 

^Himt  ayiBpatfay  and  commisserutiMu  in  the  general    mind.     To  n-iiuire  an 

»U  aa  dreadful  bi  its  nntnre.  Sir  11.  Dav\  applied  his  energetic  and  coniprc 

Wsmaniod  to  the  di»covrtv  of  some  means  by  which  these  6uddening  citiauiuies 

air^i  b*  uvt-rtfd.   and  al>er  numerous  experiments,  devised  the  sul'viy  lamp, 

-1  Mst  ever  rank  him  high  among  tlie  bcncfHCtors  cf  mankind. 

i'icrt  of  the  nature  of  the  lamp,  we  shall  avuil  riir**lve«  of 

UiaUi(yiugB>  -'ho  has  treated  it,  and  the  points  relatively  •.onaequent 

»9w  it,  b  a  %  >  manner.     "In  the  purls  of  coal  mines  u  hire  danger 

•••  fpprbfnded  Ugmtuc-damp,tniner»  had  been  aeciutonicdtoguidf  ihcmaelve^ 
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or  to  vork,  by  tlie  liglit  afTunled  b^  (lie  sparki  of  iteel  ■truck  off  Grom  A  vl 

flint.   But  even  thid  appuraiui*  though  much  less  dangeroui  than  a  candle, 

times  produced  explosions  of  tlic  tire^mp.  A  perfect  aecuritjr  frocx  arciden 

however,  ofie red  to  the  miner,  in  the  lue  of  a  safe  Unip,  whicli  triiii7>inii- 1 

and  ia  fed  with  air,  through  a  cylinder  of  iron  or  copper  wire  p 

invention  has  the  advantage  of  requmng  no  machinery,  no  jiu  il 

ledge  to  direct  its  use,  and  is  made  at  a  vcrj  cheap  rate.     The  utvtuitvt  m 

gauze  should  not  be  more  than  l-20th  of  an  inch  square.     As  toe  jirc-damp 

not  inBamed  by  ignited  wire,  the  thickness  of  the  wire  is  not  of  imfxiri 

but  wire  from   1-^Oth  to  l-50tb  nf  an  inch  in  diameter  is  mo«l  conv 

The  cage  or  cylinder  should  fae  made  by  double  joinings,  the  gauu  bei 

over  in  such  a  manner  as  to  leave  no  apertures.     When  it  is  cylj 

should  not  be  more  than  two  inches  in  diameter;  fur  in  larger  ^1 

combustion  of  the  fire-damp  renders  the  top  inconveniently  hot;  and  % 

top  is  always    a    proper  precaution,    fixed  one-half  or   three-fourths 

inch  above   the  first   top.     l*he    gauze  cylinders  should  be  fastened  to 

lamp  by  a  screw  of  four  or  five  turns,  and  fitted  to  tlie  screw  by  a  tight 

All  joinings  in  the  lamp  should  be  made  with  hard  solder;  and  the 

depends  upon  the  circumstance,  that  no  aperture  exists  in  the  apparat 

than  in  the  wire  gausc."   The  parts  of  the  lamn  are — A, 

the  brass  cistern  which  contains  the  oil,  piercen  near  the 

centre  with  a  vertical  narrow  tube,  nearly  filled   with 

a  wire  which  is  recurved  above,  in  the  lavel  of  the  burner, 

to  trim  the  wick,  by  acting  on  the  lower  end  of  the  wire, 

with  the  fingers:  it  is  col&d  the  safety  trimmer.     B,  the 

rim  in  which  the  wire  gauze  cover  is  fixed,  and  which  is 

fastened  to  the    cistern  by  a  movable  screw.      C,  on 

aperture  for  supplying  oil,  fitted  with  a  screw  or  cork,  j 

and  which  communicates  with  the  bottom  of  the  cistern 

by  a  tube ;  and  a  central  aperture  for  Uie  wick.     D,  the 

burner,  or  receptacle  for  tlie  wick,  over  which  is  fixed 

the  coil  of  platinum  wire.     F,  the  vnte  gauze  cylinder, 

which  should  not  have  less  than  626  apertures  to  the 

square  inch.     G,  the  second  top,  three-fourths  of  on  inch 

above  the  first,  surmounted  by  a  brass  or  copper  plate. 

to  which  the  rings  of  suspension  are  fixed.     J,  I,  1,  six 

thick  vertical  wires,  joining  the  cistern  below  to  the  top 

plate,  and  serving  as  protecting  and  strengthening  pillars 

round  the  cage.      When  the  wlre^gauze  safe  Tamp  is 

lighted  and  introduced    into  an   straonphere   gradually 

mixed  with  fire-^amp,  the  first  effect  of  the  fire-damp  ta 

to  increase  the  length  and  size  of  the  flame.     When  the 

inflammable  gas  forms  as  much  as  1-1 2th  of  the  volume 

of  the  a^,  the  cylinder  becomes  filled  with  a  foeble  blue 

flame,  but  the  flame  of  the  wick  appears  burning  brightly 

within  the  blue  flame,  and  the  light  of  the  lamp  augments. 

till  the  fire-damp  increases  to  one-eighth  or  one-fourth. 

when  it  is  lost  in  the  flame  of  the  fire-damp :  which  in 

this  case  fills  the  cylinder  with  a  pretty  strong  light     Ai 

lutig  as  any  explosive  mixture  ul'  giit  exixti  iu  contact 

with  the  lamp,  su  long  it  will  give  light;  and  when  it  is 

extinguished,  which  happens  when  the  foul  air  constitutes 

as  much  as  one-third  of  the  volume  of  the  atmosphere, 

the  air  is  no  lunger  proper  for  respiration  ;  for  though  animal  life  will 

where  flame  is  extinguished,  yet  it  is  always  with  suflertng.     By  fixi 

of  plab'num  wire  above  the  wick,  ignition  will  continue  in  the  metal 

lamp  is  itself  extinguished ;  and  from  ilie  ignited  wire,  the  wick  may  be 

rekindled  in  going  into  a  less  iuflammablo  atmoraherc.     In  a  tetttai  to 

Aoyal  Society,  dated  Newcastl»-upou-Tyne,  Sir  U,  Dary  says,  '*  All  the 
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t^t  [  have  rxAinined,   have  at  difTerent  times  been  red-hot,  and  a  workman  at 

the  Hepbttm  Colliery  fthoved  me  a  lamp,  which,  though  it  had  been  ir  use 

iboat  itxtem  hours  a-day  for  nearly  three  montha,  was  biUI  in  excellent  con- 

ditien;  he  alao  said  it  had  been  red-hot,  Bometimes  for  neTeral  hours  together. 

Whovfcr  workmen,  however,  are  exposed  to  such  highly  explosive  mixttiret, 

Mb  game  lamps  should  be  used;  or  a  lamp  in  which  the  circulntion  of  the 

lit  n  diminished  bv  a  tin  plate  reflector,  placi-d  in  the  inside  ;  or  a  cylinder  of 
^lis,  rrachtng  as  liigh  as  the  double  wire,  with  an  aperture  in  the  inside ;  or 
flips  of  Muftcovy  glass  may  be  placed  within  tliis  lamp ;  and  in  this  way  the 
«t«fitity  of  fire-damp  consumed,  and  consequently  of  neat  produced,  may  be 
omiuisbed  to  any  extent  Such  lamps,  likewise,  may  bo  more  easily  cleaned 
iSsn  the  simple  wire  ganze  lamps;  for  the  smoke  may  be  wiped  ofT  in  an 
iaataot  from  tne  tin  plate  or  glou.  If  a  blower  or  strong  current  of  fire-damp 
ft  to  be  approached,  double  gauze  lamps,  or 
luBpt  in  which  the  ctrculutiun  of  the  air  is  inter- 
mptcd  by  slips  of  metal  or  glass  should  be  used, 
or  if  the  single  lamp  bo  employed,  it  aliould 
be  put  into  a  common  bom  or  glass  lantern, 
dw  door  of  which  may  be  removed  or  open." 
Notwitbttaiiding  the  increased  security  afforded 

bf  dte  safety  lamp,  coal  miners  are  slow  to  avail 

(iHimelrea  of  it,    owing   to  the  inferior  degree 

of  light  it  affords  compared  with  that  given  by  a 

ubd  candle.     This  arises  from  two  causes,  viz. 

^Bccwsanr  obstruction  offered  by  the  black  wire, 

of  iriadi  the  cage  or  gauce  ia  composed,  within 

idilcb  the  lamp  is  placed  ;  and  the  casual  obstnic- 

(MB  oecadoned  by  the  adhesion  of  smoke  to  the 

iOi^of  the  cafe,  when  the  lamp  it  nut  carefully 

taaBed,  and  of  smut  and  dust  to  the  outside  of 

Te  obviate  these  objections,  Mr.  Roberts,  of 
St  Hilai'i,  Lancashire,  has  introduced  some 
DodiSeaCioxiJ  and  improvements  in  the  construe- 
tiea  of  the  ■afetr  lamp,  for  which  he  has  received 
I  mrifd  from  tJie  Society  of  Arts.  To  diminish 
6i  obacuration  occasioned  by  the  first  cause, 
M^  Boberta  proposes  that  the  wire  shall  be  kept 
fntfit  and  polished,  by  cleaning  the  cage  every 
■Ipt  with  a  soft  brush,  and  tlie  black  powder,  or 
VMt,  which  occur*  in  all  coal  mines,  especially  iti 
^  scighbOBtbood  of  faults ;  this  smut  is  pulveru- 
lAt  OOft-bitaaMcunu  coal,  sufliciently  hard  to  re- 
BDf*  theniit  from  the  surface  of  the  wire,  without 
Bstcrially  wearing  the  wire  iticlf.  As  the  lamp  ia 
*1  fvocot  constructed,  the  oil  will  run  out  of  the 
ap  or  receptacle  in  which  (it  ia  placed,  if  Uie 
up  ia  laid  in  a  horizontal  poiiliun,  an  accident 
wbwh  fre<iuently  occurs  on  account  of  the  lamp 
Mof  nthitr  cop  heavy.  When  ihia  happens,  the 
pHi  beooneo  ameaml  over  with  viscid  oil,  wliich 
WMiCbeooal  dust  floating  in  the  air  of  the  mine 
toadharo  to  it,  and  in  a  short  time  to  fill  up,  more 
the  meshes  of  the  gauze.  By  merely 
or  Capping  the  lamp,  the  dust  will  not  be 
aiia  if  the  miner  attempts  to  clear  h<a 
Mowing  through  the  wire  gauze,  he  runu 
of  pulting  out  the  light,  and,  aflcr  all, 
finperfiBeUj  clean  the  meshes ;  there  ia  also, 
■•  nek  of  forcing  the  flame  through 
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die  methes  on  the  opposite  side,  and  of  producing  an  explosion,  if  the  siir» 
rounding  air  is  inflammable.  In  Mr.  Roberts's  lamp  the  overflow  of  the  oil 
is  impossible,  on  account  oftlie  domc-tthaped  cover  which  surrounds  the  vick; 
the  duit^  therefore,  that  settles  on  tlic  gauze  may  be  dislodged  by  a  tnero 
tap  of  the  finger,  or  wliat  would  perhaps  be  better,  by  tlie  application  of  m. 
small  brush  similar  to  that  whicli  Aoldiers  carry  to  clear  the  pau  of  their 
muskets,  and  which  might  be  attached  by  a  bit  of  small  chain  to  the  haiidl* 
of  llie  lamp.  F\g,  J,  on  the  preceding  |>a;^c,  represents  a  sectiou  of  the  lanip^^ 
and  wire  gauze  9  ^  ;  r  r,  a  screwed  cap,  wiLli  a  hollow  dome  i ;  it  screws  into 
the  neck,  ( t^  of  the  lamp  ;  the  dome  rises  a  little  above  the  neck  bolder  u^ 
harinf  an  opening  at  top  to  let  the  wick  and  trimming  wire  v,  rise  through. 
Tbii  dome  serves  to  catch  and  retain  any  oil  that  may  ^  spilt  by  shakitig  the 
lampi  or  knocking  it  over,  thi'reby  prutectiiig  the  wire  gaure  q  from  being 
smeared :  u:  and  x,  two  locks  the  Ibrmer  to  secure  the  cap  9,  and  the  latter  to 
secure  the  wire  gauze  q  from  being  removed.  Fig.  2,  a  section  of  the  cap  and 
dome,  rr4t  separate  from  the  lump  ;  the  wire  gauze  fits  into  the  cavity  jp  y,  around 
the  dome  $;  a  a,  two  of  the  four  wires  which  serve  to  hold  the  wire  gauze. 

Mr.  Bonner,  of  Monkwearmoutli,  Durham,  has  a  patent  lor  an  impruvcinent 
upon  the  safety  lamp,  which  consists  in  a  means  of  increasing  the  light  of  the 
lamp,  and  also  of  extinguishing  it  inslantaneuualy.  The  mode  of  iucrcatfOj 
the  light  is  as  followti :— instead  of  introducing  a  wick  in  the  centre  of  tba 
lamp,  as  is  usually  praclised,  be  introduces  a  series  of  small  wicks  round  a 
centre  tube,  and  by  lighting  one,  two,  or  more  wicks  at  a  time,  little  or  much 
light  is  obtained.  The  means  of  instantly  extinguishing  the  light  cnnsist^  in  a 
metal  cap,  or  extingtusher,  suspended  within  the  wire  gauze  tube  by  a  pin  ur 
catch ;  upon  withdrawing  the  pin  the  extinguisher  falls  over  the  wick  and  tbe 
light  is  put  out. 

In  Mr.  Murray's  safety  lamp  Oie  wire  gntize  tube  is  suspended  by  two  con* 
•entrio  tubes  of  strong  glass,  the  space  between  the  two  tubes  being  nearly  filled 
with  water;  by  this  means  a  much  greater  d^ree  of  light  is  obtained,  but  vo 
arc  not  sure  that  tbe  risk  is  not  auu  greater  than  when  a  wire  gauze  lube  m 
employed. 

LAMPBLACK.     See  Bi  ACE. 

LANCET.  A  two-edged  and  pointed  surgical  inBtrumenti  chiefljr  used  lor 
opening  veins  in  itie  ojwration  of  bleeding. 

Lantern,  a  transjurent  case  to  contain  a  light  Lanterns  are  of  various 
kindi  adapted  to  their  pcculinruses;  most  of  them  are,  however,  too  well  knuwa 
to  n<-L'd  a  descriptiun  here.  1'he  dark  lantern  is  so  called  from  the  circum«tanc« 
of  the  light  being  entirely  screened  from  obscn'ation  at  pleasure,  by  nicann  of  a 
door  or  sliding  shutter,  that  covers  its  only  aperture  fur  thu  irommiaiioa  of 
light     See  Lahi*. 

Lantrm,  Afagte^  is  an  amusing  optical  machine,  whereby  painted  objecU 
upon  gla&.i  pluc^  between  lenses,  become  considerably  magnified  in  their 
shadows,  which  are  projected  against  a  whitened  wall  or  screen.  Tbe  lantern 
is  inclosed  to  that  no  light  can  pass  out  of  it,  except  through  a  double  convex 
or  plano-convex.  Ims ;  around  the  circumference  of  this  lens  is  fixed  one  emi 
of  a  lube  that  projects  from  the  lantern ;  the  line  end  of  this  lube  receives 
anoihrr  Mualter  tubu  which  slides  in  it,  and  carries  at  iu  remote  extremity  a 
dmibl*  convex  lens.  On  the  fixed  tube  between  the  two  lenses,  tatcnl  apei^ 
lurrs,  or  vertical  »Iils  Hre  made,  through  which  the  objects  painted  on  slips  of 
glass  are  kli^lcd.  Tltc  objects  arc  thus  illuntinated,  and  their  form  and  colours, 
•n  a  niognifird  scalci  irauftniiticd  with  the  Itght  upon  the  screen. 

The   optical    dtlusiun  termed    riuuitAMuajMria,    is    produced   by  a  similar 

Ackine  to  the  utagio-Untern  ;    but  inttrad  of  the  figures  being  painted  on 

lian>]>arTnt  plots,  all  the  glass  is  lendrrcd  opaque  except  the  figure,  which  is 

CInted   in   irsusparcnt  colours,  the  light  therefore  shines  only  through  the 
uie,  « Iiich  is  thrown  u|K)n  a  very  thin  screen  of  silk  placed  between  tbe  spec- 
ten  and  the  lantern ;  and  it  is  by  moving  the  iDStrtnnent  backwards  or  for- 
inl^  that  ths  figures  ap|>car  to  recede  or  approacK. 
LAFIDIFICATION.    1'he  art  of  cutting  and  poUahiog  stoott  as  pnctaaed 
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br  Upidviei.  The  stone  to  be  cut  is  cemented  to  the  end  of  a  stick,  and  the 
■jiAVrnil  facets  or  planes  on  its  surfaces  are  furmed  by  a  little  simple  mill  oon- 
tncMl  for  the  purpose.  Iti  Indin  the  mill  is  mnde  of  a  mixture  of  lac  resin 
ttdemtffy  (ur  corundum)  by  melting  one  pan  of  the  former,  und  then  mixing 
lr«  af  llie  latter  with  it  by  degree*;  and,  subsequenily,  well  beating  and 
mliins  'he  paste  to  give  it  solifiity,  and  the  required  furni.  In  this  country, 
Utewri  inetAU,  ^uch  aa  fine  copper,  or  the  ullovs  of  tin  and  lead,  are  u»ed  as 
UiK  wbsUace  fur  the  mil)  nr  grinding-whcel;  in  the  surface  of  which  is 
mpweA diamond  dust^t^uitry  puwder,  or  other  suitnhk*  sbrading  or  polishing 
DowJ^M.  Tlie  null  is  wade  to  revolve  horizontally.  Near  to  the  mill  is  fixed 
peg  of  wood,  called  a  guage,  which  is  pierced  with  small  hob-a 
IS  and  the  process  of  ibrming  the  facets  thus  irtkea  place.  The 
Mofie  St  one  end  of  the  slick  is  applied  to  the  surface  of  the  mill,  and  the 
oppoiitr  end  of  the  itick  'n  inserted  into  one  of  the  holes  uf  the  guage  ;  in 
tDM  position  it  is  kept  steady  by  the  workman  with  his  right  bund,  whilst  he 
^)vei  motion  lo  the  mill  by  his  left.  The  skill  of  the  lapidary  is  exercised  in 
resting  the  velocity  of  the  mill,  and  on  the  pressure  of  the  stone  againsit  it, 
vitJi  an  almost  imperceptible  tendency  to  one  or  other  direction  in  diifcrent 
tUt/ift  uf  tlie  work,  examining  each  tiacet  at  very  short  intervals,  in  order  to 
pritf  u  grtut  precision  as  possible  to  its  size  and  form.  The  cutting  being 
eonnlrted,  the  [wliiihing  ia  effected  by  changing  the  milJ-wheel  for  anotlier 
■Ruuly  made  vC  biasx,  the  lurface  of  which  is  chaixcd  with  fine  emer}'.  tripoH 
at  rstitn-stone,  by  the  successive  use  of  which  the  facets  are  perlVcted  and 
bncKirard. 

Latch,     a  simple  fastening  to  dor^i^.     The  original  and  simplest  form 

&f  a  Utch,  is  the  little  falling  bar  hooked,  and  the  catch ;  the  former  being 

fitidiin  lhi>  cliMir,  and  druppiiig  into  a  notch  uf  the  latter,  which  is  tixed  to  the 

AwfiMt     On  the  opposite  iide  of  the  door  iturh  iHtches  were  formerly  lifted 

kyi  Mring  passing  through  the  door,  or  by  a  finger  inserted  through  a  hole 

Older  U)«  lau-h.     In  proces;^  of  tmic  a  little  lever  wiis  mnde  to  pcribrm  this 

<ftcr,  sDd  next  to  the  lever  was  added  a  bowed  liaudU*.     I'his  very  useful  com* 

koHlMQ  now  goes  by  the  name  of  a  thumb  latch,  and  luch  are  our  fncilitics  of 

■MBubcture,  that  millions  of  these  are  mnde  annually  in  the  neighbourhood  of 

Hmiagham,  and  rendered  to  the  dealers  at  prices  averaging  not  more  than 

Utree  faalf-pence  each.      The  work  people,   are,  however,  very  inadequately 

rrnutaeraied  fur  their  valuable  labour.     Thumb  latches  of  a  more  massive  and 

ClUiiied  description,  with  round  hisck  vnrnished  handles,  are  distinguished  from 

**»  fofWfr  by  the  term  of  Norfolk  latchn.     For  the  inner  doon  of  houses  a 

^I'ty  of  spiing  latches  are  extensively  used  termed  how  latchfs,  (which  are 

tbo«  un  fqu'ire  plates  with  brans  knob  or  ring  bandies,)  and  lony  latcfie$  (chiefly 

fiialiftguiihtd  from  the  other  by  the  length  and  form  of  their  plates).     Some  of 

lli«i«  are  Tn.^dc  without  handles,  and  keys  are  employed  to  open  them  cxter- 

..V    '  .It  wliei-ever  elegance  or  neatness  is  studied,  mor/is^ /a/cA»  are  used ; 

let  into  the  thickness  of  the  door  in  (he  manner  of  mortise  locks,  nnd 

.    w..  i.je  on  either  side  of  t)ie  door  but  an  ornamental  handle;  the 

5  called  French  saahes  are  usually  provided  with  them.     There 

;  >>r  Utch  winch  allnrds  all  the  secunty  of  a  lock,  with  numerous 

tme«i  the  frertch  lalch.    A  small,  hut  broad,  flat  key,  having  numerous 

out  of  a  tiolid  plate  oi  metal,  is  passed  through  a  narrow  horixontal 

n  in  the  door  (covered  with  a  suitable  escutcheon),  whence  it  enters 

of  the  latch  ;   the  key  being  thrn  merely  lifted  upwards,  the  solid 

'  >:ch  pass  through  the  interitiices  of  the  key,  permitting  the  latter 

ihif  duitr. 

■iri<t  convenient  common  latch,  well  adapted  to  stable  doors,  was 
i     V  Mr.T.  N.  PiirktT,  of  Sweeny,  which  we  will  take  leave  to 
:*,  is  it  may  he  opened  on  either  side  of  the  door  by  a  pull.    U 
i*  r.  II  the  cut  on  the  following  page ;  a  /i  is  a  curved  piece  uf  iron 

ft<  '.  which  turni  ui>on  a  joint  at  6,  nnd  paMeo  throuirh  n  hole  in 

tlir  ud  supports  the  latch  d,  which  is  inclosed  by  the  iisuul  keeper  e. 

Oa  L  1  ibc  door  the  curved  hook  a  acts  as  a  lever  of  the  fust  cUsa 
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in  lifting  the  latch ;  wbUe  in  the  other  the  curved 
hook  a  acts  as  a  lever  of  llie  second  dam  for  the  fom* 
iturposc.  The  common  lever  is  thus  converted  into  two 
handles  besides  performing  its  own  office. 

hATHS  are  long,  thin,  and  narrow  slips  of  wood 
nailed  to  the  rafters  of  a  roof  to  sustain  the  covering,  or 
to  the  joists  of  a  roomj  in  order  to  support  or  hold  up 
the  plaistered  ceiling ;  they  are  also  used  tor  tight 
fencing  and  various  other  purposes.  Laths  are 
usually  made  by  rending  them  out  of  tir  or  oak ;  they 
are  made  of  various  Iciigths,  from  7  feet  to  4  feet, 
and  are  diittineuiihed  by  three  diiferent  tliicknesies, 
termed  single,  lath  and  half,  and  double  ;  the  latter 
signifying  double  the  thickness  of  the  single,  and  lath 
and  a  half  the  medium  thickness.  In  the  United 
Suten  uf  America,  whure  nionu&l  labour  is  at  present 
more  scarce  than  in  this  countrvt  machinery  has  been 
employed  for  rending  as  well  as  fur  sawing  out  laths  :  there  is  noOiing  n; 
in  the  latter  operation,  but  there  in  apparently  something  worthy 
our  countrymen  in  the  annexed  reoorla  of  American  patents,  whic' 
irom  the   FranlUn  Journal  of  Philadelphia. 

In  Rice's  machine,  "a  stock  is  fixed  in  a  frame,  in  which  it  all 
backward  and  forward ;  it  is  moved  by  a  cog-wheel,  which  works  ia 
one  side  of  tlie  stock  in  the  manner  of  a  rack  and  pinion.     A  k  "" 
upon  the  stock,  and  the  timber  to  be  cut  into  lutlis,  &c.  is  fixed  in 
is  mtide  to  bear  against  the  stock,  and  the  lath  is  cut  by  the  trave 
of  tht!  stock.     The  knife,  it  ia  aaid,  may  have  a  dout^e  edge,  so  as 
both  by  the  forward  and  backward  motion." 

Lynch's  mnchine  "  consists  of  a  long  plank,  which  operates  as  a  , 
this  plank  is  made  to  slide  upon  its  edge  between  upright  standards 
platform  ;  a  wide  iron,  like  a  plane-iron,  ia  fixed  so  as  to  cut  on  one  face 
plank  much  in  the  manner  of  the  cutters  of  some  shingle  machines;  the 
uf  the  plane,  if  we  may  no  call  it,  has  other  cutters  standing  at  ri^bl 
with  the  first  cutter,  and  at  such  dietonceA  apart  as  to  reduce  the 
proper  width.  The  cutter  plank  is  mode  lo  traverse  by  means  of 
one  end,  operated  upon  by  any  suitable  power." 

LATHE.     A  machine  chiefly  used  for  giving  a  truly  circular  fo! 
metals,  and  other  substances.     See  Turniko. 

LEAD.  A  metal  of  a  bluish-white  colour,  and  when  recently  i 
siderable  lustre,  ft  is  very  soft  and  flexible ;  not  very  tenacious,  and  i 
quently  incapable  of  being  drawn  into  very  fine  wire;  yet  its  maU« 
permits  it  to  be  extended,  either  under  the  hammer  or  the  rolletr,  int4 
thin  sheets.  Its  specific  gravity  is  11.36;  it  soils  paper  and  the  fingi 
friction,  imparting  a  slight  tante  and  a  peculiar  smell :  it  is  a  good  eondiu 
heat ;  melts  at  (il2o  Fnhr.,  and  when  cooled  slowly,  cr)-atatlixea  into  quadn: 
pyramids.  Lead  is  brittle  at  the  time  of  congelation,  and  may  then  oe  brv 
pieces  with  a  hummer.  Although  the  brightness  of  fresli  cut  or  scraped  lea 
goes  off,  it  does  not  alter  much  by  exposure  to  the  air;  owing,  it  is  sup 
(o  a  thin  film  of  oxide  being  formed  upon  it<i  surface,  which  defends  the 
from  fiirther  corrosion;  this  property  renders  it  peculiarly  suitable  I 
gutters  and  coverings  of  buildings.  Lead  ore  is  found  in  tno»t  parts 
world.  In  Britain,  the  principal  lead  mines  are  situated  in  Cornwall,  1 
shire;  in  Nottliumberland,  W  estmorelond,  Cumberland,  Derbyshire,  Dl 
Lancashire,  and  Shropshire  ;  in  Flintshire,  and  various  pfirts  of  Wolee; 
several  districts  of  Scotland.  The  smelting  is  performed  either  in  a  bli 
p,^rn  r  iltcil  Hf)  " orfl  heorth,"  or  in  a  reverberatory  funiace.  In  the  i 
I  ore  and  fuel  are  mixed  together  and  ex|K>scd  to  the  action 

i  >  nnickly  fuses  the  metal  and  causes  it  to  fall  into  the  lower  ] 

the  beirth^  wnere  it  is  protected  from  the  oxygen  of  the  blast  by  tlw 
that   flo«t3   upon    its    surface.      Wht-n   the  fluid  lead  is  topped,  • 
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^iiinUty  of  It  ii  left  In  Uk  funiAce  to  f\oAt  lUe  liquid  Bcoriw ;  but  wh«n  the  whole 
of  (he  lead  i»  to  be  drawn  oH)  the  bla>t  is  ttopped.  aiid  some  lime  u  ihmvn  into 
thtfticoac*  to  concrete  the  »coria*  whilst  the  lead  i»  niri  nut.  In  smelting  bv 
iW  WfgbwmtoT)-,  which  is  undoubtedly  the  be«t,  the  fire  in  made  at  one  end, 
udthe  flame  pastes  over  the  hearth  and  enters  into  an  oblique  chimney,  which 
lemiinates  iu  a  perpendicular  one,  called  a  stock,  of  cunfliderable  height.  The 
Irtijtli  of  tlie  heartn,  from  the  phice  where  the  fire  enters  to  the-chimney,  is 
JilxHit  1 1  feel,  2  feet  uf  which  constitute  the  throat  uf  the  fiirnHce;  the*  remainder 
firmi  aconeax'e  turfnce,  i\  feet  wide  at  thp  throat  of  the  furnace,  and  ratlter 
more  than  7  fe«C  at  the  distance  of  2  feet  from  the  throat,  about  7  feet  in  the 
wddlc  Off  the  hearth,  and  6  feet  at  2  feet  distance  from  the  chimney,  and  nearly 
3  ttfi  where  the  Hume  enters  the  chimney,  which  it  does  through  two  aperture », 
fark  10  inches  squ^irf.  The  throat  of  the  furnace  is  2  feet  long,  4  feet  wide, 
aod  0  racbes  deep.  Tlie  length  of  ihe  fire-place  is  4  feet,  equal  to  the  width  uf 
rim  throat ;  its  width  ie  2  feet,  and  depth  3  feet  from  the  grate  to  the  throat  of 
tbe  furnace;  the  section  of  the  oblique  chimney  is  16  inches  square,  and  of  the 
pcrpeiMlictdar  20  inches,  Mippoung  a  straiglit  horixontal  line  drawn  from  the 
UrtrpUne  of  the  throat  of  tLe  chimney  to  the  opposite  side  of  the  iumace; 
iW  lower  part  of  the  concave  hearth,  which  is  in  the  middle  of  this  cavity,  ia 
19  inches  below  this  line,  the  roof  of  tlie  furnace  being  17  inches  above  the 
wof  line ;  the  rest  of  the  hearth  is  conformably  concave.  The  furnace  on  one 
•idlbaat^  'ij^,  about  10  inches  square,  nt  equal  distances  from  each 

an  .  \riUi  iron  doors,  which  can  be  removed  as  occasion  may 

ij^Mu  ■.  iiiose  apertures,  which  are  for  the  ])urpose  of  raking  and 
liiimf  the  ore,  &c.,  and  cuiisequentjy  upon  a  level  u-.tb  the  horizontal  Hue 
Mn  aOuded  to,  there  ore  two  others  of  smaller  dimenMons,  one  of  ihcm  for 
tktdacharge  of  the  fluid  nielal,  and  the  other  fur  tlie  scoria*.  The  ore  ia  intro- 
dssedai  the  roof  of  the  furnace  through  a  hollow  slia]>ed  vessel. 

7\e  ores  uf  lead^  like  those  of  most  other  metals,  (ire  combined  witli  various 
kiadi  of  earthy  matter,  which  require  them  to  be  pulverized  before  they  undergo 
tWoselting  process.  The  pounding  is  sometimes  performed  by  hammers,  but 
vuslW  by  a  stamping  mill,  or  by  rollers.  When  thus  reduced,  the  heavy 
oetallic  matter  is  sepamted  from  the  lighter  eartliy  matter  by  washing.  'Vhe 
onaaoa  oiode  of  effecting  this  is  to  put  the  powdered  metal  into  a  riddle  or 
MfT,  unmcTsed  in  a  large  tub  of  wrUt,  wherein  it  is  agitated  by  a  movement 
(katviabea  away  the  small  particles  llirough  the  sieve,  and  ejects  the  lighter 
farina  of  the  matter  over  the  sides  of  the  sieve;  while  the  metallic  portion,  from 
>t>  ^vcific  gnivit\-,  is  less  disturbcil,  and  is  collected  at  the  bottom  of  the  sieve. 
^«ie  improvLil  apparatus  for  this  purpose  was  patented  by  Mr.  Harsleben,  iti 
1127,  the  description  of  which  will  be  found  under  the  article  Minino.  In 
•  me  nl«bliahmentj  in  this  country,  and  very  generally  abroad,  the  ores  arc 
*s«bfd  upon  inclined  tables,  which  ore  shook  ny  machinery,  wliikt  water  is 
ttsis  to  flow  over  them  to  separate  the  metallic  from  the  less  ponderous  matter; 
«Udi  apparattu  is  also  described  under  the  article  Miniko,  ai  it  is  equally 
if^fiflafale  to  other  ores  as  to  the  ore  of  lead. 

*■  -nient  in  the  furnaces  fur  snieltiiig  lead  ores  was  patented  by  Mr. 

J  -f  Ashover,  Derbyshire,  the  main  object  of  which  was  to  obviate 

I—  M.ju.M-ui  flfecls  upt»n  animal  and  vegetable  life  within  the  range  of  the 
ladalUc  vapours  emanating  from  furnaces  of  the  usual  construction.  But  in 
addilivn  to  this  important  dciideratum,  there  results  from  the  adoption  of  this 
Aprovcd  arrangvinenC  a  cuu«idcraUe  profit,  which  arises  fVom  the  product 
4caifLed  by  the  condensation  of  those  volatile  and  deleterious  substances  that 
snonafly  allowed  to  mix  with  the  atmosphere.  In  the  specification  which  is 
Mart  0%  the  patmt«e  sutes, — **  By  the  employment  of  this  improved  appa- 
iktKs.  Boelttng  and  caJcining  furnaces  are  divested  of  their  pernicious  etlecta, 
sod  socb  works  may  in  future  be  erected  in  any  convenient  situation,  either 
*mt  to  dwelling-houses,  or  by  the  side  of  public  roads  or  on  the  banks  of 
■ari^Ue  rivers  or  canals ;  and  thus,  in  many  cases,  nroduce  a  very  great 
ty  ia  the  expense  of  carriage.  The  saving  etfecua  by  this  apparatus  in 
a  quantity  of  valuable  matter,  which  would  otherwise,  as  heretofore. 
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escape,  to  the  injury  of  the  neigh hourhonti,  woulj  nf  Itself  amount  in  on* 
where  four  fiimacei  arc  cmploywl  (as  described  in  the  pUn)  lo  a  iuin  e^l 
the  entire  co»t  of  the  improved  apparatus ;  that  is,  the  upper  part  of  the  ^ 
with  its  roof,  cap,  vane,  ihutler,  und  appcndogei"  which  wa  uioll  liett, 
to  describe. 


f^,  1,  in  the  preceding  engraving,  repreaenta  a  rertical  section  of  i 
and  capacious  tower,  placed  in  the  centre  of  four  snielting  furnacei 
receix'iiig,  by  distinct  flues,  the  smoke  und  vapour  from  cuch  of  them, 
drawing  being  a  cfntral  section,  but  two  of  the  fumncos  are  brought  iota 
vhich  are  marked  a  a,  tbcir  Hues  b  h  opening  inio  sen.irntc  cliininevA  ec 
t*>wer,  which  they  ascend  for  twenty  or  more  fcetj  tiien,  by  lateral  paaM 
ddd,  they  respectively  enter  the  ccutrnl  ahoA  re;   here  tba  Tapotln 
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titti  •  |wkVi>rAU  flkccnditijf  eiirrvnl  nf  cold  air,  and  arv  llkewlie 
'  V  striking' against  a  dome  or  cap  of  iron  ^ 
.  of  (lie  ci'iiiral  Bhaft  e.     The   uccnding 
^Mur«  ;  -ini  -r:u  jh:->;  ;i]jon  ari»,  (uT  tiiB  iiioat  pftTt,  immediately 

^Bbdac-:  iiit'tiliic  }iurtii:te«  nre  prrcipiUI«d  upon  a  tluor  y»  called  the 

^^^  ^>  n   nf   liii<   MfKir,   and    iht*  cit[i  ^   srf*  givrn   in  a  tcfutrato 

^Bn  (U  '  rt  ti;uiA\t:r«o  lixrizuntnl  section  of  the  tower  just  abovo 

^■op:  ;av)uita^r  ri-^uhiri;^'^  f'rotri  tlit^  nrmn^ment  con?i»t«  in  the 

^BbI  producvd  in  ihr  ftmtucct  helo^r,  nlierc  It  it  found  that  the  carbooac^out 
^Httit  U  mcrrc  cnmplpf.Hy  c«n>niini'H  thmi  by  iho  former  dispnsilion  of  things; 
^B|t  pc-  ■  particle*  that  do  nut  fiitl  upon  the  lo'.I^'i>  Ili»ur  are 

^^Bc^H'-i  "  of  the  central  iihaft.     Tlic  cap/  li  suspended  by  a 

^^■rJol  rj^  A,  utiK'li  Is  :uuuv»:itni  to  a  (raiisver«!  beam  by  meHUs  of  a  sort  of 
^iBni^tftm  i,  (iirtMi;4;h  wliici:  t.lie  up[)er  extremity  ofthe  rod  ia  »creved,  and  by 
^Btfemiitc  a(  A  uut  upon  tlii>  (•crew  the  height  of  the  cap  above  the  throat  uf 
^Bb wtruihaft  u  TTiTLiUiett.  Tlie  CHp  is  Kteadied  in  Its  movemenls  nnd  pre- 
^P«f»Jm ■'     M   by  *tvtnil  npriuht  ban*  pissing  through  it,   two  of  which 

■  mhr.'\  '<';  iheie  trr  ]tr-r  torn  ted  wjtt)  holes,  tliruugh  which  keys  or 
I   Uksr  ihe  Cap  srcnrrly  in  itt  plucc.     The  lower  pari  of  tlic  cop 

■  «4aR(  :  .bed  by  u  brontl  hoop;  by  the  action  of  regulating  screws, 
H   ttilion'  p  or  down  ovrr  the  pcriphi*ry  of  the  cap,  and  the  passaae 

■  Wllu  '  .ij%  more  rexdily  A(ljufll<^a  at  pU-osure.  The  more  volatile 
p    fvtvv)  in  pass  from  under  the  dome,  and  ascend  to  the  top  of  the 

'     "oti;,  bitng  covered  uHtli  u  roof  nearly  Hat,  the  heaviest  particles  are 
>  ick,  and  fidl  condensed  also  upon  the  lodge  floor,  while  the  lightest 
^v  u£  tf«4  pTTii'  Hi*  into  the  ntmnsphere  at  the  lateral  openings  k k. 

^H»ir*0*  •  r*  L  "f  vent  holes  nil  mund  tl>iB  part  of  the  tower,  one  half 

^HjfvUrb  (dtoiic-  til  >v  i:iiiipcn  to  be  windward)  »re  always  closed  by  a  shutter  m. 
^^PkiUtcr  ffttrrnttly  uf  the  sliuCt,  upon  which  the  vane  /  is  fixed,  turits  in  a 

^Mtas|  n; t<-^  •  r,,%t  bonm  ;    aud  tlie  arms  of  the  circular  shutter  being  also 

^Hftdwd  It,  when  the  wnuj  turns  this  vane  the  shutter  ii,  conse- 

^■pNiiy,  .  .-Acr  turned  A^Miust  it. 

^FAr-3  IS  a  irftiisver^c  leition  of  the  tower  immediutely  under  the  roof,  by 

^Blllni  the  nircnUr  frame  nf  the  vhuttvr  tit  shown,  as  closing  one  half  of  the 

^^■noiRs,  or  thow  to  windward  nf  ir.   When  the  deposition  fiom  the  condensed 

^Bynrbas  b»co4n*'  r<>n«td?nibie,  it  \s  removed  fmm  tlie  lodge  floor  at  a  time 

^BvDtlir         '  9  nre  uut  at  work  ;    this  is  done  by  a  man  ascending 

^Btvnro  ,  constructed  in  the  masonry  of  the  tower,  up  to  the 

^H^fffiocr,  w'.,<r'--  !;•■  witows  down  l)ic  accuinuloled  deposition  with  a  shovel  to 

^Oi  boltftin  of  the  khuft;    from  ilience  it  is  bnrrowed  out,  and  carried  to  a 

^^■(inj  Aimace.    When  any  one  of  the  furnaces  is  not  at  work,  communication 

*lt^  the  Unrer  U  in  be  rut  o^'  by  meun^  of  a  damper,  as  those  shown  at  o  o. 

athctiratdnei  ittijiched  to  the  ij>ecihcatiun,  n  gentrrul  plan  of  a  smelling  work 

*4clmr>  irea  is  inclosed  by  a  quadrAngnlar  wall,  with  a  smelting 

&in.tr?  . ,  the  chimneys  of  which  arc  conducted  into  the  central 

Bl*  ^  of  the  quadrangle  are  occupied  by  the  other  buildings 

BH  .hlislimentit.    The  s]>aces  bctwcun  the  anglps  of  ihe  severiid 

■■»•*,  il\  Atcs,  nifty  be  conveniently  occupied  by  small  furnaces  for 

tab  It  J  iiul    purposes.      Another   improvement  of  the   putentro 

4*1111  mcncieriing:  he  directs  that  the  tapping  stidcs  of  the  contiguous  fur- 

^Bmhtamd*  ^'oppo^tc"  to  eadi  other;    by  which  is  meant  that  thev  may 

ImI  fiirc  tlir  3-'—  "'  "  >i  lii's  between  them,   in  order  that  the  Huid  ini-lnl  !roni 

AepaMcfvfli  ':riy  be  run  into  pigK,  or  conveyed  into  one  reci-iver, 

ad  Atmti'  III  ,i\  til  be  formed  into  thick  sheets,  ready  f^r  milling 

orraltbi-,  -it  of  thtf  furnacen  it  is  cun5idered  an  important 

Mrtn^fu  ^v  ill  be  ejected,  ond  the  waste  by  remeiling  the 

Itad  arva^rcL     In  tlip  prucesa  uf  snit-lliitg,  the  ore  is  Sfpread  upon  ihe  concave 

kMnh.  *f>  '.KtS  the  Same  may  act  upon  it»  and  release  the  sulphur.     When  the 

■0  .  i|i«  Irad  combiftrs  with  the  oxygen,  and  the  oxide  of  lead 

^^  jr:-s  viih  and  reduces  the  earthy  matter  to  a  liquid,  which 
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flofits  npon  the  lurfdcp  af  i\\t  metal,  nnd,  for  Oie  remainder  of  ihe 

proHrtji  il  from  tbe  actiim  of  liie  oxygen.     The  tempcraturv  of  th-' 
MOW  consideraMy  rai«ed,  to  «eimrate'ug  quickly  «■  poMible  Oip  le 
liquid  Bcnrin;   after  which  a  consiHerable  portion  of  ihe  scoria  i*    tipj* 
le»ving  onlv  80  much  hfliiml  hb  is  nccewAry  to  protect  ihe  rartal  fr 
action  of  tKe  oxygfn.     The  firt-  is  now  alackcncd*  and  a  qun-'  *■   ■ '"  *!J 
refuse  pil-coal  thrown  into  the  furnace,  which  serves  to  dinii:  i 
to  concrete  the  melli'd  scoriu,   wliich  effect  ia  promotpd  b\    i 
|>owdered  lime ;  the  ncoria  thus  con«toltdnted  is  broken  into  jiiecea  with 
and  thriiet  to  the  o]ipi»ite  side  of  the  furnace,  where  il  ia  taken 
anerturea  already  mentioned.     The  lead  is  now  tapped  in  a  mnnner 
that  described  in  tlie  inanufactiire  of  iron,  and  ollnwcd  to  run  into  a 
iron  pan,  whence  it  is  ladled  into  moulds  to  ca>t  it  into  pig;*.     When 
iihoiind  with  blend,  or  black-jack,  or  with  the  sulphate  of  iron,  fluHte  ofl 
lidded  as  a  flux.     The  ncorin  last  mentioned  contain:i  a  puition  of  lead. 
that  which  is  in  the  state  of  oxide  ;  it  ia  therefore  exi>oscd  to  tlie^heat  i?f  i 
fnrnace,  being  a  species  of   blast  furnace,  and  called   n  f\      '       "' 
fuses  the  scoria  and  causes  the  metal  to  penetrate  through    ■ 

cavity,  where  it  ia  protcoled  from  the  agency  of  the  blast,  nn*!   "i. 

is  taken  and  coat  into  pigs.    All  lead  ores  contain  some  portiun  ofiiilrerfj 
i»wxtracted  when  it  is  in  Hutficient  ouantity  to  afl'unl  a  ric< n 
operation;    the  method  adopted  in  trance  is  very  simple  ai 
H  thus  described  in  Reet's  Ctfchptrtiia  : — "  A  shallow  vessel,  ■ 
with  prepared  fern-nsltPK,  well  rammed  down,  nnd  a  concarity  cut  nul 
reception  of  tlic  lead,  with  on  opening  on  one  side  for  the  mouth  of  the ' 
through  which  the  air   is  forcibly  driven   during  the  procews.     The 
smelters  cover  the  surface  of  the  u%hes  with  htiy,  and  arrange  s^mi 
the  pieces  of  lend  upon  it ;    when  the  fire  is  lighted,  and  the  leati  is  in  tt' 
of  fusion  from  the  reverhcrnttun  of  the  Baine,  tlic  blast  fVoni  the  bellowi  n  tni 
to  play  forcibly  on  the  surface,  and,  in  a  fehurt  time,  a  cnisl  "f"  ■  ""  ■ 
lend  or  Hthiu-gc  is  formed,  and  driven  to  the  side  of  the  cup- 
mouth  of  the  bellows,  where  a  ^ha]Iow  side  or  aperture  is  in..  .     >   . 
over;  another  crust  of  litharge  i6  fonned,  and  driven  ofl!.     The  operaiti 
tinncs  about  forty  hours,  when  the  complete  separation  of  the  lead  is  ii 
by  a  brilliant  lustre  on  the  convex  surface  of  the  melted  mass  in  the 
which  is  occasioned  by  the  removal  of  the  la^t  crust  of  litharge  lliat  cove 
the  silver.     The  French  introduce  water  through  a  tube  into  the  cupel  to 
the   silver  rapidly   and   prevent   its    spirting  out,  which   it  does  when 
rcfrieeration   la  gradual,  owing,  probably,   to  its  tendency  to  crjiitalU^" 
England    the  silver   is   left   to   cool   in  the  cupel,   and  some  mcom 
is  caused    hy   the   spirting,  which  might  he  avoided  by  the  former 
The  silver  thus  extracted  is  not  sufficiently  pure  ;  it  is  again  refined  in  a  r«ci 
beratory  furnace,  being  placed  in  a  cupel,  lined  with  bone  nshcs,  and 
to  greater  heat;  the  lead,  which  has  escimcd  oxydution  by  the  first  fv 
converted  into  litharge  and  absorbed  by  the  ashes  of  the  cupel      The 
tions  of  litharge  in  tlie  first  process  are  again  refmed  for  *ilver,   of  whi^ 
contains  a  part  which  wn»  driven  off  with  il.     The  litharge  is  conrerte^ 
lead  again,  hy  heating  it  with  charcoal:  part  is  sometimes  sold  for  pigl 
converted  into  red-lead.     The  loss  of  lead  by  this  process  ditter*  eonsl 
according  to  the  quality  of  the  lead.     The  litharge  commonly  ohtail 
three  tons  of  lead  nmonntA  to  fifty  eight  hundred  weight;  but  when  It 
reduced  to  a  metallic  state,  it  seldom  contains  more  thnn  hf 

weight  of  lead,  llie  loss  on  tliree  totts  being  eight  hundred  W' 
are  said  to  extract  the  silver  from  Ihe  sbme  quantity  of  lead  wuu  imjij  tl 
of  six  hundredweight.'* — See  Spparatio»i, 

Sheft  Lead. — There  are  two  distinct  kinds  of  sheet  lead,  '■"-»   =""1  '"■H"'! 
rolled.     The  first-mentioned  is  the  original  kind,  and  aa  it  \y 
ftrsl    describe   it   as    usutilly  practised   by  the    plumhtrs. 
ciaiddron  is  built  over  a  fumaro,  enclos<'d  in  aolid  maflonrv>  at  one  end  ol 
CM* ting-shop,  and  near  lo  the  mould  or  casting- table.     Tltis  lahlv  is  gi 
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Itlogram,  about  sbc  red  wide,  and  twenty*  fert  long,  wb* 
V'ood,  and  bound  togcthfr  at  tho  corneni  and  other  parf« 
vf  lh»  tabid  IS  BiirrounHcd  by  ft  rftiscd  hord«  alMmf  thr***! 
Art        '  '      '  ;    tlie  iegi  iiiiJ  f- 

kiljr  joint''  yielding  nr  trrn 

[of  (V     ■  'iiid  very  even.  aiKi  tmr.  ih  (-(nriid  i>\  a 

and   cvt-n ;    at  tlie  end  of  the  tnlile, 
.^^d   is  melted,  ta  adapted  a  box,  equal  in 
of  '  '!  the  bottoni  of  the  box  is  a  long  horizunta) 

tbf  ;r  <inl  uniformly  over  the  hroadth  of  the  table  ; 

Dpon  roileni,  which  run  on  the  rim  of  the  table  a«  a  rsil- 
mnTion   bj-  A  ropt'  and  pulley.     When  the  metal  hi  th* 
I  to  retain  its  fluidity  throughout  the  itpreuding  of 
tity  of  it  i*  ladled  into  the  casting-hox,    and  the 
nirann  of  a  perforated  acummer.     As  soon  as  the 
faed  '  upt>n  the  table,  a  man  levels  the  surface  with  a 

I  t«kr«  on  ine  irapuritii7.s  alao,  before  it  coola;  as  soon  as  it  haa 
I  ar«  taken  off  in  a  straight  line,  and  when   mfiiciently  cool  it  m 

'- '     i   away  to  make  room  and  prepare  far  the  ftucceedin^j 

luctcd  in  a  similar  way. 

rii  ihe  foregoing  is  practised  in  acme  places.     Instead 

<ver  an   horizontal  turfuco,    the  table  is  a  little 

;  .it  the  npper  end  of  the  table  next  to  the  cauldron 

ito  |K7ur  out  the  fluid  vnich  flows  to  the  other  end,  during  which 

^orkmoQ  le^xls  the  surface  with  n  striker  or  straight  edge,  which 

Ian  to  •  uniform  lliickness.     Cast  sheet-lead,  made  by  these  pro- 

MQ  noaaeto  that  very  uniform  thickness,  nor  that  smootlniesi  of 

inilled-lcad,  or  such  as  has  been  laminated  between 

't(?d  by  a  steam  engine  or  other  suitable  prime 

Li    i'\  v^ inch  this  IK  done  on  tlie  large  scale  is  as  follows: — 

of  melting  (cit  ur  more  tons  of  metal  at  a  time,  is  substan- 

1  common  iumacc;  when  the  lead  is  at  that  temperatur* 

Iting  point,  which  will  prevent  its  congelation  before  it  hai  flowed 

part  of  the  mould,  the  vessel  is  tapped  by  the  pulling  out  of  a 

tg  ta  attached  to  a  bent  extremity  of  a  lever  of  the  first  class,  the 

^hich  is  loaded  with  a  weighty  that  acts  as  a  compressing  force  to 

in  the  tapping  hole ;  a  roM  attached  to  the  end  of  the  loaded 

vcr,  and  passing  over  a  pullcy'f  being  pulled  by  a  workman,  the 


le  auprnr 
tba  W 


'iwn  :  and  upon  the  workman  letting  go  the  rope, 
ces  the  plug  into  the  hole  again.  (Owing  to  the 
"ition  of  the  metal  in  the  cauldron  above  the 
ith  considerable  force  around  tlie  plug  at  the 
-m  ■  ilie  mpping-hole,  which  renders  it  dangerous 
'u>  distance  of  a  few  yards  ;  and 'as  this  dangeroua 
.^,  ,.  -  -.  ..^d,  we  wonder  that  it  is  not  done  ;  such  as  apply- 
to  tlie  tapping-hole,  or  the  plug,  and  making  the  plug,  as  a 
1,  inttcod  of  conic&l.)  The  metal  is  discharged  into  a  retf 
on  pan,  laid  perfictly  level,  and  capable  of  nolding  a  plate 
and  a  Imlf  liiick,  and  weighing  about  five  tons  ;  when 
or  mould  is  honked  at  the  comers  to  chains,  in  the 
and  by  the  assistance  of  a  large  jib  extending  over  it, 
I  d  from  its  seat  and  swung  round  upon  a  table  upon 
oils.  On  this  table,  tlie  plate  is  now  divided  into 
ithtfta  and  dimensions  of  tliese  depend- 
:-« to  be  niJidc  from  them.    The  division 

u  uu-:iii«  ;  one  man,  holding  an  ash-rod, 

!  it  to  the  chnlk  divinion  line  scribed  on  the 

I  -:ni  I  i.r-lifliM  -iianuner,  made  of  a  great  lump 

<iri>u>lv,  and  gives  ihechiitol 

A  :.  .       I  .    r  plate  of  lead  at  each  blow. 
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The  UminAtine  rollers  are  cast-iron  cylinders,  usually  about  aghttea 
in  diameUfp  ana  about  six  fept  long,  turned  and  ground  to  a  very  t7w| 
smooth  surface;  tlie  lower  roller  turns  In  fiied  beanngi,   but  live 
adjuitable  bearings,  which  are  acted  upon  by  screws  for  regulnttng  lltedut 
between  the  rollers.     The  power  ii  communicated  to  the  lower  roller  llii 
the  medium  of  a  rerersiiig  motioni  which  causes  the  rollers  to  change 
tions  of  their  respective  rotations,  according  as  the  sbevt  of  lead 
one  side  or  the  otlier  of  them ;  on  either  of  which  it  is  supported  upon 
of  table,  from  twenty  to  thirty  feet  long,  the  surfaces  of  wtiich  are  coii 
A  series  of  voodeu  bearing  rollers.     The  plate  of  lead  being  introduced 
the  cylinders,  is  griped  by  them,  and  forced  tlmnigh  by  their  revuluLJoa ; 

Elate  is  thus  extended  by  a  reduction  of  its  thickness,  and  is  receiviiJ  itpon 
e-aiing  rollers  on  the  surface  of  the  table;  llie  workmen  on  each  sidaef 
machine  now  give  the  regulating  screws  a  turn,  bv  which  the  buaii 
roUen  are  brought  nearer  together ;  then  the  motion  o^  these  rollers  U  re« 
and  the  eheet  of  lead  traverses  hack  through  them  lo  the  opposite:  fciilr. 
it  is  received  on  the  bearing  rollers  of  that  table,  considcrubly  f^t' nn 
rollers  are  again  adjusted  nearer  together,  and  the  motion  of  ' 
reversed  for  the  next  rolling  through  ;  the  operation  being  thus  i  ^ 
the  plate  is  brought  to  the  requirca  thickness.  When  this  is  done, 
edges  are  cut  ofi'  to  a  straight  line,  and  the  sheet  rolled  up  off  the 
truck  adapted  to  the  work,  and  wheeled  away.  \VhiUt  this  i*  being 
another  plate  of  lead  is  passing  through  the  laminating  rollers  ;  and 
the  plates  6f  lead  divided  from  the  great  cast-plate  before- men  tinned 
laminated  in  the  manner  of  the  first  described,  the  casting  departzuc 
establishment  is  engaged  in  preparing  to  cost,  or  in  casting  another  cr 
which  is  subsequently  dividoi  and  placed  in  readiness  for  the  contmi 
the  laminating  operation. 

The  very  thin  sheet-lead,  with  which  the  tea-chests  irom  China  are  Udi 
made,  according  to  common  report,  in  the  following  manner : — A  man  sits  of 
a  floor  with  a  large  flat  stone  oeforc  him,  and  another  movable  on«>'  st  Itisi 
on  a  stand  ;  |his  fellow-workman  stands  beside  him  with  a  vessel  full  of  roc 
lead,  and  having  poured  out  a  certain  quantity  on  the  large  flat  stone  upoo 
floor,  the  other  immediately  lifts  the  movable  stone,  and  dashing  it  on 
fluid  lead,  presses  it  out  into  a  flat  and  very  thin  plate;  the  sU^ne  and  1 
are  then  quickly  removed,  and  the  operation  renewed,  which  is  repeated 
quick  succession.  The  rough  edges  are  afterwards  cut  off)  and  tat 
soldered  together  for  use. 

y/ifl  7iiMinjr  of  Sheet-Lead  may  be  effected  in  two  ways,     ^''i^  ptaos 
sheet  of  lead  upon  a  hot  stove,  until  it  acquires  suflicient  beat  to  keep  mi 
tin  poured  upon  it  in  a  fluid  state;  then  throw  a  little  powdered  rc«in  over 
sheet,  and  when  it  has  melted,  with  a  greasy  rag  rub  the  tin  and  resin  ors : 
sheet  of  lead  until  it  is  completely  covered  with  the  tin  ;  after  which,  wipe  oft 
superfluous  matter.     Secondiy,  the  tin  iu  the  cold  state,  and  m  small  quautit 
at  a  time,  may  be  laid  on  the  plate  of  lead,  carefully  heated  sufficiently  to  f^ 
the  tin,  (but  not  more  so,)  and  by^he  help  of  resin  and  similar  manipulalic 
the  first-mentioned  plan,  the  lead  may  be  perfectly  coated. 

Lead  Pipe. — TTie  next  article  of  importance  in  the  lead  manufacture  is 
or  tubing.  There  have  been  various  modes  of  producing  it  :  the  orij 
mode,  from  some  specimens  of  very  old  pipe  that  we  have  seen,  sppears ' 
been  the  wrapping  of  a  strip  of  sheet  lead,  witli  parallel  sides,  round^i 
so  as  to  make  their  edges  meet,  and  then  unite  them  with  solder, 
mens  alluded  to  present  phenomena  worthy  of  notice  in  this  place:  th« 
was  full  of  holes,  and  was  corroded  more  or  less  in  every  part,  except  *• 
seam,  which  the  solder  had  entirely  protected ;  and  the  solder  itself  wa*] 
sound  and  perfect  as  when  it  first  left  the  plumber's  hands. 

Another  mode  of  making  lead-pipe,  which  probnbly  nicceeded 
and  is  still  practised  by  some  plumbers,  is  the  following:— A -- 
provided,  which  is  divided  into  halves,  and  forms,  when  put 
cylmder  of  the  extenial  diameter  of  the  extended  pipe  ;    in 
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I  rod  cr  cflrd,  cxtfiKltng  from  the  top  to  ihe  bottom,  and  1«av1ng  all 
mcr  bctw»vu  it  aiid  Uie  cylinder  of  the  intended  ihickncM  of  the  pipe. 
I  m  po«trv>d  in  at  a  fpoot,  fnnned  by  two  correi ponding  notches  cut  in 
£  of  th*  tnoiild«  «nd  a  fimilar  hole  is  made  At  anoltier  place  fur  tbo 
■  air.  The  mould  («  fnatened  down  upon  a  bench,  upon  trltich,  nt  ona 
1  In  ^  »;,..  wj.^  it,  centre,  ia  a  rack  moved  with  toothed  wheels  and 
I  ^  l>«  u  cast,  a  hook  nt  the  end  of  the  rack  is  put  into  an 

Be  eixi:  -_    ron  core,  which,  by  the  action  of  cog-wheels  and  pinions, 

A  no  £ar  out  that  about  two  inches  of  it  only  remain  in  the  end  of  tha 
a;  tke  two  IuItm  of  the  mould,  which  fasten  together  by  wedges  or  §crewi. 
I  B*w  weparalc^  from  the  pipes,  and  are  fastened  upon  the  iron  core,  and  tba 
•  isdbes  of  lea^-pipe  attached  to  it.  Melted  lead  is  now  again  poured  into 
r  naald,  when  the  fluid  lead  unites  with  the  end  of  the  first  piece  of  pipe  j 
A  tias  uiixvu  teing  contiuucd.  pipe  of  any  required  length  may  be  roaac. 
Athm  ncihMl,  which  was  patented  in  1790  by  the  gri^at  iron  master,  John 
wrtfiina»  cottiiits  in  casting  a  ver)'  thick  pipe  in  a  mould,  having  a  cylindrical 
■  af  sW  ••me  diameter  as  the  intended  pipe,  and  then  inserting  a  polished 
up  the  bore  of  the  pipe,  in  which  it  ia  to  be  successively  pasMd 

as  »rri«'«  nf  rnnnd  gfooves,  prcciscly  ID  the  same  manner  at  has  been 
I  ■)  icie  Inott,  fur  making  round  bars.     Every  time  that  the 

,  the  lead  is  i:ompre»rd  upon  the  mandril,  conKequcntly 
b  Ua  tiuckncsa,  but  extended  in  length,  while  the  internal  bore  remaina 
axecpi  the  improvement  it  derives  from  condensation  of  the  metal 
dtt  poluhcd  mandril. 
A  faaik  methcd  i*  mentioned  in  Mr. Wilkinson's  specification,  which,  since  tha 
ftntMB  of  the  patent,  hajt  been,  and  is  still  practised  with  unimportant  varia- 
■s  WaO  the  considerable  manufacturers  of  lead  pipe :  it  consist*  as  fbllowt: — 
'0J  ttiefc  abort  pieces  of  pipe  are  cast,  similar  to  those  described  in  the  pre* 
MW  aicCbod ;  the  exteniuJ  diameter  may  be  two  or  three  times  that  of  the 
■aaedptpea,  but  the  internal  the  same,     The  central  hole  for  the  mandril  of 
dots  not  extend  the  entire  length  of  the  pipe,  but  terminates  with  a 
mailer  holt!  nt  ihe  extremity;  a  stop  to  the  tnblet  is  thus  formed,  which 
*9mfhyril  •  edine  operation,  which  is  that  of  drawing  the  lead  pipe 

B  h'  ■     .  ■  v  in  the  same  manner  as  wire  is  drawn.     7*he  iriUet  or 

maodrii  is  of  somewhat  greater  length  than  the  pipe  intended  to  be 
^   '  hv  it,  which  is  commonly  from  nine  to  twelve  leet.     Through  the 
cast'Iead  pipe  is  then  passed  a  screw,  which  ia  screwed  into 
that  abuts  against  the  shoulder;  and  it  is  by  this  con- 
I'le  lead  pipe  is  drawn  successively  through  a  seriea 
Mp<nte  having  a  different  sized  hole,   and  which  are  suc- 

rlf  drp<i';:i'-i  111   ■iiHui  recesses  made  in  very  firm  bearings,  and  are  ex- 
fce  sroallri   aflt-r  the  pij>e  has  passed  through  the   larger  one.     The 
^w  i^t^.'},  t.n  i.Ki.-h  the  operation  is  conducted  is  usually  about  30 
^'  with  a  strong  endless  hitch-chain  passing  around 

e*^  ihe  bench,  to  one  of  which  the  power  ia  communi- 

Th*  ■cm*  fa«tvaed  to  the  end  of  the  tnblet  pajisei  through  the  draw- 
Ih*-!!  »*r*ir(rd  by  a  hook  and  eye,  or  other  fastening,  to  the  endJeu 
m  then  thrown  into  gear  by  the  ordinary  means,  the 

•He  steel  hole,  by  which  its  dimensions  are  reduced, 
The  motion  of  the  chain  is  now  reversed,  either  bv 
kch  tile  power,  or  the  chain  is  thrown  out  of  gear  wita 
'.iin  can  tiiunJIy  be  drawn  back  by  hand,  and  the  draw 
I.   by  itimwiiig  into  gear  again,  Ine  work  is  renewed, 
"^'''<'d  to  the  required  dimensions ;  a  small  piece  of 
t  n(r  it  is  fini.<ihed. 
1  rnt/inn  1,  nd  pipe  of  auv  length  by  a  continuoua 
.(>,  and  patented  by  him  in  1822,  which 
^jUcc.     a  rectangular  cast-iron  vetiel, 
>  piuccd  over  a  suitable  furnace,  to  melt  and  preserve  it 
>^h  this  vessel,  in  a  horizontal  direction,  was  paaacd  a 
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»«ry  itout  cut-iron  cyliuJer,  cacli  end  of  wliich  csme  lo  the  oiitiide  of 
vesul,  at  a  ihort  distance  from  whicl)  tlipy  vera  each  connected  lu  a  ini^ 
reMrvoir  of  water  to  keep  them  cool.  A  hole  about  half  an  inch  in  cliamettf 
viBM  made  in  the  upper  side  of  the  cylinder  through  which  the  Utt«r  w» 
charged  with  the  fluici  metal,  end  the  hole  was  then  stopped  by  a  plug  Mrewcd 
down  from  above.  The  intcmnl  diameter  of  this  cylinder  waa  about  six  incbcs, 
and  throughout  its  length  of  two  feet  its  surface  was  cut  into  a  screw  tbmd; 
and  into  this  a  solid  screw  plunger  worked  from  ouc  extremity,  wluch  by  il> 
revolution  gradually  forced  the  metallic  fluid  tlirough  a  mould  and  core  6x«! 
al  the  end,  where  the  pipe  was  constaiUly  drawn  uH*  as  it  aolidiiiid  (byihf 
cooling  influence  of  one  of  the  before-meniioiied  resen'oira  of  water)  on  to  a 
drum,  luaded  with  a  weight  upon  its  axis,  which  caused  the  drum  to  tuinnxlad 
with  just  Bunicicnt  force  to  wind  the  pipe  upon  it  as  it  was  formed. 

A  difierent  method  of  casting  lead  pipe  continuously,  has  lately  been  patented 
jn  the  United  States  of  America  by  a  Mr.  Titus,  which  is  thus  described  in 
the  Franklin  Journal^  with  reference  to  the  subjoined  cut,  which  repTMMU  » 
vertical  section  of  the  essentinl  parts  of 
the  apparatus.     A  A  is  a  hollow  cylin- 
der of  metal,  bored  out,  so  that  its 
inner  diameter  shall  he  equal  to  that 
of  the  pipes  intended  to  be  cast.     Iti 
length,  for  a  pipe  of  1^  inch  may  be 
about  8  inches.     It  has  a  flanch  fia  at 
its   lower  end.      This  tube  gives  the 
form  to  (he  outside  of  the  tube  to  be 
cast     B  is  a  plug  or  core,  adapted  to 
the  inside  of  the  pipe,   and  made  of 
iron  or  other  suitaole  metal;  it  must 
be  perfectly  smooth  and  slightly  taper- 
ing, being  smallest  at  top.     It  has  a 
flanch  hb  adapted  to  the  flanch  aa; 
this  flanch  is  perforated  with  a  number 
of  holes,  to  allow  the  fluid  metal  to  paxs 
up  into  the  mould.     C  C  is  a  basin  to 
contain  water  standing  up  to  the  dotted 
line//     D  D  is  a  tube  by  which  the 
melted  metal  is  to  be  conveyed  fiom 
the  melting-pot  F  into  the  mould.     A 
stop-cock   regulates   the    flow   of    the 
metal.      The   tube  D  D   is   tumished 
with  a  flanch  r,  by  which  it  is  con- 
nected with  the  mould.     The  melting- 
pot  may  be  placed  so  high  up,  that  the 
pressure  of  the  melted  metal  will  be  suflicient  to  force  the  pipe  from  the  mou]( 
with  a  regular  mption,  as  it  is  cooled  by  the  water;  this  furce  being  reguli 
by  the  quantity   admitted  by  the  stop-cock.     The  pipe   D  D  must  descend 
through  a  flue  kept  suflicientfy  heated  to  keep  the  lead  in  a  fluid  slate, 
heat  must  also  be  applied  at  its  junction  with  the  mould.     Instead  of  elcvatiDg 
the  melling-pot,  an  arrangement  may  be  made  for  making  a  mechanical  pnn- 
sure  upon  the  suHace  of  the  lead,  and  thus  to  produce  the  same  etfect. 
pipe,  as  it  is  forced  off.  may  be  received  upon  a  reel  or  drum  placed  above 
mould.     Under  proper  modificationB,  whicn  experience  alone  must  suggest,  th«] 
principle  described  in  tliis  and  Mr.  Hague's  process  may  be  adTontageousl] 
applied  to  the  accomplishment  uf  the  object  proposed. 

In  the  application  of  lead  pipes  aa  conduits  for  beer,  wine,  vinegar,  and  othi 
acid  liquors,  serious  objections  have  been  made  by  many  scientific  writers,  on  thi 
ground  that  poisonous  solutions  of  the  metal  are  thereby  fonned.  llie  edit 
of  Tht  Chnnttt,  ohnerveK  iu  Vol.  1.  p.  227,  that  "  wherever  water  kept 
leaden  vessels  is  allowed  to  come  into  contact  with  air,  the  lead  becomi 
oiydoted;  lud  thongh  the  water  bus  no  direct  action  oD^tha  lead  itselJ^  U 
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|dd« ;  it  diuolves  a  [fbrtioh  of  it,  and  becomei  poi»oiiou4 ;"  and  Mr.  S. 
Author  of  sereral  phsrmoceutical  worka,  says  in  his  Operative  ChemUi^ 
the  use  of  lead  for  cisterns,  or  even  pipes,  ought  to  be  discontinued." 
!  Warner  informs  us,  that  soon  after  the  introduction  of  the  convenient 
apparatus  employed  by  publicans,  called  beer  engines,  it  was  found 
portion  of  the  beer  which  filled  the  Uaden  conducting  pipes  from  the 
Be  Cellar,  and  had  remained  therein  during  the  night,  or  for  several 
g  the  day,  had  obtained  aflat,  bad  taste,  and  was  highly  duletcriou^ 
e  lead  it  had  dissolved  during  that  time.     This  alarming  discovery 
Ued  the  abandonment  of  beer  engines.     Attempts  were  made  t(/suk- 
Cj  made  of  other  metals  or  alloys,  hut  without  success  ;  for  leaden 
continue  to  be  used,  but  with  the  necessary  precaution  on  the  part  of 
ftn,  or  other  vendor,  to  draw  off  and  watte  the  beer  contained  in  tito 
tonting  to  several  pints  or  quarts  every  morning  ;  and  this  precaution 
resorted  to  during  the  day. 
te  the  disadvantages  attending  the  use  of  lead  pipes,  the  skill  and 
•f  many  ingenious  men  have  been  exercised.     The  first,  we  believe, 
.  John  and  George  Alderson,  who  contrived  to  put  an  interior  cue 
d  pipe;  but  they  did  not  succeed  in  making  a  firm  junction  between 
centric  pipes.     Alilerson's  method  was,  however,  improved  upon  by 
bbs,  of  Birmingham,  who  took  out  a  patent  in  December  1820,  for 
which  is  entitled  a  "  new  mode  of  tmitiiig  together  or  plating  tin 
The  patent  includes  the  tinning  or  plating  of  ingots  and  sheets  of 
e»  that  of  pipes;    the  process  with  respect  to  the   latter  is  thus 
the  specification  : — "  First,  in  order  to  unite  tin  with  lead-pipes,  or 
er,  or  plate  them  with  tin,  I  take  the  pipe  hot  from  the  mould  in 
been  cast,  and  lay  it  horizontally  upon  a  bed  of  hurds.   ri^  or 
has  been  pre^'iouaiy  prepared  or  impregnated  with  turpentine,  or 
knis  substance,  a  small  quantity  of  melted  tin  having  been  also  pre- 
I  on  the  said  bed  of  hurds,  ragB,  or  tow.  prepared  or  impregnated  aj 
irkh  turpentine,  or  other  resinous  material,  until  the  surface  of  the 
bpletely  tinned.     I  then  attach  to  the  end  of  a  rod  or  wire  a  bunch 
rags,  or  tow,  prepared  or  impregnated  as  aforesaid  with  turpentine. 
Dee  it  within  the  pipe,  together  with  a  little  melted  tin,  and  work  the 
and  down,  in  manner  of  the  piston  of  a  pump,  until  the  inside  is 
L.     X  then  place  or  fix  the  pipe  in  a  larger  pair  of  moulds,  so  as  to 
ney  also  between  the  pipe  and  the  mould;  and  I  also  introduce 
all  core  into  the  centre  of  the  lead  pipe,  leaving  a  vacancy  also 
pine  and  the  core.     I  then  take  melted  tin  out  of  a  furnace,  and  with 
r  the  tin  down  the  two  vacancies  before-mentioned,  by  which  means 
et  are  perfectly  and  soundly  united,  and  the  lead  pipe  is  united  or 
inaideand  outside  with  a  thick  coating  of  tin.     In  this  state  it  is 
lor  drawing  or  rolling,  whichever  may  be  the  mo»t  convenient     It 
that  the  tin  should  be  quite  pure  to  be  united  to  lead  by  thia 
lit  may  be  alloyed  with  other  metals.     The  moulds  and  cores  1  usa 
be  ms  those  generally  employed  by  lead-pipe  makers,  excepting  that 
em  maiie  or  copper  or  brass,  instead  of  wrought  and  cast  iron.       Tin 
ich  harder  and  less  ductile  metal  than  lead,  considerable  difficulty 
'in  drawing  them  together,  so  as  to  get  tliem  sound  in  overy  part; 
Vmcks  end  flaws  being  discovered  in  the  tin,   which   would  not  so 
*"  as  the  lead  to  the  forrible  extension  tliey  underwent.     From  thia 
J  and  the  greater  rigidity  of  the  tin,  they  could  not  be  made  to 
bending  to  which  lead  pipe  is  necessarily  subjected  bvthe  plumber; 
lot  thembre  tucceaaftdly  orought  into  use.     About  the  some  period 
Verv  drawn  of  pure  tin,  and  rendered  at  a  price  lower  than  tne  tin 
could  be  afforded. 

however,  no  other  known  metal  which  possesses  the  same 
acuity  and  durability  as  lead,  it  was  still  deemed  a  most  impoitant 
to  give  a  perfect  coaling  of  tin  or  other  innoououi  metal  to  lead 
tApairing  the  fiezile  or  other  valuable  properties  of  the  Utter ;  aiul 


58 


LEAD. 


tfaU  we  ftre  ti«ppy  to  Add  haa  been  tnpplied  by  a  new  proe«M,  very  T«etBtl|j 
Mtentod  by  Mr.  John  Warner,  jun. ;  the  specificatioa  of  which  deaeribM 
Uwt  procraa  to  be  as  foUows : — A  bath  of  melted  tin  u  prepared  io  a  Teaiel 
of  ft  aoiuble  form  and  stxe.  which  may  vary  according  to  Uie  aixe  of  the 
pipe  to  be  tinned,  (nr  the  size  and  shape  of  any  other  leaden  article  to  be 
tinned.)  The  heal  of  the  bath  is  to  be  >o  regulated  thai  the  metal  thalt  coDliouc 
In  a  fused  state,  but  not  at  a  higher  temperature  than  it  neceavary  for  that  purpoKi 
lest  the  lead  when  immeraed  Bhould  be  melted  thereby  ;  the  heat  may  be  aacer* 
taiocd  by  the  use  of  a  thermometer,  or  &  pyrometer ;  likewise  by  tesltog  it  by  such 
alloyi  of  tin  and  lead  as  will  melt  at  certain  given  temperatures,  between  iha 
melting  point  of  tin  (or  such  alloy  of  tin  as  may  be  used  aa  a  sub«litute  for  the 

r  metal,)  and  that  of  lead,  irAen  placed  under  tke  mfiuence  o^ a  I'oOi  of  mtUed 
Tbia,  the  reader  will  observe,  is  a  very  nice  point,  and  can  only  be  prac- 

'ttacd  by  great  skill  and  attention  on  the  part  of  the  workmen  ;  for  although  tio 
TDelts  at  about  4'10*  and  lead  at  612^  of  Fahrenheit's  thermometer,  yet,  wfaei 
tbey  come  together«  an  alloy  is  produced  at  the  immediate  points  or  surfaces  in 
contact,  whoHe  fusibilitv  is  much  lower  than  even  that  of  tin ;  so  that  when,  by 
mismanagement,  the  lieat  is  raised  a  tew  defaces  too  high,  a  quantity  of  the 
lead  in  the  form  of  an  alloy  runs  ctf  the  pipe  into  the  bath  ;  and  if,  on  th« 
eontrar)*,  the  heat  be  suffered  to  fall  a  few  degrees  too  low,  the  tin  is  not  ruffi- 
ciently  fluid,  and  deposits  itself  upon  the  lead  in  a  thick  and  uneven  cc 
When  the  pipes  are  to  be  tinned  all  over,  the  external  surfaces  are  tprink 
with  powdered  resin,  and  the  same  material  is  blourn  up  the  pipes  so  as  to  cov 
their  internal  surfaces  with  it;  a  mixture  of  oil  and  resin  boiled  together  \ 
however,  preferred  to  the  lesiu  alone.  Tlie  said  mixture  u  to  be  spread  over 
furfaces  of  tlie  lead  pipes  by  any  convenient  means,  and  when  they  have 
ao  prepared,  they  are  to  U'  paxsed  ihrnugh,  or  immersed  in  the  bath  of  m 
tin,  which  should  be  covered  with  fat,  oil,  or  resin,  to  prevent  the  oxidation 
the  fluid  metal,  and  to  aid  in  the  tinning  But  when  the  pipes  ore  to  be  tinned 
on  one  side  only,  or  partially,  those  purts  which  are  not  id  be  tinned  ore  covered 
with  a  mixture  of  larop-bluck  and  size,  or  with  any  other  matter  that  will  pre- 
vent the  action  of  the  tin  upon  the  lead ;  and  those  parta  that  are  Lo  be  liufled 
are  to  receive  the  powdered  resin,  or  the  mixture  of  oil  and  resin,  aa  befoi* 
mentioned.  I'he  pipes  thus  prepared  are  then  to  be  passed  through,  oriminened 
m  the  bath  of  liquid  tin,  by  which  process  they  will  be  tinned  only  in  the  parts 
required.  When  the  piecci  of  pipe  to  be  tinned  are  of  a  ismal]  size  they  may 
be  easily  managed  by  hand  ;  but  when  they  are  of  considerable  weight  or 
length,  a  rope  and  pulley  is  resorted  to,  to  draw  them  through  the  bath  of 
melled  tin  :  the  form  of  tiie  bath  is  tliat  of  a  segment  of  a  cjhnder  having  two 
flat  sides;  the  chord  of  the  segment  bring  the  top  or  open  port  of  the  vessel, 
where  it  forms  a  parallelogram  of  about  six  inches  wide  and  two  foot  long. 
Tliis  form,  it  will  be  perceived,  accommodates  the  bended  form  of  the  pipes,  t* 
dip  in  at  one  end  of  the  vewiel,  and  curving  round  the  boltum,  to  come  out  at 
the  other  end  ;  the  tin  thus  flowing  in  at  one  extremity  of  the  pipe,  and  nmning 
out  at  the  other.  Thi.s  process,  as  we  have  had  occasion  to  notice,  gives  a  pes^ 
lect  coating  of  tin,  and  blls  up  any  minute  fissurea  or  holes  that  there  may  be 
411  the  pipe,  besides  enabling  the  manufiicturer  to  give  the  pipe  any  required 

I  thickness  of  coating,  by  drawing  it  any  number  of  times  through  Lhe  bath. 

iiSul  ao  extremely  mmute  quantity  of  tin  covers  the  siirfnce  efleclually,  and  by 
not  impairing  the  flexibility  of  lead,  adapts  it  lo  ever)'  purpose  to  which  botn 
lead  pipes  and  tin  pipes  are  used,  and  at  tlie  most  trifling  cost  above  thai  of 
lead. 

Srrtngth  of  Leaden  Pipe^. — Some  experiments  upon  this  important  subject 
were  made  by  Mr.  Jardine,  of  the  Water  Company  in  Edinburgh.  The  method 
of  proving  was  to  close  one  end  of  a  piece  of  pipe,  and  then  inject  water  into 
it  by  means  of  a  forcing  pump  attached  to  the  oUier  end,  the  force  or  pressm* 
being  measured  by  a  gauge  belonging  tu  the  pump.  When  the  water  trom  tli  ' 
injecting  pump  begins  to  press  rut  the  pipe,  little  or  no  alteration  isobser%'e<^ 
it  for  pome  time.  As  llie  operation  proceeds,  however,  the  pipe  gradually  swe 
throughout  its  wbvle  length,  until,  At  lost,  a  uuall  protuberance  is  obaerreU 
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kMMM  mtak  part,  which  increase!  until  the  siibstAnce  of  llie  pipe,  becoming 
tikbner  and  lliinuer,  u  at  last  rent  astmder.  In  the  first  experimeut,  Ute  pipo 
nt  of  one  and  a  half  inch  lore,  and  the  metoJ,  which  was  remarkably  soft 
cad  ductile,  wai  one*fUlh  of  an  inch  in  tliickness.  This  sustained  a  power 
f<fvira}ent  to  that  of  a  colninit  of  water  one  thousand  feet  hig^h,  eijual  to  thirty 
■imofphere*,  or  420  Ib^per  square  inch  of  internal  surface,  without  alteration; 
but  with  a  pressure  equal  to  twelve  thousand  Jcet  of  water  it  began  to  swell,  and 
vith  foarteen  thousand  feet^  ur  six  hundred  pounds  on  the  square  inch,  il 
burvt.  'When  meainred  af^er  the  experiment  it  was  found  to  hare  swelled 
nnul  of  a  diameter  of  If  inch.  The  edges  of  the  fracture  were  not  ragged, 
bm  smooth  like  a  knife.  In  a  second  experiment,  the  pipe  was  two  inches  in 
£ameter.  and  one-fiAh  of  an  inch  in  thickness.  It  sustained  a  pressure  equal 
to  ihtt  of  a  column  of  wuter  eight  hundred  ft>et  high,  with  hardly  any  swelling, 
bat  with  one  thousand  feet  it  biir>t ;  the  fracture  in  this  was  not  so  fine  as  in 
tba  farmer  instance,  the  metal  being  much  less  ductile. 

RtiLtadund  LUharge. — We  have  described,  at  page  52,  the  method  of 

nfiuing  lead  for  obtaining  the  silver  which  it  usually  contains,  by  which  procen 

ihcrc  results  an  oxide  of  lead,  called  lithurge.     The  use  of  this  substance  for 

>uk''tt|;  oil  ond  oil  paints  dry  sooner  is  well  known;  it  remains  to  be  observed 

h  this  place,  that  it  is  tlie  material  from  which  red  load  is  made.     The  litharge 

it  put  into  pofs  and  exposed  to  the  action  of  flame  in  a  reverberator)'  furnace 

{c4  fririy-«i^lit  hours,  during  which  time  it  is  frequently  stirred ;    hence  it 

ftcq^iitt  the  ortinge-red  colour,  termed  minium,  or  red  lead.     There  are  other 

OMnei  of  obtaining  red  lead.   In  Germany  and  some  other  places,  metallic  lead 

isnloBed  on  the  hearth  of  a  cupola  furnace,  and  conEianlly  stirred  for  eight 

l««r»;  then  Ua  in  the  furnace  for  sixteen  hours  more,  stirring  only  at  intervals. 

Tlie-  nuuicot  thus  produced  is  then  ground  in  a  mill,  washed,  dried,  and  put 

ihtoeiithm  pots,  so  as  only  to  make  them  about  a  quarter  ftdl,  in  which  they 

M  exposed  to  the  action  of  flame,  cnvcl(H>ing  them  in  a  fiiniacc  for  forty- 

"^  k«ar»,  by  which  time,  the  colour  being  fully  developed,  the  pots  are  taken 

M^  md  their  contents  passed  through  sieves  to  separate  any  foreign  or  groea 

■ftUsr.    A   hundred  pounds  of  metallic  lead  thus  produces  about  a  hundred 

nd  I«n  pounds  of  n.'d  lead  ;    the  increase  arising  from   the  absorption  of 

•19TO.    The  specific  gravity  of  red  lead  ia  8.M. 

^1^  of  Lead  is  obtained  by  dissolving  the  metal  in  acetic  acid,  concen* 
tfitifig  the  solution,  and  crybtalltzing. 

Tianrr't  Patent  Yeliotr,  now  almost  entirely  disused,  may  be  obtained  by 
pconar  upon  hthargc,  one-third  of  ila  weight  of  muriatic  acid,  and,  after 
■Hsfaig  It  stand  for  twenty-four  hours,  melting  the  whitened  litharge,  by  which 
ft  Woomcs  yellow.     Goulard's  extract  is  made  by  boiling  litharge  in  vinegar. 

drcMo/f  YeUoto. — This  beautiful  colour,  which  has  superseded  the  use  of 
Ibe  feut-mcntioned  pigment,  is  obtained  by  precipitating  a  solution  of  lead  in 
iCMte  acid,  by  the  addition  of  a  solution  of  the  curoni3te  of  potash. 

Lead  is  rapidly  dissolved  by  the  nitric  acid.  Wooden  sticks,  impregnated 
■llfa  ■  sitric  solution,  made  by  dis*iol\ing  the  ciittings  of  lead  in  weak  nitric 
•dlL  hftve  bem  recommended  by  Proust,  as  a  substitute  for  port-fires,  in  di^- 
ftlj^tur  anillery.  Most  of  the  acids  atLick  lead.  The  sulphuric  docs  not 
Vntea  it  be  concentrated  and  boiling.  When  Uad  is  alloyed  with  an  equal 
JMJgfct  of  tin,  it  ceases  to  be  acted  upon  by  vinegar.  Oils  disttolve  oxide  of  lead 
■p  become  thick  and  consistent,  in  which  state'  they  are  used  as  tlie  basis  of 
^■HBia  for  water  works,  the  vehicle  for  paints,  and  rarioiis  other  purposes. 
Bjbbtir  dissolves  lead  in  the  dry  way,  and  produces  a  brilliant  ond  brittle 
^P^OQBd.  which  is  much  more  fusible  than  lead  itself.  Lead  unites  with 
Bs^  Tiiftals.     Gold  and  silver  are  dissolved  by  it  at  a  light  red  heat 

Bs:  a  brittle  compound  with  lead ;  mercury  amalgamates  with  it,  but 

^P  Uid  li  again  separable  from  it  by  mere  agitation,  in  the  form  of  an  im- 
Hl^able  black  powder.  Copper  and  lead  do  not  unite  witliout  a  strong  heat ; 
Kk  the  union  of  these  mctalj  is  extremely  slight,  for  at  no  greater  heat  than 
tit*  melting  point  of  lead  it  runs  from  the  copper.  Iron  docs  not  unite  with 
Jtai4  IB  Iha  metallic  state.     Tin  unites  very  readily  with  lead,  as  already  shon^ 
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m  the  proceu  of  tinohig  Irud  pipet  and  theets.   The  compoatiii  erf  llmr 
lieing  very  fusible,  it  ii  used  as  a  snider  either  separatelr  or  both  lo;:-^ 
mixture  is  made  in  various  proportions  :  the  beat  solder  is  said  to  U 
tin  and  one  part  lend ;  and  the  common  solder,  tvn  parts  lead  and  oni 
tin.      Bismuth  combinea  readily  with  lead,  and  nfTurda  a  invlui  of  a  tint 
grain,  but  very  brittle.     A  mixture  of  eight  parts  bisirnitb,  five  l»?ad,  and; 
tin,    melt  at    a  bent   below   tb»t  of  bntling  water.      Antimony  forms 
compound  with  lead:  tee  the  article  Allov.     Kickeli  cobalt,  mauganesCj^' 
sine,  do  not  unite  with  lead  by  fiision 

LEATHER,  The  skins  of  animals,  combined  in  a  varicly  of  wsyt  'i 
•stringent  and  other  niattera.  to  adapt  them  to  numerous  purposes  of  ulilitf. 
The  art  of  preparing  leather  is  very  ancient,  and  ia  practiied  in  nlmnKt 
country  of  tlie  world  by  nearly  similar  processes.  The  objects  ol'"  ' 

are,  the  preveiitiuii  of  their  destruction  by  putrefaclion  ;  tin 
strong,  toiip^h,  durable,  and  impenrious  to  moisture  ;  and  in  gi; 
and  beautiful  appearance  by  uyinf^  and  polishing;  aceordiii^ 
may  be  requirea.     The  Drellminary  operation  in  making  all 
]•  the  separation  of  the  neshy  and  otiier  foreign   m.-}(lor5  ad)> 
the  animal  juices  retained  in  ili  pores,  and  aleo  the  cuticle  wuii  i<i 
ing,  excepting  in  those  instances  wherein  the  wool  i^  required  to  h> 
in  the  case  of  sheep-skin  rugs.     The  skins,  after  being  duly  i»iiii~> 
texture  opened  to  ai  to  adapt  them  to  imbibe  other  matters  ni  - 
into  leather  by  two  different  processes,  one  called  fflrmmp,  anti  '. 
And  both  these  processes  are  sometimes  combined  in  sheep,  gufll.  and  di 
by  tawing  first  and  tanning  afterwards,  in  a  slight  manner ;  and  a  h 
portion  of  the  tanned  hides  of  the  hor^e,  ox,  and  other  large  attunaU,  mit 
an  operation  called  currying,  to  render  it  flexible,  and  resist  water.     'I'livr^ 
many  trifling   variations  in  the  processes  adopted   by   different   launi 
leaiher-dreEsers  with  respect  to  the  same  kind  of  skina,  and  each  kind  it  | 
dificrently  in  some  respect,  either  in  conBcquence  of  its  naturn'  - 
the  Application  to  which  it  is  de.iigned  wben  fiiuMhed.     Out 
therefore,  apply  to  the  general  mode  of  proceeding  in   the  1**.-- 
leather. 

The  thin  skins  of  cows,  calves,  and  others  of  a  similar  texture,  are 
for  two  or  three  days  in  h  pit  of  water  to  free  them  from  dirt,   blood,  und  oti 
matters  that  may  sliglitly  ;idtit>re  to  them.     They  are  then  taken  out.  lutd  ' 
upon  a  horse  or  beam,  (which  U  usually  a  semi-cylindrical  piece  of  tii 
the  rib  of  a  whale,)  whereon  they  ore  scraped  and  pared,  to  free  Uii 
any  adhering  flesh,  fat,  8cc.     The  bides  are  next  immersed  in  a  pit  conf 
milk  of  lime,  wherein  they  are  frequently  stirred,  and  are   allowed   tu 
until  the  cuticle  of  the&kin  is  so  far  destroyed  as  to  be  easily  rubbed  Drp*rt(l< 
along  with  the  hair  to  which  it  is  connected.     When  this  is   found   to  be 
case,  they  are  tuken  out,  stretched  upnu  the  beam,  and  with  a  lurgv  two'l 
h!unC*edgcd  knife  the  workman  scrapes  off  the  hnir.      In  lieu  of  thil] 
process,  in  some  places,  the  hides  were  formerly  piled  wet  one   upon 
and  covered  over  with  spent  bark,  (or  otherwise  kept  warm  in  what  was 
a  smoke-house,)  until   the  cuticle  and  the  hair  would  readily  come  off. 
absorption  of  lime  in  the  before-mentioned  process  makes  the  skins  bard 
thick;  to  render  tltem  supple,  and  prepare  them  for  receiving  the   tim 
they  are  thrown  into  a  pit  called  ihe  puke,  or  mastering- pit,   v>       '^       -i 
quantity  of  pulre^cf nt  dun"  diffused  in  water;  the  dung  of 
Bea-fowl.  is  prcfcrrtd  for  uiis  purpose,  that  from  cows  and  nui^i  »  nut 
BuiHciently    powerful.     During  the  process  they  are  fivipieutly    wfU  stiftt 
and   sometimes  takfn  out  of  the  pit,  piled  up,  and  put  in    agam.     Wr 
the   skins   hnre    become    perfectly   M>fi,    they   are  taken  out    of  the  p 
scent   pit,  jiiid  clrantird  nti  the   beam,    when    they   are   rc.-idv    for    u 
The  large  thick  bides  of  the  ox  nr  boar,  intended  f«r  lh«  ton.  h 

bHng  not  so  liable  lo  sudden  injury  as  the  thinner  ikins,  ar>' 
of  ihrir  hair  and  other  matter  without  resorting  to  the  limii> 
Ate  allowed  to  ferment,  jriied  up  in  a  warm  pUoe.  and  the  pi: 
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k  cvried  farther,  that  l1i«  eiidcle  and  hair  may  be  eaiily  removed. 
thia  luM  bcca  done,  they  are  immeraed  for  tereral  days  in  sour  liquor, 
((■■I  lemcated  barley,  or  rye  meal;  tlie  acid  is  generated  in  the  process,  and 
accma  to  be  the  active  agent  in  sofleinng  and  opening  the  texturu  of  ihe  skin, 
MahUfd  hf  the  conlinaancc  of  the  ffrnientation,  of  which  the  ikin  partakes. 
Ttn  pToceaa,  vhich  always  precedes  that  of  tanning,  is  called  mining,  as  it  haa 
fWaBKt  of  coniiderubly  Bwelling  the  ikin.  Instead  of  the  foregoing  acid, 
Mtmm  tannen  use  very  dilute  stJphuric  acid,  in  the  proportion  of  about  four 
faaoda  to  a  hundred  gallons  of  water. 

Hm  [UuceM  of  tanning  ia  essentially  the  ume  in  all  skins.  It  consista  merely 
in  bmncntni;  the  skin  for  a  sufficient  length  of  time  in  an  infusion  of  oak  bark, 
wadler  vegetable  astringent,  until  it  is  completely  saturated  vrith  iU  Hence 
At  art  of  preaerving  the  hides  of  animals  by  this  method  is  one  of  the  most 
ana  universal  of  all  manufactures,  no  apparatus  whatever  being 
ta  perform  it,  except  a  pit  or  hole  for  water,  in  which  the  tanning 
'  may  be  put,  and  the  skin  thrown  in  along  with  it.  Almost  e^ual 
rfflicity  H  Dbaer\'ed  in  the  most  improred  methods  ul  tanning,  the  art  niamly 
CRMtog  in  judiciously  regulating  the  strength  of  the  tanning  infusion,  and  in 
iht  maftmuUtion  of  stirring  the  hides  in  such  a  manner,  that  all  that  arc  in  a 
fil  may  be  equally  impregnated. 

Tha  ntbitance  used  m  this  country  is  chiefly  oak  bark,  which  is  ground  into 
*nuie  ponder,  and  is  throwu  into  pits  with  water,  by  which  an  infusion  of 
the  taa,  and  other  soluble  parts,  is  made,  which  is  technically  called  oom. 
Ihihidrt,  (previously  prepared  in  one  or  other  of  the  ways  before  mentioned.) 
«rt  ln<  put  into  small  pits,  with  a  very  weak  oosr,  where  ihcj  nrc  allowed 
■tr  for  wme  weeks,  with  frequently  stirring,  or  handling,  as  it  is 
Af  the  process  of  tanning  iiroceea<i,  the  strength  of  the  diHerent 
"VM  is  Eradually  increased,  aAer  which,  the  half-tnnned  hides,  (if  of  the 
Aiek  kiai  intended  for  sole  leather,  and  which  require  very  complete  tanning,) 
■«f«t  ialo  larger  pit*,  with  alternate  lavcrs  of  ground  bark,  in  substance. 
|il  lit  pit  i«  filled,  over  which  a  heading  of  bark  is  also  laid,  and  ibe 
■*!■*«•  filled  up  with  a  weak  ooze  to  the  brim.  The  hidea  are  by  this 
vWfraiRii  aupplied  with  a  quantity  of  fresh  tan  in  proportion  as  they  absorb 
^  *w.  pr?riousIy  dissolved  in  the  water.  By  this  mode  of  tanning,  the 
r  take^ifiAeen  months  before  it  is  thoroughlv  tanned  throughout; 
'lined  by  cutting  a  piece  ufi'the  edge  of  the  hide,  when  it  should 
*^fv  uiiifonnrily  throughout  its  thirkneits  of  a  nutmeg-brown  colour,  and  any 
pwticn  that  is  not  tanned  will  exhibit  a  whitish  or  pale-coloured  streak  in  the 


iCSegtiin,  a  French  chemist,  investigated  the  process  of  tanning  with  great 

■Unity,  and  came  to  the  conclusion  that  by  condensing  the  tanning  principle 

*>Ai  bff  aceelemte  it*  .iction,  leather  niigliL  be  tanned  in  a  less  number  of  days 

^m  H  nvualJy  take*  of  months.   To  effect  this,  his  process  is  simple.    He  pours 

•Her  opofi  the  powdered  tan,  contained  in  an  apparatus  nearly  similnr  to  that 

earfp  tne  of  in  saltpetre  works.     This  water,  by  going  through   the  tan,   take* 

portion  nf  Its  tanning  principle,  and  by  successive  littrations  dissolves 

'O  an   additional  quantity  of  it,  till  at  last  the  bark  rather  tends  to 

'~  of  tome  than  to  give  up  more.     Seguin  succeeded  in  bringing  these 

to  «ich  a  degree  of  strength  that  he  could,  according  to  his  own  state- 

TTiT,  c-  ■        II  a  culf-skiu  in  twenty-four  hours,  and  (he  strongest  ox-hide 

in  trrn  il/iys.     These  solulious  containing  a  greater  quantity  of  the 

tinmtijr  I'l  I  ".'i  ■'-.  iinp.-irt  (it  is  sftidj  to  the  skin  ta  much  of  it  as  it  can  absorb, 

•oilLai  It  can  then  easily  attain  a  complete  saturation  of  the  principle,  and  pro- 

inrv  U»ther  of  a  quality  much  superior  to  that  of  most  countries  famous  for 

ihnr  Irailter. 

When  a  palcnt  for  Seguin's  method  was  taken  out  in  this  country,  Mr. 
Kkhc4Nin  stated,  that  from  information  acquired  from  the  manufficturers,  he 
lauKlthiit  thry  hnH  previously  been  suliiciently  acquainted  with  the  powers  of 
•Wigt.ir  iL»tis,  and  thai  it  had  even  been  pronmed  to  employ  them  so 

» J»  ihti        .         .  occM,  but  the  leather  thus  pvoduced  was  by  no  means  equal 
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Uiat  produced  in  the  old 


Tits  advanUfc  of  the  alow  and 

ecu  appcan  lo  o«,  ube  ute  wnoie  sulntiuioe  of  Uie  akin  I 
cbftnged;   while  in  the  more  rapid  method  the  external  >  mi 

and  the  texture  probably  more  unequal.      It  appears   ai^:    i  ^r  Hi 

experiments,  to  combine  with  a  larger  quantity  of  the  extractive  m%l 
tained  in  the  astringent  infusioD  ;  and  hence,  too,  the  advantage  of  the 
iiona  in  the  weak  liquors,  aa  the»e  contain  more  of  litis  than  the  itmngir 
It  must  be  confegsed,  however,  that  for  any  thing  theory  con  di»cov«T,  t 
mon  prucesa  appears  to  be  unnecensarily  protracted,  and  some  adrsaiaij 
probably  be  denved  from  adopting  some  of  tbc  manipuladoni  of  Segiui 
To  accelerate  the  process  of  tanning,  tparm  infusions  of  th  »  -r - 
instead  of  cold,  have  been  employed,  and  we  are  informed  wi 
aiiccess.  AVith  the  some  object  in  view,  it  has  likewise  been  nl: 
leather  by  forcing  the  tanning  liquor  into  the  porea  of  the  skin 


tji 


nei 


bury,  of  Walsall,  in  StaBbrdahtre,  who  look  out  a  patent  for  his  process  I 
which  he  thua  describes  in  his  apec'6cation: — "  My  invention  ooniiaU 
introduction  of  the  tan  liquor,  by  means  of  mechanical  force,  into  the  ; 
auhstance  of  the  akin  or  hide,  which  1  effect  in  the  following  maniwi 
akin  or  hide  being  cleansed,  and  otherwise  prepared  in  the  usual  wnyi 
action  of  the  tan  liquor,  is  to  be  carefully  examined,  and  any  boles  tint 
found  ore  to  be  sewed,  or  otherwiitc  secure<l,  by  means  which  are  weQ 
10  as  to  prevent  the  liquor  from  running  through ;  after  which  it  b  ii>  i 
itate  to  be  exposed  to  ihe  action  of  the  tan  liquor,  in  conjunction  with 
nical  pressure,  which  1  eSl'ct  in  the  following  manner.      I  provide tltree 
of  similar  shapes,  made  of  wood,  copper,  or  any  other  suitable  ntitt.iliil 
mention  that  the  use  of  iron  for  this  purpose,  unlesa  covered  \^ 
paint,  should  be  avoided,  as  its  effects  would  be  to  blacken  il> 
and  furnished  at  the  sides  with  ears  or  loops,  for  the  reception  of  scrv 
the  object  being,  by  means  of  the  outer  fi'ames,  to  press  two  skins  or  Uii 
on  each  side,  against  the  middle  frame,  and  through  an  aperture  in  ihii 
frame  to  introduce  the  tan  liquor  under  presMire  into  tne  apace  Uiui 
between  the  two  hides,  the  effect  of  which  will  be  to  produce  a  continut 
tion  or  percolation  of  llie  liquor ;  and  in  consequence  of  which,  the 
process  rapidly  takes  place.  The  middle  frame  ditftrs  from  the  otliera  in 
two  pipes  let  into  it  at  the  top,  and  a  cock  let  into  it  at  the  bottonu   On 
exterior  frames  being  laid  flat  down,  with  its  inner  surface  uppcrmoft^a 
hide,  previously  prepared  as  aforesaid,  is  laid  or  stretched  over  it ;  tli« 
frame  is  then  laid  on,  taking  care  that  the  edges  of  the  skin  or  hide 
ever}-  where  griped  or  nipped  between  the  two  frames  ;  a  second  akin 
prepared  as  aforesaid,  is  tlien  to  be  laid  ou  the  middle  frame ;  and  lai 
other  exterior  frame  is  to  be  laid  on,  care  being  token  that  the  edge 
second' skin  or  hide  shall  he  every  where  griped  or  nipped  between  tui 
frame  and  the  last  exterior  frame.    The  frames  and  skins  are  then  to  be 
by  means  of  screw  boltfi,  entering  into  screwed  holes,  in  ihc  ears  or  loa 
frames  are  then  to  be  raised  upright;  one  of  the  pijiea  if  to  be 
communicating  with  a  cinlern  cuntitining  tan  liquor;  the  oth' 
open  for  the  escape  of  air,  and  the  cock  at  the  bottn—    -  •  •  * 
of  the  pipe  communicnting  with  the  cistern  being  • 
in  the  cistern  will  flow  down,  and  will  occupy  the  ...... 

or  hides,  driving  out  iho  nir.     When  the  liquor  has  ri*rn  into  tb«( 
escape  of  tlic  air,  showing  that  the  space  is  hlled,  its  cock  is  to  be 
which  the  ton  liquor  between  the  skins  or  hides  being  aubjccted  to 
pressure,  by  means  of  the  communication  with  the  ciittern  (and  wl 
produced,  increased  and  varied  by  methods  well  known),  will  be  fo ' 
the  pores  or  substance  of  the  skins  or  bides,  and  will  appear  in  tb»^ 
or  small  drops,  on  their  outward surfiicc     The  time  reqii      ' 
tanning  will  vanr  according  to  the  density  of  the  skins  l  . 
the  tan  liquor,  the  amount  of  the  hydrostatic  pressure,  and  oi 
When  the  skins  or  hides  are  found  to  be  tabued,  tliey  sre  to  t«  rvtndi 


to  liyt 
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tmm,  uid  ib«Lr  out^r  eilg^  as  far  as  titey  vere  vquKied  or  nipped 
"""     frwnc^  miMt  h-  ■    -.  >  iitf;  thi!  ikin»  or  liide«  are  ihen  to  he  <lri«i, 
lor  market  i.  i  manner.      It  i»  not  my  intention  to  clnini, 

pfttont,  the  ext ^    ..,^l.-  of  the  fi-nmea.  »crew  Ijnlu,  fiiiH*!!,  or  mny 

herein  mrntioned;  or  the  use  of  any  pAriicuIar  kind  of  tin 
t«nT  nn^li*  "r  pn>tx's»  vf  preparing  and  of  fininhing  the  skins  or  hiiles, 
M.Ation  of  the  mochiiies  or  eng^iiic*  herein  de*c>ibe(l  or 
rlh.  II  of  them*  for  the  purpo'ie  of  cuufiinff  the  tun  liquor  or 

I  Id  B^m.  Uy  ulutLLiun,  or  percolaliun,  tlirouKh  Kkinn  or  hides.  The  appn- 
HmvId  dtscribod  for  cfl'iicting  llila  purpuHD  in  9\\c\\  lu  I  ham  emptoyrd 
and  cooijder,  upon  the  whule,  to  be  beat;  hut  pnrlicuhir  locnl 
or  other  circumitiuicpa,  may  render  it  «xpedii^ht  to  clntng?  the 
frames  or  ihcir  vertical  poiitioui.  for  some  oilier;  or  to  enclose 
tniddlo  framda  aud  either  of  the  exterior  on<^9,  two  or  more  vkins 
iiUtAd  of  the  untflc  "i>ei  oi  above  uientioiied.  /V^,  1  ir  a  front  view, 
lide  view.  The  same  letters  of  reference  indicate  the  wime  part* 
;  o  a  ia  one  of  tin*  exterior  frameo;  6  h  'i»  Oie  other  exterior 
two  hides.  a<.'ctirt.-d  between  the  exterior  framei  and  the  middle 
la  of  the  »cTen  bolls  ;  H  is  the  cutern  containing  the  (an  liijuor  ; 
jfa  which  tlie  Lun  Itquur  descend*  from  the  cistern  into  tim 
between  tbc  two  hides,  and  which  will  vary  in  length  according 


I.....,:,  ...      „y^  inlended  to  be  given  ;  /  ii  the  exit  pipe, 

''  the  liquor  is  running  down  through  the 

..f  .11n.1i  .nirig  from  between  the  skins." 

tl  jiecificalion,  another  person  took 

«:  ;  iratua,  but  on  the  saai«  principle 
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«a  Mr.  SplUbury'L  Neither  of  lh»e  gentlemen,  howerer,  according  to  ofl 
inrormation,  have  aa  yet  lacceeded  in  bnnging  their  plans  into  practif^ 
opemtion,  owing,  we  understand,  to  the  curiou«  circumstance,  that  the  prexiuH 
has  a  tendency  to  drive  the  gelatin  out  of  the  skin,  and  to  convprt  it  intofl 
very  hard  and  inflexible  material,  not  at  all  applicable  to  the  ordinary  um*  fl 
leather.  fl 

In  1827,  Mesgrs.  Knowlvi  and  Ditesbury  obtained  a  patent  for  improvemeqfl 
in  tanning,  hdring  a  similar  object  in  view,  nnd,  »a  it  appeara  to  u%,  with  ^| 
arrangement  better  calculated  to  succeed.  The  skins  were  to  be  lucpendM 
vertically  in  a  large  air-light  vat,  which,  as  well  as  the  ikitts,  were  to  be  cocfl 
plelely  exhHusted  of  uir,  previous  to  saturating  ihem  with  the  tan  liquor,  whi^ 
the  skins  will,  in  consequence,  more  readily  imbibe.  A  large  aperture,  or  maM 
hole,  is  made  in  the  top  of  the  vat,  for  a  workman  to  descend  aud  hang  up  l|fl 
skills,  which  are  stretched  from  side  to  side  upon  hooks,  at  a  regular  distanH 
apart,  and  kept  in  vertical  and  parallel  po^iiiuiit  by  leaden  weights,  at  tfa^B 
lower  edges,  litis  being  done,  a  tceoM  iiifu<iion  of  ton  is  admitted,  uadl  ■ 
corera  the  bides ;  the  workman  then  closes  the  man-hole  by  the  cover,  vhlM 
is  rendered  air-tight  by  a  proper  packing  upon  ita  rebated  edges ;  the  air  is  nsH 
exhausted  by  the  air-pump  as  far  ai  may  be  deemed  necessary  ;  in  this  atafl 
the  venel  is  to  remain  for  a  day  or  two,  when  the  air  may  be  re-admitted  b^fl 
stop-cock,  nnd  the  liquor  pumped  out  through  a  pipe  at  the  battom  of  dfl 
vessel.  The  hides  arc  then  to  remain  to  drain*  and  in  contact  witJi  the  air  fli 
a  few  hours,  after  which  u  second  infusion  of  tan,  strotiirer  than  that  first  uiefl 
is  let  in  to  cover  the  liides,  and  the  process  repeated  as  otien  as  may  be  fuoqfl 
aeceMary  to  completely  tan  the  hides,  increasing  the  strength  of  the  liquors  fl 
•very  successive  operation.  V 

Our  transatlantic  brethren  arc  not  behiml  us  in  attempts  to  improve  tlie  old 
system  of  tanning.  In  the  Journal  of  the  Franklin  hui'ttaU,  we  find  the  fol- 
lowing speci5cation  of  an  American  patent,  granted  to  Osmond  Cagswell,  in 
1831,  which  aeems  to  be  well  deserving  of  the  attention  of  the  British  tanner:— 
"  The  improvement  consists  in  applying  a  solution  of  oak  or  other  bark  to  bidet 
or  skins,  in  such  manner,  as  that  when  the  glutinous  particles  of  the  hide  have 
absorbed  and  become  mixed  with  the  tanning  or  astringent  principle,  the  other 
part  of  the  solution  (viz.  the  water)  may  pass  off^  and  leave  the  hide  free  to 
receive  more  of  the  solution,  and  so  on  till  it  is  tanned.  The  object  ii  to 
expedite  the  process  of  tanning,  nnd,  consequently,  to  diminish  the  amount  of 
capital  necessary'  lu  be  employed  in  the  business.  The  apparatvM,  and  mwis  vf 
applicofiony  is  as  follows :  jilake  a  frame  uf  limber,  of  a  square  form ;  the  width 
to  be  made  as  great  as  the  width  of  the  hides,  parts  of  hides,  or  skins,  tbi 
to  be  tanned;  the  height  and  length  to  suit  convenience.  Near  the  ' 
ground  of  said  frame,  a  light  floor  is  to  be  formed  of  the  length  and 
of  the  frame ;  said  floor  to  incline  to  one  side,  so  as  to  carry  off  the 
afler  it  has  passed  through  the  hide ;  the  sides  and  end«  to  be  raised  from  U 
to  four  inches  above  the  floor,  hy  fastening  strips  of  plank  on  the  inside  of 
firame ;  this  will  appear  like  a  box, — lay  four  feet  wide,  two  inches  high  on 
aide,  and  four  on  the  other,  and  twenty  feet  long ;  (these  boxes  tnay  be 
one  above  another,  about  twelve  iuches  apart,  to  the  top  of  the  frame;) 
boxes  to  be  filled  with  sawdtut,  or  any  other  soft  porous  substance  thai 
not  prevent  the  solution  from  running  through  the  hide,  and,  at  tlie  aame  time, 
absorb  and  carry  it  ofl*  afler  it  has  passed  through.  On  this  surface  (o^sawdtut) 
the  hides,  sides,  or  skins,  (afler  having  been  prepared  in  the  usual  mode  for 
tanning,  except  that  the  flesh  is  to  be  taken  otf  clean.)  are  to  be  smoothly 
spread  out,  and,  in  order  to  keep  on  them  a  sufficient  quantity  of  the 
•olution,  moke  socks  of  coarse  cotton  or  other  cloth,  on  inch  or  more  in 
diameter;  All  them  with  the  some  material  that  the  boxes  are  filled  with, 
and  place  them  around  under  the  edges  of  the  hides,  which  will  raise 
said  edges  equal  to  the  diameter  of  the  sacks.  Afler  this  is  done,  pour  on 
the  hides  oa  much  of  the  solution  as  the  hollow  surface  which  they  will  then 
present  will  hold,  and  continue  to  fill  them  up  as  it  rrma  off  through  the 
pores  of  tlte  bide  for  tlie  space  of  from  tliree  to  fliUeu  days  (the  time  m 
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Mortkn  to  the  thickness  of  (he  hule  or  akin),  in  which  time  iliey  wiU  bo 
MUwd,  except  the  extreme  parts  or  edges,  whicli  cannot  })e  bronglit  bo  fullv 
imJer  the  process  as  the  other  parU  of  the  hides ;  and  in  order  ptrfecUu  to  uii 
l4e«  it  i*  necesMr)'  lo  lay  them  in  vota  after  tlic  common  mode,  Xot  three 
ivfirar  weeks." 

la  1833  Mr.  William  Drake,  of  Uodminster,  Dear  Bristol,  specified  a  patent 
"Araa  nnproveracnt  in  tanning  hides  und  skins,"  the  novelty  of  which  consists 
k  spplring  the  Unnin*  liquor  on  one  side  only  of  the  skin,  and  caufing  it  to  ooze 
Imigo  the  skin  to  the  other  side,  whence  the  aqueous  portion  of  the  liquor  is 
thincCed  by  evaporation ;  the  results  of  which  proceas  are  stated  lo  be,  that 
l^iluni  are  more  thoroughly  and  uniformly  tanned,  and  llint  the  operation  is 
CBBtpleted  Mfith  cold  liquor  in  ten  days  instead  of  ten  months.  Tlie  speeitieation 
I  that  the  skins  are  to  undergo  the  usual  primary  procean  of  Umhtg ;  they  are 
to  be  immeraed  and  well  handled  in  a  vessel  coTitaining  backward  (a  weak 
'  m  of  tan)  until  tlioroiiglily  saturated,  which  remoies  the  lime  and  pre- 
ibcm  for  a  stronger  impregnation.  Thus  prepared,  the  skins  (excepting 
acha«  are  intended  for  butts  and  middling<i)  are  lo  be  rounded;  then  two  ot 
ftm  are  to  be  laid  face  to  face,  and  be  carefully  sewn  together  with  waxed 
Vitd  ait  their  edges,  so  as  to  form  a  kind  of  bag  imperviotis  at  the  junction, 
Wia*  a  small  opening  at  the  shoulder  for  the  insertion  of  the  neck  of  a  funnel 
■■pea  vessel;  but  the  patentee  observer,  it  would  be  better  to  sew  between  the 
dni  a  collar  adapted  to  receive  the  end  of  the  funnel.  A*  bags  so  fonned 
»wU  bulge  out  when  filled,  they  are  to  be  confined  between  two  gridiron- 
fti  frames  wf  parallel  bars,  adapted  lo  compress  the  bag  in  such  a  mantier  as  to 
pB^Mee  {ntemolly  a  vertical  stratum  uf  liquid  of  about  an  inch  in  thickneis 
Wtms  the  two  skiiis;  and  as  (he  nkins  are  thickest  totrurds  their  middles, 
Ail  Torialion  is  compensated  fur  by  cutting  away  a  portion  of  the  vertical 
votdea  ban  from  a  straight  into  a  hollow  curved  line.  The  skins  are  suspended 
bjr  loops  tn  the  bags,  which  traverse  the  tipper  horizontal  bars  of  the  traraes, 
1*4  the  two  frames  are  duly  drawn  together  by  four  screw  bolta  passing  through 
w  ealmnlties  of  the  top  and  bottom  bars.  The  funnel  being  insi-rted  into  the 
tffXBt  between  the  skins,  it  is  charged  with  strong  laii  liquur  sufHcient  to 
Mmd  the  baf.  and  leave  a  surplus  quantity  to  supply  the  loss  by  evaporation 
iftirthe  moisiure  has  penetrated  to  the  outside  of  the  bags;  a  small  gutter  aC 
the  bottom  of  and  between  the  frames  receives  whatever  liquors  nuty  drop  from 
^  ikinv  jtnd  condticts  it  into  a  vessel,  by  which  it  is  returru-d  whenever  neces- 
wy  Uiln  the  funnel  reser^'oir  above.  To  prevent  the  compression  of  the  ver- 
ticsl  bars  from  forming  permanent  indentations  nnd  ridges  in  iht;  skins,  the 
fatenlev  directs  that  the  ba^s  be  {iccasiunall)'  shiAfd  a  little  laterally. 

To  tacilitjite  tlie  eraporation,  and  consequently  the  abson^ltoii  of  frfidi  sohi- 
tias  of  tan,  the  operations  are  recommended  to  be  conducted  in  chambers 
otiieiiny  wanned,  and  the  liquor  which  oozei  through  the  skin,  and  is  received 
tal*  tha  gutters,  is  directed  to  be  conducted  into  vessels  acting  the  pHrt  of  rcfri- 
pralimcs,iu  order  that  cold  liquor  m.iy  alway:  be  supplied  to  the  skins;  (but 
lOT  ibas  liquor  is  t<i  be  preserved  ctiM  in  a  warm  cnnmber,  the  specification 
4Hi  aoe  explain)  When  the  iHrn  are  sufficiently  tanned,  a  stitcli  or  two  ol 
tbs  arwing  at  the  bottom  of  the  bag  is  opened,  and  the  liquor  is  received  into, 
and  earriml  oflT  by,  the  gutter  underneath. 

IW  claim  to  invention  in  thii  patent  cunsIiU  in  the  mode  of  accelerating  tlie 
|MNn&ioaof  (he  Innning  Uquar  by  expoung  the  outer  sides  uf  the  skins  to 
rry  sLipiL,     The  proce-ss  seems  to  be  well  calculated  to  ecouumize  time,  but 
one  defect  in  the  arrangement  for  which  we  would  suggest  a  remedy. 
bring  laid  vertically,  tjie  pressure  of  the  column  of  liquid  will  cause 
sre  rapid  abtorption  of  the  tan  in  the  lower  than  in  tl:e  upper  part  uf 
akk^  '    '  fio  injury  be  sustained  by  the  loweT,   by  continuing  the  pro- 

it  r  is  fully  saturated  with  tan,  there  is  at  the  Iciist,  a  lo^s  of 

\i .-  -a^^.  j.iubablu  that  the  liquor  is  »tron«er  nt  the  bottom  than  st  llw 
Ik*  b^.     From  both  these  causes,  tbereforp,  we  sliould  not  expect  that 
tWWf  |tfndt]c«d  would  be  uniform  in  iu  qualily^   To  obviate  these  defects, 
rrcomncfsd  ch*  patentee  to  suspend  his  frames  midway  upon  revolving  «xe% 
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L-  .         :  r   l:  e.:"  :    ■  ■  -..j   s.  i':.irr.:.r  v?st.L-3  wii^  a  stop-coek,  oi 

»>  T.t  .  :t:  I.-:'-:  r  .".-..  :■-.  :.  :.-.yT=r  •.".r '.i.T.?- :*::p3se :  the  bagi  nuy  thm 
lit  .-t-:rrii  i.:  :  -.-.r:.  'ir  T.^.T.r  :it"^  ::*m::£  -p:i;  '-ztlr  a^es  into  any  desirfd 
:o».::i  s-ir.  ::.7  li-.iTL!  *■  :':  ■  z  bi:^-:--:-  :L:  :aj*«  -n-.i;  uke  place  of  itself.  If 
*.  .-r«  wr-i  ::.\r  ■.-=  :\-,tz  '  :  '■-!••-:"  ^  .  *  s;->-r:-:E  :;■ ::.  i:  would  mffice ;  as 
:;■  r^r:.:-  z  :  .=  ::Lr.r  ■  -'r"-.^i.  r  -if  i:  w -."i  B^-ini  f:r  a  diuharging  apertuie. 
Mr   ,'i:  ;.=  :.■-■:,    :   I.    .--'•  r  "^yi::.  If. :.£:::.  r?;rT^:>  introduced,  under  » 

^s.:••':.:  r.r-t.  s. :-  •:  «•        •_:.-     _■   ■»■: .*  -it-i-i  ::  i^:-  eijvf-ciaViv  applicable  to 

:_=  ic:z.-  •:  ;  ^  i  i  .  .1 -.  -  .  -;  :.i:=r.  :*:•:. :*^  ::.:?.  ar.d  sea  rats.  Upoo 
rs!-i_Lr  :-■:  f -.:-.:•■  "".  "iv'.r.":^!  _  1 -: -.-.i  ir.v  :i!-^  essentially  different 
:r;".  :  .l: -J  ...:.  :?  v.-.,  .-,-■  :_- 1  .-.  .-■  sii-t:  ::.:i:  :.e  &dd«  a  $^mall  quan- 
t.:;  :::-;.!.,.:::  :■  r  :■-.  :r  . 'T*-:- ^  •- ■- rlivii  .'.  tinsinj:  5  or  6  ounce*  are 
r.r:.:.:'L-:£  £i  ^  I"  ;  •'  _.:-:.:  :y  :. :  1  .  :.."rvi  ::*  i.-;  5::;i!i  skiiia.  He  com- 
rf:.:«-s  :li  trr-.r--  :  -.  ...  .:.:  '...■.  .  ..  :  :":::-  :':=  ftl**;  n»t  taking  off  the 
!-.:.!■  "l:  LT.i  -  :.r-i  •  :...  •  r. :  ;■  :  :.  :*;  >.i:e  t:.!?  cpc-ralio:i.  lie  steepi 
:'■ :  :i..-.i  .-.  r-.trr  ;.  S  ■-.•  --■■   .i:?i  :  z  '-  :  :...r.r  i;:i.  ir.  very  fmall  quui- 

:-..T?  -r  :  T  ;...,.:  '.  .-..  ■  i  ..  ...,  ::  .:  ::.'.hf  :":.■£  tKir.s  are  suffered  to 
-VLi  -  ■  .•■■:  :;.i."-:r  ■■  :";.  z.i-.=  :r.;-  *.i  :  ::  :ii  Lli-;  :?  c?c?mpo<od.  After 
ft  Li  :  "■  li  .  .-.  -  TiT. -■-•■  :':.t  «'*_:.-  i.-*  t:  z-:  iri:r.  *:*£pf-i  in  vater  contain- 
>t  1  -T*;-  r-.-  ,  T:::.r:..:.  .*  «_!rr.jr::  c:  i.  :-  .riir  :.^  rsUe  or  thicken  them. 
T't  :i-.:..:.i:  .?  cr.  ::t.".  .  --.f-::!.-'.-  :  :  s-i..:..*  :-  -r.  .:.:':fi:r.  of  bark,  wiih  the 
l":  :    -   ::  :ir  :r.  .:,.::.■  .  ::.-.  r.-i.  ;  -  1:  .--  :-" z  :"r.-  SiT.e  as  is  practised  ia 

O:"  *.-r  .".'.r.rr:.-!  .'.i^:-.-  ::-  ■;:■.:".  ;  ■;  -  '.:  :  :.7.:.'.r :.  t-is  Lark  is  the  chief  in 
:•.»  ".--.r .  r.  :  r.  :r-.'.  . -.  :.:-  ..:.:  :  .>  .'■.  :  ...i  yr:7>vn'c*.  bu:  from  its  com- 
rLTL  i  /  -  ■■:.:-;.  :.:  I  :  .-.  i-i  .  :v  m.:..  -  ....1.  ': :  .:.y  lc-  t:'rta::jed  almost  every 
-::■:.  l:.u.\>'  -.;:■:  :'■..  ".  :  '!._  :  ■  —lie.  t' e  b-rk  of  the  black 
T       -  .;  :rT*-rr  ...    .    i  :.;\:  :    :  .:.•.  •  :       :  .rk.     C:.t-5r4Ut  bark  is  now 

."..*-.:-.--.-■:  :.r:..  -  .■  -  .  A  '  .*  ■  ■ :  ..:  l'.-.-.-.:*:!;.  en  the  Moselle,  has 
-•=•■-;.  -"-:.;  ^.  ■■  -:  ■  }r:'.  -..:!.  .-  .:  "i".  ■  ■  .;■..  :  .:  ■-  :i:  r^-cd  that  by  the  use 
','  .:  L'  i  ;  .-.t:  :..r  :'■  .:'i;  1;??;. ;  ::.:  '.i-:..;:  1>  ::.■.-.  :_v  i:  :n  much  less  time; 
i,  :  -  --.::.  '■.■  -  :.:  ::  I  .v.i.  :  7  ;...:  -x.-.r.;- .-.::>:;  ci  '.raiher  so  tanned, 
r-p: -■  1  ■-  .-.  :...:■  :  n  -..  ^  „:  y  ^r:  .!:  ■  ■.;.'.  u-  :t  in  quality.  The 
Hi:.:  .  .'•  .  -  '  :  .*  :  ..:  ";.  --...•  :"  .!  ..-  N..:",  ::.c.  :'.;  narc  of  grapei, 
tv.rr  1-.  :  ,;  1  -:  1  :  r  :.  .-  ir.  *.  :.  .:'  :"  .  ..'..  '..  h^i  icin  found  a  moit 
::  :   :■.:.:  -..  -:    _:-.  :.r  ..a  .  ..:.n  .;.  ;..-   ...  -.     A::.:  :;  e  *k:r.*  had  been  pre- 

....'.  r!:*  :;--„:r.;::p  :Le  more  iustvad 

.  :..:.■".  -  ::  ::  ::.:rty-nv<?  to  furty  days. 
::::.  .:  :...  :■  :.-?.  ri-duc::.g  the  cost,  m- 
•'. .  r  ::  ;"  ..  .  :■  *-b--:oi.C;'5  w  recent  intro- 
...  .i..  k:..  v.  ::  .:::  -iT^'e  ly  i::c  terms  yum 
»c';  ■  .  1  _  J-  :.  iL:::..  .?  :"...  :.:'.;>:  ;:.  :_•  :.ir.  :.-:.::tr.  Ti  is  tree  grows  in 
•.L-*  ...'--•:::-  N-.  -.  <  :.:".  V." .'.? .  v.':;r.' y:  ■  ..  .•."•■.•'  .■ohciii  made  fur 
:■  iL.-  z  '   r  i^"  1,1    :.  ;.  j:;,.:  f;-!^  .   ::".:..       ^  : :   :c«.    The  It-iher  m.:de 

T:»-\---  :.-.  >  .!' Sir  II:: -.:  ".T.\  7^  '.  ■  ^..  -.1:..:  1  lb.  of  c.tteclm  i«  nearly 
t'^-i.  •  _1  J.  s  :  :'-.:.....!..:.  ~i  .:;'.:  b.i:s  i :  ;;;o  Leicester  willow,  8| 
.:  :.-'  .-'■.  1.  :"  '':.i  ":..:.■;  :  .  "*;  .-  -..  ..  -:sr.v.:.  '*^  ci  elm  bark,  and  21  of 
::r:  .:.-.!  ;  I  irk.  w.;r.  :t>-. . .:  •  :..:::::  :■.  ;.-:.:ii:-.ii :;:  :V,em.  licobserres, 
::•.  :  :  >  ::  ::  ?.  ■■.  y  :  :..  ^.-.■.n  :  .-..s^r.*  if  lirk.  appears  to  be  better 
t-.  I'ji  .-■  r ;!:  J  I.-:",  «.:;.:  ,'.  >:r.!.j-.r  *.:.ir.  whcr.  tar.r.id  by  strong  infusions; 
:.*-  :  •:  >•  :  "  .?  ""..  s  :.  :";  i  i  \:T;i.-:'Vi"  :r.a"cr  ihoy  i:v.b:be.  This  principle^ 
'.  .'.-•■:  :-.  L--.,:*  :'.:.:-  .;:;..!,:;.-  , :"  :;..        .--.r!-.".  i:--T':Ati  in  tanning;  and  galln. 

:.::..  -  ..-..  .-.  '..-iv:  . 1. .:':•.. r  \jry  liable  to  crack, 

!..:..'■'.  ""  ;  ,y.      ::.  ,-  .::.  .■».:  d  other  thin  bides, 

:'.    '-,  ^ :  ;■-  .ktr  or  larger  kind  already 

..  ,..^:::..:  i"i::i:::  cf  rusiness:  and  it  is  one 

••  ii  ::  *\:\  si  m-:v.; -ilation,  to  produce  goods 

*-t*  \..i  :'.  :iany  :  ..::;c;i!ar»,  according  to  the 
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he  commodity.  Tliia  branch  of  the  leather  manufacture  supplies  the 
emand  of  white  and  dyed  leather,  the  (so  called)  Spanish  and  Alococco 
different  colours  and  qualities,  and  a  great  variety  of  thin  leuthi-r  fur 
urpusos.  Of  these,  the  white  leather  iilunc  is  nut  tanned,  but  in  \nt:- 
tie  process  called  tutting]  but  the  coloured  leather  receives  always  a 
hieii  id  usually  effceled  by  sumach,  independently  of  the  other  dyeiiu; 
The  previous  preparation  of  each,  or  that  in  which  the  skin  i 
ckansed,  and  reduced  to  tlic  state  of  simple  niemhrani>,  in  wIml-Ii 

I  p''Uf  isesncci^liy  the  same,  whether  for  tawing  or  dycin^j.  'J'ln' 
;nurming  these  operations  nt  Berniondsey,  adjoining  Londuii,  is  aa 
Lamb  skins,  are  first  soaked  fur  a  time  in  water,  to  cleanse  them  from 

I I  and  U'K>d,  then  put  upon  the  beam,  (a  half-cylinder  of  wood,  covered 
;  leather,}  atid  scraped  on  the  floHh  side  with  the  semicircular  Muut 
two  handles,  used  fur  this  operation;  they  are  then  hung  up  in  c(m->i- 
uibrrs,  in  a  small  clusc  room  heated  by  Hues,  where  they  nninin  to 

a  yiten  time,  during  which  a  thick  slime  works  up  to  the  surface  of 
nd  the  wool  is  loosed,  so  that  it  readily  comes  off  with  a  .sli;^ht  pull. 
is  then  returned  tu  the  beam,  the  wool  taken  olf  and  proj-eived,  and 
IV  worked  ofl'with  the  knife,  end  the  rough  cd^rs  pared  auny.  The 
t  put  into  a  ]>it  filled  with  lime  water,  and  kept  there  iirom  two  to  six 
larding  to  the  niiturc  of  the  skin  ;  this  process  has  the  effect  uf  stop- 
utrefactiun  of  the  bkins,  and  renders  them  thicker  and  harder;  after 

aj^aiu  worked  upon  the  beam,  and  much  of  its  substance  is  pared 

all  inequalities  smoothed  with  the  knife.  Mtich  ^'kiU  and  judgment 
d  In  these  operations;  on  the  one  hand,  not  tu  endanger  the  i>ubstancu 
I  by  the  putrefaction,  and  on  the  other  haiid,  to  work  out  every  par- 
slime,  tlie  least  of  which,  if  retained,  will  j)i-event  the  »kin  from  dressing 

subsequent  processes,  and  from  taking  the  dye  muforndy  and  weh. 
I  ag.iiii  sonened  and  fieed  from  the  lime,  by  being  plungedinto  a  vat  of 
rater,  and  kept  there  for  Eonie  weeks  in  a  state  of  gentle  fermentation, 
tiunally  returned  to  the  beam.  AH  the  thickening  produced  by  the 
5  removed,  and  the  $.kin  in  IIwa  higldy  ]iiu'ified  state,  in  a  tliiu  exteu- 

uicnibrane,  called  a /;<-//,  which  is  i\  cuiuiitiun  that  udiiplit  it  tu  any 
t  cpt-ration.  ot'  tawing,  or  dyeing,  oil-dressing,  or  ^ll<^nunoying. 
LhiK'i  of  hrin^ilng  kid  and  goat  ^kiiis  tu  the  htate  of  pelt,  is  nearly  the 
r  Iambs  excejtt  that  the  liming  is  u^ed  before  tlie  hair  is  taken  otti  the 
r  oiily  employed  hy  plasterers,  is  of  little  value;  hut  the  lunib's  wool, 
lore  valuable,  would  be  injured  by  the  lime.  Kid's  skins,  bt-ing  of  u 
uro  than  lambs',  t.ike  a  lung  lime  in  tanning. 

icUs  are  to  be  tittvcd,  lliey  are  then  put  into  a  solution  of  alum  and 
rni  water,  in  the  piopoilJun  of  about  three  puundi>  of  alum,  and  four 

fall  to  every  I2U  middle  sized  skins,  und  worked  tliercin  till  they 
rbed  a  sutiicient  quiiniity.  This  again  |:ives  the  i>kin  a  reniurkablu 
tliickne^s  .ii.d  toughneas.  7'hc  skins  are  then  taken  out,  washed  in 
1  then  ag.'iin  put  into  a  vat  of  bran  and  water ;  am!  allowed  to  ferment 
,  till  much  ot  the  ahnn  and  salt  is  got  out,  and  the  usual  thickening 
by  them  is  fur  the  must  part  reduced.  They  tire  tlien  taken  lo  a 
,  with  a  stove  in  the  middle,  and  stretched  on  iioo!;^,  und  kept  there  till 
The  ikins  are  thus  converted  into  a  luugh,  IKxihK-,  and  quite  while 
» I  to  give  them  a  glossy  fuiish,  and  tu  take  uff  llie  harshness  of  feel 
iiiiig,  they  arc  again  soaked  in  uatir,  to  extract  nioie  of  the  salt,  and 

large  pail  containing  tiie  yolks  of  eggs  beat  up  with  water.  Here 
are  trodden  fur  a  lung  time,  by  which  they  sc;  coinpletily  imbibe  iho 

of  the  eggs,  that  the  liquor  above  tlieni  is  rcnden  d  almost  perfectly 
fter  which  they  are  hung  up  in  a  luft  to  dry,  and  iit.i-li  In  glos--iiig 
xm  iron.  Tiie  essential  ditlerence  between  tanning  and  uwing  there- 
lat  in  the  former  case  the  pelt  is  conjbhied  with  tan  or  other  vegetable 
nd  in  the  latter  witli  souielhing  ttiat  it  imbibes  from  the  alu[n  and 
lUy  alumine. 

leather  (so  termed  from  its  beint;  the  same  description  of  article 
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US  LEATHER. 

ai  wu  formerly  imported  from  the  kingdom  of  Morocco,)  is  diatii^ii& 
two  kinds ;  one  buing  made  from  deera*  and  goata'  ikina,  which  bad 
the  ihMt  durable  and  beautiful  in  appearance,  and  often  called  "rnrf  Bl 
the  other  from  sheep  skinB,  which,  from  being  only  about  one-third  tb 
the  rea],  and  being  artfully  made  to  imitate  the  othcTp  by  the  drei 
finish,  is  most  extensively  used  for  book-binding,  shoes,  coverings  to  d 
niture,  and  an  infinite  variety  of  purposefi.  The  leather  is  thus  mad 
skin,  cleansed  and  worked  in  the  way  already  described,  is  taken  from 
water,  and  the  thickening  thereby  occasioned  is  brought  down,  not 
Honor,  as  in  tawing,  but  by  a  bath  of  dogs'  or  pigeons*  dung  difiiued 
where  it  remains  until  sumcientty  suppled,  and  until  the  lime  is  quite 
and  it  becomes  a  perfectly  white  clean  pelt.  If  intended  to  be  dyed  ra 
other  colour,  the  oppuaite  edges  of  ihc  skin  are  brought  tog^etlier  and  i 
very  tight,  forming  an  irregular  close  bag,  with  the  grain  side  of  the 
wards,  as  this  side  alone  receives  the  dye ;  therefore,  if  there  are  any 
the  skin,  they  arc  also  sewn  up  tliat  the  dye  may  not  get  inside  the 
dye  botJi  sides  of  the  skin.  The  temperature  of  the  bath  should  not  fa 
than  the  hand  can  bear,  when  the  skin  bags  may  be  thrown  in,  wl 
upon  the  surface,  the  dyer  working  them  about  with  a  rod  until  tl 
imbibed  the  dye  uniformly.  The  proper  management  of  this  procesi 
much  skill  and  exj>crionce,  some  colours,  particularly  the  compound, ! 
two  or  more  baths  to  obtain  the  required  hue.  The  cochineal  and  ft 
are  usually  passed  through  a  weak  bath  of  saflrun,  which  heightens  the  I 
of  the  colour,  and  gives  an  agreeable  odour  to  the  skins.  After  dy< 
skins  are  tanned  in  a  large  vat  containing  a  warm  infusion  of  sumach, 
they  are  kept  for  some  liours,  until  they  are  sufficiently  tanned.  Th 
th&i  are  intended  to  be  black,  arc  first  tanned  in  sumacu,  without  any 
dyeing,  im  the  sumach  (or  the  gallic  acid  contained  in  it)  acts  as  a  mc 
strike  a  black  colour  by  the  addition  nf  a  solution  of  iron,  which  is  mil 
them  by  a  workman  with  a  stiff  brush. 

The  next  processes  are  polishing  and  graining;  they  are  performi 
by  hand  or  by  macliinery,  and  are  techuically  called  fittithutg,  W 
formed  by  hand,  the  workman  takes  a  skin  and  lays  it  before  him 
inclined  mahogany  table,  the  highest  side  of  which  is  upon  a  level 
workman's  middle,  and  tlie  opposite  side  about  a  foot  lowur,  in  order 
weight  of  the  body  mav  assist  in  giving  effect  lu  the  ptilisher ;  tliis  is 
glass  cut  into  polygonal  surfaces,  with  which  the  workman,  holding  it 
his  fists,  rubs  the  surface  of  the  skin  uniformly  from  the  higher  pa 
table  to  the  lower,  the  weight  of  the  upper  part  of  the  body  being  the 
force  applied :  the  skin  bemg  held  by  its  edges  overhanging  the  highe 
the  table  against  which  the  man  presses  during  the  work.  This  pel 
glazuig  of  the  surface,  (which  greatly  improves  the  appearance  of  thi 
being  done,  the  Raining  is  proceeded  m.  For  this  purpose  the 
employs  a  ball  of  hard  wood,  usually  box  or  lignum  vitse,  around  whi 
tonally,  are  cut  a  serie^t  of  equi-distant  paraUel  grooves,  producing  tl 
alternating  scries  of  projecting  parallel  ridges ;  with  these  riches  the 
scores  the  skiu  all  over  in  parallel  lines,  and  wlien  that  is  done  he  shifU  i 
little,  so  as  to  croHS  the  fir^it  Uneii  at  a  very  acute  angle,  with  liis  ridged  ba 
he  does  uniformly  over  the  skin,  and  thus  produces  a  regularly  corrugate 

In  the  application  of  machinery  to  the  operations  of  polishing  and 
the  principal  (iilliculty  to  be  overcome  was  to  make  the  action  accfi 
itself  tu  the  varying  tliickness,  hardnebs,  and  texture  of  the  skin ;  for  t 
sary  quantity  of  force  to  grain  the  firm  parts  of  the  skin,  woul^  if  a 
the  tender  parts,  tear  them  ;  and  unless  the  machine  possessed  a  ver 
degree  of  flexibility,  the  prominent  parts  would  get  severely  rubbed  i 
while  the  depressed  parts  would  not  get  touched,  or  be  but  slightly  ac 
We  shall  annex  a  description  of  the  earliest  invention  (about  twenty-: 
ago)  for  this  purpose,  which  has  been  in  use  ever  since. 

HeberVi  Patent  Leather-JiniMkiHg  Machine. — This  essentially  connsts 
ttiS*  circular  frame  or  wheel.  S  feet  in  dlanictur,  revolving  hortsont 
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the  •■•d*"'  *"'"  '^i  ■'"'  •"•""'"■•v  "1'  ti'i"  vrhttl  u«  Aiud,  in 
■  fcrici  according  lo  the 

titbe"!"in  ^      '       J  .  with  proper  mcftni 

r  tho  rubbers  wiih  grent  exactness,  and  of  readily 

itigtlifm.  according  lo  circuuisUncei.     TIicap  ml>- 

iuUtui,  |>iu«  direi^tly  (%ver  u  wries  uf  eiglit  ijibles,  circularly 

ith  thr-tn.    Tho  upper  surfaces  of  the  tablet  are  all  bruuglil  (o 

1 1  lo  lUe  plNfie  ilcscribrd  by  tlie  under  BuHacM 

J.     The  ftkins  to  be  poliflhed  or  grained,  at* 

•>M'    "ii   ■     '       -  I   if  they  were  all  perfectly  equal  in 

ttfAturi'.  more  would  be  retjuired  to  make 

but  ai  lIk   ........  ...,i.r  in  every  posaible  degree  in  thoM 

are  mounted  upon  clantic  bearing  and  are  further  sun- 
tu  each,  at  the  end  of  «hich  lever  is  a  step  or  treadle, 
[oian  fttaiiij"!  ettber  witli  both  feet  or  witli  one  foot  only,  llnU 
Circe  accnrding  to  circnmstancea,  ur  llie  nature  of  the  wurk 
atkd  when  bo  slept  entirely  oH'the  lever,  the  table  falU  below 
nr«  of  itie  rubben,  and  tliereforc  out  of  action.  When  the 
lEe  surface  of  the  tnbleover  ^vbicli  the  rubbeniact,  approaches 
part  nf  »»  inch  of  the  plane  described  by  tlie  lower  sides 
tJtat  when  a  skin  is  interposed,  the  thinnest  parts  are  operated 
rith  a  force  as  slight  as  the  workman  pleases,  and  the  thick  and 
wi4b  aoy  greater  preuure  ut  the  dlrectiun  of  the  onerator.  For 
~  limerring  a  very  true  plan?  nn  that  part  of  the  table  over  wtiich 
atftd  rrainers  traverse,  that  portion  of  it  is  made  of  brass  with 
>w<  uudemeAth.  The  extremities  of  thid  metallic  portion  are  gra- 
'  a  little  fiuui  the  tnie  plane  to  prevent  the  rubbers  ttriking  the 
IM  ill  rapid  Kucccssion  on  to  or  on  their  work.  A  workman,  who 
:h  table,  spreads  the  akin  upon  it,  and  keeps  constantly  shifting 
ill  tcceives,  till  it  has  all  been  operated  oil  over  aUke  in  parallel 
ima  tlie  skin  a  little  sideways,  so  that  the  gminers  pass  oves 
.  as  before  mentioned  in  the  hand  work. 
ly  thu.-i  be  performed  tn  an  etjual,  if  noti 
L'.  Qiid  at  about  one- tenth  the  cost  Ow{ 
iy  chamfered  oif  towards  their  edges,  ani 
_.:i  uver  the  table,  by  unpractised  operators, 
.  scored,  showing  in  a  disadvantageous  manner 
These  defects  were  soon  remedied  by  atten- 
tjoned,  ond  the  work  afterwards  executed  was  upon  the 
riptioii ;  for  it  will  be  readily  conceived,  that  with  oo  great 
rb«el  being  8  feet  in  diameter),  the  curvilinear  form  of  the 
'and  erosung  each  other,  so  as  to  form  minute  lozengo- 
.  -  m  be  straight ;  and  that  if  a  scratch  be  made 
-r  its  beauty,  whether  It  were  in  a  ttraight  or 
jT'iiilemfin  of  great  talent  (Mr.  Joseph  Ellis)  subfte- 
the  idea  of  u  liniahing  machine  that  would  groove  the  skin  in 
'  it  was  constructed  with  great  accuracy  and  beauty  of  work- 
r^  Alexandvr  Gnllowuy,  who  joint-d  Mr.  EUis  in  a  patent  for  it. 
* '  ii  (■!-  brought  to  work  to  advantnge  the  writer  is  not 

but  it  appears  to  him  lo  be  of  s  charncler 

rt  ot  wheel  revolving  horixontally.  like  Ilebert's, 

■to  inches  diameter),  which  revolved  venically 

.  (which  were  fixed,  in  Citable  caraages, 

h  proper  o^j"'*^'"*^"^'  The  table  on  which 

'     t   a  circle,  of  the  same  radius  as  thai 

/ers  and  grainers;  thus  the  skins 

>.  ;  .i.iicar  motion,  owing  to  their  lying  in  a 

ijvriiiion,  very  ably  nnd  lully  described, 

■lit  firprifori^  of  ^rti,  Second  Scries,  to 
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«hkb  the  reader  ii  referred  for  the  det&ili;   an  itupeclion   of  the  drawi 
in  which  inch'nea  us  to  think  the  machine  may  have  failed  &om  two 
FirMt,  the  Bnisher  incurs  great  riski  from  blows  by  tlie  ri^'olving  toob  as' 
vucceuively  deicend  into  the  hollow  curve  wliereiii  the  bkin  is  uperal 
He  ha«  to  look  down  this  curve  to  sec  his  work ;  and  as  the  viei 
unfavourable  one  for  examination,  he  might  inadvertently  pnt  his  bead 
and  pet  a  fatal  bluw.      If  a  guard  were  put  up  to  prevent  such  an  i 
would  be  in  the  way,  and  obstruct  light  in  a  lituation  where  more 
Seccnd^  Tlic  necessity  of  extraordinarily  accurate  workmanship  to  mi 
feet  adjustment  of  the  concave  surface  of  the  tabic,  with  the  curve  dt 
the  revolving  tools.     A  third  objection  will  probably  Ue  against  the  diri 
which  the  table  is  brought  into  or  goes  out  of  action  ;  it  is  made  to  slide 
horizontal  and  tangential  line  with  the  lower  side  of  the  circle  described  by  1 
tools,  consequently  the  lower  extremity  of  the  table  conies  into  action  first,  wl 
must  subject  this  imiM>rtaat  port  of  the  machine  to  shocks  \cry  unfavut 
to  the  prescr'vation  of  a  perfectly  true  bearing.     We  submit  that  it  wouldj 
letter  10  make  the  tabic  move  in  a  rrtdinl  tine  to  the  centre  of  the  wheel, 
the  lenit,  in  a  tangent  to  a  very  small  inner  circle. 

Sptittinij  of  Hidex  (md  Skiru. — We  have  already  noticed  that  after  a 
skin,   or  otticr  raw  hide,  has  been  cleansed  and  purified  from  all  ext 
niattcrSf  it  undergoes  a  Bcrapiog  and  paring  of  its  inner  surface  to  give 
thinner  or  more  uniform  substance  ;  bv  these  processes  the  subsequent  dyt 
Aud  tanning  are  greatly  facilitated.     This  reduction  of  the  subiitauce  was 
entirclyi  and  is  still  partially,  executed  by  means  of  a  knife  in  the  banc 
workmen,  some  of  whom  are  m  dexterous  os  to  be  able  at  every  stroke  of 
knifti  to  take  off  a  shaving  the  wliule  breadth  of  the  beam.     The  utmost 
tiun  of  ordnmry  skill  was,  however,  insufficient  to*  prevent  the  frequent 
rencc   of  unlucky  cuts,    by  which    the    value  of  the  skin  was  cnnsideri 
lessoned,  and  the  pieces  sliced  or  scraped  off  were   only  applicable  to 
making  of  glue.     But  by  the  introduction  of  macluner)'  to  effect  this  nperal 
the  skin  is  now  divided  throughout  its  entire  subttonce  into  two  part^  of 
extent,  one  of  which  is  subsequently  converted  into  leather,  and  the  otlier 
parchment;  at  the  mbic  time  the  upper  or  hair  side  of  the  skin  is  tbi 
made  smoother  and  of  a  more  uniform  tbicknens,  which  enhances  it« 
Dtiring  the  laat  forty  years  a  variety  of  highly  ingcniovis  machines  have 
constructed  for  this  curious  and  apparently  diflieult  operation.     It  is  now 
twenty-seven  years  ago  that  we  saw  a  beautiful  machine  for  this  pui 
work  in  the  extensive  manufactor,'  uf  the  Messrs.  Beviiigton,  near  Bermom 
the  peculiar  or  ei»sential  features  of  which  we  slmll  be  able  to  aflbrd  the 
AD  iaea  of  in  a  few  words. 

Bmi^gton's  Splittiti</  Machine. — In  a  ttout  A  framing  were  mounted 
liorizontal  rollers  or  cylinders,  which  were  made  to  revolve  in  opposite 
tions  by  means  of  pinions  at  one  of  their  extremities  gearing  into  each 
The  lower  roller  was  solid  and  turned  concentrically  upon  its  axis ;  ore* 
roller  the  skin  in  its  wet  state  was  spread  out  across  its  breadth,  with  ita 
side  next  to  the  roller,  the  uneven  or  flesh  side  being  uppermost.     To  givn] 
uniform  pressure  to  the  uneven  side  of  the  skin,  a  hpecies  of  flexibility 
feircd  to  the  upper  roller  by  comnaundiug  it  of  a  scries  of  circular  met 
pUtei,  like  a  roll  of  penny  pieces,  but  wliich  were  about  half  an  inch  in  tli 
Dess,  and  three  inches  in  diameter;  each  plate  hud  two  holc^  one  in  the  ceil 
through  which  passed  a  fixed  axis,  nmnller  than   the  hole,  in  order  tbal 
plates  might  have  a  certain  degree  of  pluy  or  eccentricity  of  motion  ;  the 
hole  was  about  midw.-iy  between   the  centre  and  tlio  circumference,  thi 
which  a  rod  passed  freely,  the  extremities  of  which  were  so  fixed  to  fian^ 
the  extremity  of  the  roller  as  to  perform  a  plunclary  motion  round  the  comi 
centre  of  the  plates;  and  m  the  rod  pa&sed  through  all  the  circular  plates, 
were  all  carried  round  with  it,  while  the  centre  of  motion  of  eacli  indi 
plat^,  oving  to  the  play  given  lo  ihcm,  were  constantly  being  changed  io 
portion  to  the  thickness  of  that  part  of  the  skin  pressed  against  it,  by  the 
luiion  of  the  lower  inflexible  roller.   As  the  skin  emerged  from  the  bite  bell 
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e  ruUm,  it  came  in  conUict  villi  the  straight  edge  of  a  very  sharu  knife,  to 
vc\i  a  constant  sa\ring-like  motion  was  communicated  by  tlie  revolution  of  a 
ank.  The  circular  plates,  wbicli  were  turned  with  great  truth,  were  not 
eised  fast  laterally,  but  kept  slack  and  well  oiled,  their  sides  sliding  freely 
[ainit  one  another,  so  that  each  individual  plate  pressed  simply  by  its  own 
avity,  in  order  tliat  however  varied  the  thickness  of  the  skin,  the  pressure 
.ould  be  uniform  over  the  whule  surface. 

By  this  anrangement  it  will  bo  observed,  that  the  upper  portion  of  the  akiu 
the  uneven  one,  and  that  the  lower  portion  is  the  perfect  skin,  smooth,  and 
liform  in  all  its  parts.  As  a  curiosity,  and  to  show  the  capability  of  the  machine, 
teep-skins  were  sometimes  split  into  three  parts  of  equal  area ;  the  outside  one 
i:ing  applicable  to  the  preparation  of  several  kinds  of  leather,  the  middle  to 
le  making  of  parchment,  while  that  on  the  flesh  side,  from  its  inequality  of 
uckne^s,  and  want  of  firmness,  was  only  applicable  to  the  making  of  glue. 

Stott't  i>pUifhi<f  Machine. — About  the  same  period  of  time  that  we  saw  the 
uchine  at  Mea&rs.  Bevington's  (which,  we  should  have  added,  was  said  to  bo 
ue  invtntiun  of  Lieut.  Parr),  another  machine  was  brought  under  the  notice  of 
Ke  Sociity  of  Arts,  who  rewarded  the  inventor,  Benjamin  Stott,  of  Bermondsev 
itrert,  \itth  the  funi  of  twenty  guineas  for  the  conununication  of  the  same,  ft 
9  dfrs^Tibed  with  engravings  in  the  twenty-fourth  volume  of  the  Society's 
fratuacfivns,  of  wliich  we  subjoin  the  following  brief  account:— The  skin  is 
tnpped  round  a  cast-iron  barrel,  havnig  wooden  ends,  over  which  the  sides  of 
he  skin  are  overlapped  and  made  fast  by  pins  stuck  through  them  into  the  wood. 
Taere  is  also  a  longitudinal  groove  in  the  barrel  for  the  insertion  of  a  locking 
»T  with  points  that  holds  down  the  ends  of  the  skin  underneath  them.  The 
Mrrrl,  wi:h  the  skin  so  stretched  upon  it,  is  made  to  revolve  by  the  agency  of  an 
ittacbed  cord  passing  over  a  pulley,  and  having  a  weight  appended  to  the  other 
tad.  The  axis  of  tlie  barrel  rests  upon  two  anti-fricticn  rollers,  which  turn  in 
a  lUp  of  brass  fi;:ed  to  the  wooden  frame  of  the  machine ;  and  the  weight  is 
wily  just  sufficient  to  overcome  the  friction  of  these  parts,  end  to  bring  up  the 
•cin  .'iDviiHt  the  edge  of  the  knife  as  it  cuts  by  the  traversing  motion  of  a  frame 
ij  »hif.h  it  is  screwed. 

RevfTt'^  Splitting  Machine. — By  a  reference  to  the  eighteenth  volume  of  the 
H*-prrtoTy  uf  ArtK,  Second  Scries,  we  find  the  specification  of  an  Knglish  patent 
Lrinted  ttJ  Mr.  Joseph  Warren  Revere,  an  Aniciican,  "  for  a  new  and  improved 
intihnd  of  splitting  hides  and  shaving  leather,"  dated  1810,  in  which  the 
pitcntce  declares  liis  method  to  "consist  in  the  use  of  a  Jixed  or  stationary 
%,zMe,  and  in  so  placing  and  confining  it  as  to  meet  the  hide  or  leather  before  it 
:rsc;:pt:£  fVom  the  action  of  the  forcing  cylinders ;  and  also  in  the  construction  of, 
2r.c  the  manner  in  which,  a  powerful  action  is  obtained  from  the  forcing  cylin- 
di-rjt,  whcri-by  the  hide  or  leather,  as  it  passes  through,  has  not  room  to  deviate, 
lu*.  rau£t  necessarily  be  forced  and  proceed  right  onward  to  the  knife,  and 
Quitrpo  tl.e  splitting  and  shaving  intended.  By  this  madiinc  the  hides  or 
!ea:her  art  split  or  divided  into  any  thickness  required,  and  with  gieat  expe- 
e;*.lun  ;  and  when  divided  or  split,  arc  tefi  with  smoolli  surfaces,  and  free  from 
wy  n-.arks  of  the  knife."  Thus  far  saith  the  record  of  the  patentee ;  but 
v'.tftl.rr  the  motion  of^he  knife  can  be  dispensed  with,  and  ^tt  produce  good 
kork.  is  a  point  that  may  still  be  questioned.  We  can  conceive  the  possibility 
.i  i:i  ^LiHwering  to  bplit  a  skin,  were  it  of  uniform  thickness;  but  it  is  other- 
*.'<'-.,  :aid  the  patentee  has  made  no  provision  in  his  niuchinc  to  accomniodute 
tr-t  c.Tcumataiiie.  He  has  a  feeding  roller  s^ct  all  over  with  points,  which  cun- 
c  Mi  the  skin  between  a  piiir  of  injlexible  rollers,  "  grooved  or  fluted  longitu- 
c j'd!r  upon  the  surface  of  both  of  them  ; "  and  it  is  ihcsc  that  are  said  to  force  the 
ttfcin  so  that  it  cannot  deviate  from  passing  on  each  side  of  the  edge  of  the  knife. 
Be:  \\  «eems  to  us  evident  that  a  sheep  skin,  varying  as  it  does  in  its  thickness, 
iau£t  be  absolutely  crushed  in  its  thick  parts  before  the  thin  parts  can  be  com- 
f-msed  firm  enough  to  be  cut  by  a  mere  push,  especially  at  that  distance  thut  a 
iaife  edge  can  approach  ^fiuted  roller;  and  as  ihe pressure  must  be  unenual  where 

tJte  n»jaces  of  the  skin  are  not  parallel  and  the  rollers  are,  it  seems  to  follow  that 

tie  skfn  would  be  cut  into  ridges  in  the  direction  of  the  motion  of  the  skin. 
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KEATJIER- 


We  ■lioll  finikh  our  occoitnt  or  Uiu  euriotu  branrli  of  Art  Uf  iJw 

i>r  ft  novel  and  lecently  |iA(etit4>d  tnventiun  ft>r  l)t(*  nurjMaf,  «h 
furaiabcd  to  ni  by  that  eminent  drafltman,  Mr.  C.  Davy»  of  P 
London. 

Duxbury'i  Patent  Skin  Spiiitlng  Machine. — Mr.  Dnry  ulAlea  thai 
found  that  the  parallel  sidea  of  a  cylinder  are  not  Hdapt«<l  lor  tli»»  « 
Kioii  of  n  akin  upon  thcra ;  uud  that  the  cunicquence  of  f 
such  lurfacea  is  to  fomi  little  vrinkles  which  the  slraieln 
and  thereby  producei  holes.  To  obviate  thit  defect,  and  ui»o  thiit 
produced  by  tlie  rccipiocitin^  nction  of  the  ktitfe,  a  vurh-ty  of 
been  projected,  in  which  ihc  cutter*  partook  of  a  rotAtory  n 
mechanical  diOiculties  attending  the  application  of  the  principle 
tiiL'ir  abandoiiiiii'iit.  Mr  Duxbury  has,  however,  by  a  nuvel  p(M_ 
tMktiers,  and  a  netiiliar  f(inn  of  the  bed  over  which  the  ckiu  is  Uid, 
all  iltose  difficuliica.  und  the  skina  are  cut  by  one  conrinunns  anioolh 
the  whole  surface.   TIic  inAcIiiue,  as  shown  In  the  Eubjoined  fn^rari«|p^ 


Fie\ 


n 


uid  3,  e«sentiatly  cr>n»i«t  of  a  great  vertical  whael  A,  IT  feet  in  t!i 
poied  of  wood,  atrcn^ihened  by  iron  artna  ;  the  sxlr  Qf  which  tuma 
blocka,  upon  a  r(.  ii,^  I  I.     On  the  periphery  of  this  whi 

twenty-five  thin  y  ,1,  grutind  to  a  fine  edpr^  ntid  to  d 

to  forin  a  ctitnpKi.  viMi.ji  miifc,  projecting  a  ihoit  distance  A 
the  aide  of  the  «h(f].     Tlie  xkin  to  bo  »tdit  paaacs  orer  the 
instead  of  bring  strsighl  tided  lonfi>itiidinaIly.  nas  a  ctirrcni  co 
■aiiir  radium  ni  tht  enrre  dpacribed  by  the   rvvolving  knivn, 
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re  mentioned ;  his 
wood  extenuUly. 
a&  tren  frame,  and  turned 
Ok*  tn»e  curve.  A  sitt  is  cut  Ion- 
BiliiuJIy  on  ihe  aurfiice  of  the 
vbffrrin  iKu  edges  of  the  skin 
~ ;  and  the  skin  is  kept 
daring  the  operation  by 
BsoT  a  east-iroD  frame  P,  called 
tW  pftlentec  the  ^orrraor,  and 
ui  tlfeefoDoving  figure  (3).  on 
aeaHe.  The  ends  ifide  in 
III  th«  tmright  pmts  of  the 
imin^,  to  wh'tco  it  may  be  adjusted 
•id  Sixf^  .  and  il  is  provided  at  K 

LT  and  chain  for  raising  or 
;  &om  its  position.  ai  mav 
required.  The  skin  as  it  is  split 
MO  through  the  opening  H,  and 
laoe  on  to  the  roller  G.  whereon  it 
voufttL  Motion  »  giren  Ut  the 
Mcbine  bv  a  band  pAssing  round 

rllejr  h,  which  actuates  the  pul- 
on  the  same  oiis;  and  itiis,  by 
«ffiiu  of  an  cndteis  band.  tuni«  llie 
Piday  D ;  on  the  axis  of  the  latter 
U  kn  endlcia  screw  M,  wliicb  tarna 
tks  w^f^l  h  on  tJie  iixi*  of  the 
^ni-.!  .'.on  is  commiinicatM 

^  ^  In    splitting   smnll 

•liiu,  wft-Hil  tlmms.  such  a^  that 
^ncxftodi  are  arranged  under  the 
bvtr  side  of  the  great  cutting  n-hcrl 


1^.1 


The  patentee  also  empin^s  occaaionally 


•  "fffttraor  of  a  diffrmtt  kind,  to  coniprnsate  any  irreguWity  that 
^m  may  b«  fin  the  surface  of  the  dnim ;  it  conaistst  as  al)oivn  in  the  annexed 
fym  {ih  of  a  ■vrica  of  pieces  of  metal  hanging  loosely  an  a  bar.  so  that  they 
■        kioiply  by  ihelr  graTity,  presi  witli  a  umfomi   force  upon  an  in-egular 


S;: 


Fii-  ♦. 


i>tifArr.— This   nperation.   which  usually  forma   quite   a  tUsliucI 

I,  Tfioaists  in  a  pccnliar  mode  of  dressing  or  preparing  leather  for  boots, 

■0^  haman,  and  »  vsriety  nf  other  things.     The  dressing  of  n  calf_»kin  (or 

■  ti|ipar4<aU»n  of  sboea,  will  give  a  general  idea  of  thi'  proce&fi. 


The  offaJ 


n 


LEATHER. 


pftrtfl,  sucli  as  the  head,  tail,  and  shanks,  being  first  taken  ofT,  (which  ii 
rounding  the  skin,)  it  is  soaked  in  a  tub  of  water  preparatory  to  iliaving,  wbic 
is  perfDrmed  upon  a  beam.     Tlie  beam  is  a  pusL  fixed  in  an  inclined 
and  faced  with  lignum-vitje,  about  S  inches  Virond.     Tlia  knife  ii  a  at 
ongttlar  blade,  about  12  Inches  long  and  5  inchea  wide,  with  two  edj 
end  has  a  straight  handle,  and  the  other  a  cross  handle  in  the  directioaj 
plane  of  the  blade.     A  cnarne  and  a  Hne  grit  whet-sUine  are  used  to 
the  edge  vf  the  knife,  which  is  afterwards  turned  to  a  "  wire  edge"  by  b 
a  strel   inslnimeiit,  which  the  workmnn  constantly  holdji  between  nil 
The  mode  of  using  the  knife  has  already  been  noticed.     In  order  to  k< 
substance  of  tlio  skin  equal,  the  man  frequently  examines  it  in  the  coiitk 
shaving  in  every  part,  by  passing  it  double  between  bis  fingers;  and  when 
ficiently  redticed,  he  throws  it  a  second  time  into  a  tub  of  cold  water  to 
scoured  and  extended ;  for  this  purpose  it  is  laid  upon  a  stone  table,  to  vbii 
the  fleth  side  adheres,  nnd  is  there  worked  with  the  edge  of  a  small  squ 
Blonc  fixed  in  a  handle  :  ptiniicc  stone  is  sometimes  med.     With  a  bruth 
skin  is  cleansed  from  a  sub&tance  called  the  bloom,  which  all  leatlier, 
vith  bark,  is  found  to  contain.     After  being  thoroughly  cleansed  and  dislei 
while  in  its  wet  slate,  il  ia  stuffed  with  a  mixture  of  two  parts  cod  oil,  end 
piirt  tallow,   called  dubbing,  which  U  apphed  to  both  sides  of  the  skin, 
clnefly  on  the  flesh  side     It  is  then  hung  «p  to  dry,  by  which  the  inoi»lt 
evaporates ;  and  the  oil.   which  cannot  be  diitsipatcd  by  mere  exposure,  ^ 
dually  takes  the  place  of  the  moisture,  and  sinks  deeply  into  the  pores  of 
skin.      The  leather  is  next  boarded  or  bruised,  by  a  grooved  piece  of  «t 
(like  a  crimping  board)  that  is  fastened  to  the  hand  by  n  strap  ;  with  this 
akin  is  doubled  and  worked  until  made  very  flexible;  it  is  next  "  whicent 
that  ift.  lightly  shaved  over  again,  by  which  tlie  fle;.b  side  is  well  cleaned,  and  it] 
brought  into  a  proper  stale  tn  receive  the  colour  used  in  waxing.     Before  it' 
wnxod,  however,  it  is  boarded  a  second  time,  wht-n  it  is  in   that  state  cal 
finished  russet,  in  whtcli  state  it  can  be  bertt  pre.v>rved  :  therefore,  uiitd  it 
wanted  fur  sale,  the  subsequent  operations  called  waxing  nrc  left  iindunr. 
"colour,"  or  blacking,  is  u  cuniposition  of  oil,  lanui  black,  and  tallow,  whid 
well  rubbed   into  the  fleali  side  with  a  hard  bruahi  gieat  care  being  taken; 
keep    the   flesh   side   clean.      A  cont  of  strong  size  ond  tallow    is  then   laid 
with  a  soft  brush  ;  it  is  afterwards  rubbed  wiUi  a  smoothing  glass;  and 
it  receives  the  finisliing  gloss  from  a  tittle  thin  size  laid  on  with  a  spool 
Afler  the  first  coat  of  size  the  skin  i^  l.iid  up  to  dry  and  incorporate,  an< 
lump  of  hard  tallow  is  rubbed  lightly  over  the  surface;  the  skin  is  tbtu 
pletely  finished  for  the  consumer;  and  leather  so  dressed  is  foimd  superiors 
point  of  appearance  and  durabilit)' to  any  other  method.     Thu  curnen 
blacken  leather  on  the  grain  side,  which  ia  dune  by  cubbing  it  with  s 
of  copperas,  which,  combining   with   ihe  gullic  acid  of   the  tun, 
black. 

Russia  Leather  is  prepared  In  Hussta  by  a  series  of  processes  not 
differing  from  our  own.  The  tanning  material  is,  however,  seldum 
the  bark  of  the  black  willuw  being  prefcrrt-d ;  and  where  this  cnnnut  be  ubti 
birch  bark  is  the  next  in  request.  Their  dyed  leather  is  usunlly  red  or  bl 
For  tlie  red,  the  hide  is  first  soaked  in  alum  water,  and  then  dyed  with  Bn 
wood.  The  black  is  given,  an  usyat,  with  an  iron  liquor.  The  leather  is  i1 
smeared  with  birch  tar,  which  gives  tlie  peculiar  smell  so  much  prized  (l 
which,  when  used  for  book-binding,  has  the  valuable  property  of  protecting  J 
book  from  worms),  and  is  finished  by  various  other  manipulations.  The  streal 
or  borred  surfucc  is  ^iven  to  the  leather  by  a  very  heavy  steel  cylinder,  w< 
round  with  wire,  which  niaketi  the  indentaliun?!. 

Saffian  or  Dyed  Alnroqum  Leather,  of  excellent  quality,   ia  extensively 
pared  al  Astracan  end  other  parts  of  Asiatic  Russia.     Only  btick^'  and 
skins  are  used  for  this  purpcse,  and  the  favourite  colours  are  red  nnd  yei 
The  general  method  of  prcpaiing  the  pelt  is  the  same  as  in  this  conni 
dyed  Morocco  leather;  that  ia,  by  lime,  dog'i  dung,  and  bran,     tlont 
ttaed  after  the  branning.     lite  honey  is  dissolved  in  warm  water ;  nntfl 


3.  The  yellow  saffians  are  dyed  with  the*  berries  of  a  species  of 
he  Avignon  berry  answers  the  same  purpose),  or  with  the  flowers  of 
lamomile. 

Toeco  Leather^  as  prepared  from  goat  skins  at  Fez  and  Tetuuii,  i; 
bed  by  M.  Bruffonet  in  the  Bulletin  dea  Sciences.  The  skins  are  first 
he  hair  taken  off,  limed,  and  reduced  with  bran,  nearly  in  the  same 
y  described  for  the  English  Morocco  leather.  After  coming  from  the 
arc  thrown  into  a  second  bath,  made  uf  white  Ciga  mixed  with  water, 
lereby  rendered  slimy  and  fermentable.  In  tlii:!  batli  the  skins  remain 
i  days,  when  they  ure  thoroughly  salted  with  rock  salt  alone  (and  not 
ad  alum),  after  which  they  are  fit  to  receive  llie  dye,  which,  for  the 
hineal  and  alum  ;  and  for  the  yellow,  pomegranate  bark  and  alum, 
are  then  tanned,  dressed,  supplied  with  a  little  oil,  and  dried. 
•• — ^Thid  singular  and  valuable  leather  is  a  manufacture  almost 
I  Aslracau,  where  it  is  prepared  bv  tlie  Tartars  uiid  Armenians.  For 
Jigreen,  only  horses'  or  asses'  hides  arc  taken,  and  it  h  only  a  small 
the  crupper,  along  the  back,  that  can  be  used  for  this  purpose.  Thii 
immediately  above  the  tail,  in  a  semicircular  form,  about  34  inches 
crupper,  and  28  along  the  back.  These  pieces  are  first  soaked  in 
the  hair  is  loose,  and  can  be  scraped  oif;  and  the  skin,  again  soaked, 
or  fhaved  so  thin,  as  not  to  exceed  a  wetted  hog's  bluddcr  in  thick- 
till  all  the  extraneous  matter  is  got  oflT,  and  only  a  clean  mcmbranoui 
ns.  The  piece  is  then  stretched  tight  on  a  frame,  and  kept  occa- 
retted,  that  no  part  may  shrink  unequally.  The  frames  are  then 
a  floor,  with  the  ftosh  sides  of  the  skins  undermost,  and  the  grain  sides 
<t  over  with  the  smooth,  bUck,  hard  seeds  of  tlie  ahibiita,  or  goose-foot, 
lium  album,)  and  a  felt  is  then  laid  upon  them,  and  the  seeds  trodden 

into  the  aoh  moist  skin ;  the  use  of  this  is,  to  give  the  peculiar 
*  roughed  surface,  for  which  shagreen  is  distinguished.  Tlie  frames. 
eeda  stiU  sticking  to  the  skins,  are  then  dried  slowly  in  the  shade,  till 
will  shake  off  without  any  violence,  and  the  skin  is  left  a  hard,  horny 

with  the  grain  side  deeply  indented.  It  is  then  laid  on  a  solid  block, 
ith  wool,  and  strongly  ra^ed  with  two  or  three  iron  instruments  (the 
forms  of  which  it  is  unnecessary  to  describe),  till  the  whole  of  the 
is  shaved,  so  that  the  impression  of  the  seed  is  very  slight  and  uni- 
te skins  are  then  softened,  first  with  water  and  then  with  a  warm 
re,  and  ore  heaped  warm  and  wet  upon  each  other,  by  which  mean^ 


indented  by  the  impression  regain  much  of  their  elasticity ; 

it  nmi»  nf  tli^ir  «ii)MtAnr'«  Kv  nnrtnir.    n»>  iin  fiillv  tn  thf>  If^vcl   of 


and 
the 
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application  of  an  elaitic  coating  and  Tarnish  to  robrtancei  of  a  pItaUt  i 
nich  as  all  kinds  of  doth,  whether  cotton,  linen,  woolleo,  or  felt  Wh 
material  is  required  to  have  flexibility,  the  composition  is  to  be  made  oft 
lowing  ingredients  :— 

Common  glue  size 8  parts. 

Boiled  linseed  oil 4     „ 

Lamp  black 1     „ 

White  lead,  ground  flnc  .     .     .  2    „ 
Pipe  clay,  ditto 2    ,, 

These  are  to  be  melted  and  well  blended  together  over  a  fire.  At  fii 
size  is  to  be  melted,  then  the  oil  is  to  be  added  in  small  quantities  at  a 
next  the  lamp  black,  white  lead,  and  pipe  clay,  during  which  it  should  b 
s-tantly  stirred ;  the  composition  is  then  complete.  Tlic  cloth  being  prei 
{■trained  upon  frames,  the  composition  is  spread  on  it  evenly  and  smoothl; 
a  pallet  knife,  working  it  well  therewith  into  the  interstices  of  the  cloth,  i 
it  shall  he  thoroughly  saturated  with  the  composition.  The  first  coat  ii 
to  he  dried,  either  in  the  air,  or  in  a  warm  room,  by  hnnging  up  tlie  frame 
being  taken  that  they  be  not  exposed  to  much  heat.  When  thoroughly  drii 
liard,  a  second  coat  may  he  laid  on  and  dried  in  a  similar  way ;  also  a  tli 
funrth,  or  a  fifth,  if  required  of  great  substance,  which  should  all  be  sprc 
as  smoothly,  and  every  successive  coat  be  hard  before  the  next  is  la 
This  material,  the  patentee  states,  is  chiefly  intended  for  tlie  inanubct 
patten  ties,  and  therefore  he  cuts  it  into  strips  previously  to  varnishing  ii 
passes  them  between  polished  metal  rollers  to  give  them  a  smooth  even  si 
Some  drying  linseed  oil,  or  other  suitable  varnish  is  then  brushed  on 
Rtrips;  niixmg  with  the  vanish  any  required  colour  to  give  the  artie 
desired  tint  llie  next  operation  is  the  cutting  up  the  material  into  the 
sizes  for  patten  tie?,  and  flnishiiig  the  same  as  usual  under  a  sere* 
with  dies. 

For  coach  tojis,  and  other  purposes  where  flexibility  is  not  necessar 
ouantities  of  the  pipe  day,  white  lead,  and  size,  may  be  increased,  accord 
tne  nature  and  use  of  the  article  to  be  manufactured  of  it.  For  smooth 
down  and  polishing  such  large  pieces  of  the  cloth  as  will  not  pass  throug 
roller  press,  the  common  method  of  rubbing  with  pumice  stone,  tripcdl^ 
adopted  previous  to  varnishing. 

Hancock's  Patent  Hub/itUute  for  LtatUtr, — Instead  of  using  cloth, 
Nfr.  Gunby's  patent  jnst  described,  Mr.  Hancock  merely  hackles  or  can 
fibres  of  flax,  cotton,  &c.  by  which  they  arc  drawn  out  into  layers  of  a  st 
thickness ;  they  are  then  felted  together  in  a  trough  of  water,  and  aftei 

1  tressed  bi-tucen  cylindrical  rollers.  Over  this  mhric,  liquid  caoutchc 
ndian-ruhber  is  to  be  spread  uniformly  by  means  of  a  spatula.  Wbe 
caoutchouc  lias  sutliciently  sc^idificd,  it  is  to  he  again  pressed,  then  r 
ttuotlier  coat  of  the  re.shi,  and  again  pressed. 

LEMONS,  Salt  or,  is  the  native  salt  of  sorrel,  the  siiper-oxalate  of  p 
and  iscliiefly  u.'^od  to  take  the  ink-spoti  out  of  linen.  The  efi^ct  is  pro 
by  the  oxalic  acid  dissolving  with  facility  the  oxide  of  iron  in  Uie  ink,  < 
combinations  of  which  with  the  gallic  acid  the  colour  depends.  It  can  be 
without  any  risk  of  injuring  the  texture  of  the  cloth. 

LKNS,  in  Optics,  a  piece  of  glass,  or  other  transparent  Bubstancc,  hari 
two  Mirfaces  so  formed  that  the  rays  of  light  have  their  direction  chang 
passing  through  it ;  so  that  they  eitlier  converge,  tending  to  a  point  be}'oi 
lens ;  or  diverge,  as  if  they  proceeded  from  a  point  before  the  lens ;  or  bi 
])aralle1,  aflcr  converging  or  diverging.  Some  lenses  arc  convex,  that  is,  tl 
in  the  middle  than  towards  their  circumferences;  those  that  swell  on  botf 
«'ire  called  double  convex  lenses;  some  are  concave,  or  thinner  in  the  m 
some  are  jdano-convcx,  or  flat  on  one  side  and  swelling  on  the  other;  son 
plano-concave,  or  flat  on  one  side  and  concave  on  the  o'.her ;  and  lastly, 
are  concave  on  both  sides.    According  to  s'.>uie  opiiciajs,  tJie  greatest  Ua 
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f  m  i&ek.  if  it  t*xri-f<i  i>i«r  tlikknfiM  they  do  not  caII  ii  a  l«nt« 
jriau.     I  hv  blowing  or  princlin£».     Blovm 

J]  |;li)h«i>  tfic  fianic    of    u   Uinp:    ground 

Bed  hy  grixitiiag  and  piilUlai;tr.  A  variely  of  ilmple  ftppur«tu« 
tlN>  frocr««c^  of  prtnHInK  and  polishing  lou9C!!,  omonjrHt  which 
'tts  rrccTi  '  '  '  notice  of  the  i.-i  'f  (he 

uin'ln*'.  ..  in  one  of  liitiiit'  urea 

Eim'f'ti —  <  iiiiuji^.     ti  :<iii(WH  llie  eilji^  nf  m  imuiiu    lap  or 

UrtJr  1iaae«  upon;  A  a  clrLMilar  tool  or  block,  upon  the 

^■.:i«ci  to  be  ground  arc  cemented  ;  c  is  a  r«ctpro- 
uining  any  weighty  matter  -,  e  a  long  niorticed  apertura 


irough  «bicb  llie  bxr  c  freely  works ;  ftt  crauk  ; 
rl-Milili-  piilh-v  wheel,  the  axii  of  which  reati  in 
oy  wheel.      Now  on  turning  the 
ir  c  gives  to  6  an  eccentric  motion  ; 
>    Huriiicc  uf  (he  lap  a  being  iacrcased  or 
by  increasing  or  diminiahine  the  load 
l.v  (M'li-  ofl,  (bat  the  cord  which  pouea 
CM>r  "1   iiivriuiis  to  its  embracing  the 
if  rntisequcnlly  a  motion  ii  given  to  the 
lat  given  to  b,  wliicb  is  considered  to  pro- 
:t  of  grinding.     Tbo  apparatui  described  i» 
luoducing  of  plane  iiurfacei  to  optical  glaasea; 
oo  the  otlier  side  of  the  machine,  is  at  the 
liniUf  arrangenienis,  employed  in  grinding  con- 
Fur  this  purjwse  a  variety   of  laps 
l4lar  to  tliuse  dcUiirated  in  the  margin,  are  ao 
the  bed  /.  which  bed  la  adjuitahle  by  four 
i '  "  is  driven  by  another  band 

end  '  >1  pre^aure   given   by  another 

'  r  tool  /  wai  nut  uppaxent  to 
'  (  wc  coiijectuic  it  is  intended 


r 
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to  fix  a  diamond  at  the  point,  for  cutting  llie  glasses  out  of  ■  true  ctrcukr 
by  being  tcrewcd  on  at  m.  Tlie  several  tools  uied  arc  adapti^  fur  m 
caanging,  that  the  operations  may  be  perfurmed  with  celerity.  See  Orric 
Instbumcnts. 

LEVEL.  An  iustrumeut  employed  for  obtaining  a  line  ur  plane  puiuUel  to 
plane  of  the  horizon.     One  principal  use  of  the  level  is  to  nnd  the  difTei 
rtcvation  of  two  or  more  planes,  for  the  purposes  of  conveying  water,  o( 

roods,  &c.  from  one  place  to  another.    Amon?  the  various  coathvaneea  coD] ^ 

for  constructing  instruments  for  finding  the  level,  the  following  are  some  of  1 
principal.    The  ioater  Uoel,  the  hoiizontal  line  by  the  surface  of  the  fluid  :- 
roost  simple  kind  is  nothing  more  than  a  long  wooden  trough,  filled  with 
such  as  is  described  by  Vltruvius,  under  tlie  nameof  thec/<ow&a/».   Aaothcrl 
of  this  kind  consists  of  two  cups,  fitted  to  the  ends  of  a  straight  cylindrical 
of  an  inch  in  diameter,  and  three  or  four  feet  long,  by  which  the  water 
communicares  from  one  cup  to  tlic  other;  the  tube  is  movable  on  \ii  atand 
means  of  a  ball  and  socket,  und  tlius  the  surfaces  of  the  water,  when  the 
are  equally  full,  show  the  line  of  level.     Two  glass  cylinders,  of  three  or 
inches  in  length,  may  be  substituted  instead  of  the  cups,  being  fattened 
wax  or  mastic  to  the  ends  of  the  tube :  this  machine  should  be  filled 
coloured  water.     A   very    simple    quicksilver  level,    invented  we  bdiere 
Mr.  Parker,  of  Sweeny,  is  delineated  in  the  annexed  cut,  which  it  is 


mttcb  used  in  the  north  of  England  for  irrigation,  draining.  &c.  and  doe 
cost  OS  many  shillings  as  the  usual  instrument  employed  costs  of  poumbt 
(tlartwo  funnels  or  basins  cast  in  iron  from  the  same  mould,  their  lower 
arc  concuide  cylindrical,  and  bored  fo  as  to  bo  of  exactly  equal  diamebnv ; 
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by  flanges  totlie  tube/,  nhich  is  flat  at  top,  and  through  nhich 
ilowB.  c  c  are  two  float*  also  exactly  e<juaj  to  each  other  in  lengthy 
**  w«r  Rurfac*.  A  hole,  one-eighth  of  an  inch  in  diameter,  is  drilled 
the  fhonfls  for  introducing  the  quickiilrer,  and  afterwards  clotelv 
cork  J  d'u  A  mahogany  lop  to  the  instrument,  to  which  the 
wed  ;  e  e  arc  collars  or  guides  for  the  floats,  mode  of  lignuin- 
t  the  escape  of  the  quicksilver ;  g  is  the  stand  and  ptvot  on 
Between  all  the  junctures  leather  washers  are  introduced,  to 
ght. 

inia  instrument,  an  observation  is  made  on  tJig  top*  of  tleJfoaU, 
they  exactly  coincide  or  project  equally,  shows  the  ground  to  bo  a 
a1  plane  ;  on  th«  contrnry,  when  they  differ  in  height,  the  ground 
Tnb  mode  of  taking  an  obterraiion  appears  to  us  defectlTe,  as  the 
of  two  surfaces,  when  upon  the  samti  plane,  cannot  bo  distinctly 
iild  be  better  to  have  a  circular  bole  through  the  tops  of  the  floatx, 
It  them  from  a  fixed  point  on  either  side :  when  the  two  circles 
y  would  appear  to  the  eye  as  only  one  of  a  true  6gurc,  and  denote 
any  deviation  would  be  clearly  denoted  by  the  circles  intersecting 
id  producing  a  curved  flgure,  with  two  pointed  ends,  wliich  would 
Jy  the  extent  of  the  alteration  required.  The  simplicity  and 
!•  infflrument  permit  of  its  being  thrown  down,  and  rolled  about 
lining  injur)',  and  any  rough  unlettered  man  may  use  it  with 
be  bacf,  we  are  informed,  of  Mr.  Batt,  Seedsman,  412,  Strand* 


Urtl^  invented  by  M.  Tlievenol,  the  level  is  determined  by  means 

ble,  inclosed  witli  some  fluid  in  a  glass  tube,  hermetically  sealed  al 

\\  the  case  or  ruler  in   which  the  tube  is  fixed  will  be  exactly 

le  bubble  remains  at  a  marked  point  at  the  middle  of  the  tube, 

ing  on  either  side  of  this  mark  xhawa  the  variation.     The  glass 

enclosed  in  another  of  brass,  the  centre  of  which  has  a  hole 

to  observe  the  place  of  the  bubble.     'V\\q  liquor  employed 

ch  as  will  not  readily  freeze,  rarefy,  or  condense,  such  as  oil  of 

ecunda,  &c.     The  instrument  last  described  has  received  many 

3proTcmenu,  by    tlie  addition    of  sights    and    other    apparatus 

contrived  a  level,  carrying  a  telescope  instead  of  plain  sights, 

ica  tome  advantages  above  the  common  sort ;  and  his  invention 

red  upon  in  a  variety  of  ways  by  the  inalrument  makers.     A 

d,  containing  the  principles  both  of  the  barometer  and  ihcr* 

iposed  by  the  late  Dr.  Desoguliers;  but  though  in  theory  it 

practice  it  was  found  very  inaccurate.    {P/iUottmhical  TratU' 

XIII.  p.  Gj.)     Amongst  the  various  *;jiri/ /«rAi  that  have  been 

contrived  by  Sfr.  Iladley  deserves  to  be  noticed;  it  is  adapted 

for  taking  the  meridian  altitude  at  sea  when  the  horizon  is  not 

iptioa  and  drawing  of  this  useful  instrument  may  be  seen  in 

moc/fonj.  Vol.  XXXVIII.     The  rrfitcling  tevti  is  the  next  to 

represents  the  object  as  reflected  upon  a  long  surface  of  water, 

poaiuon.  and  was  invented  by  Marriotti.     Another  kind,  which 

nit  consista  of  a  polished  metal  mirror,  placed  at  a  small  dis- 

B  object-glau  of  a  telescope,  suspended  perpendicularly  ;    this 

set  at  an  angle  of  45°,  the  perpendicular  line  of  (ho  telescope  will 

xontal  line,  ihM  is,  a  line  of  level.     Tlie  plumb  or  pendulum  Uvef, 

Picard,  shovrs  the  horizontal  line  by  means  of  a  Imo  cutting  the 

perpendicularly  ;  it  consists  of  two  legs,  joined  together  at  right 

«  telescopic  sight,  and  other  apnaralus ;    the  whole  is  fixed  on  t 

ns  of  a  ball  and  socket.     The  balance  IfvuC  is  an  instrument  siis- 

rUig ;  and  when  in  equilibria,  two  sights,  |iropcrly  fitted  to  the 

ow  the  line  of  level.    'r\\e  carpetitcr's,  bricklayer" a,  or  paviour\ 

long  narrow  board,  to  the  middle  of  which  is  fixed,  perpen- 

board,  broader  and  shorter  thun  the  former,  and  having  ■ 

its  middle,  cutting  the  first  mentionefl  board  al  right  angles. 
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A  pitinimet  being  luapended  Iroin  Uie  top  of  tho  uprij^lil  piece  showi  tb 
base  is  horizontal  when  its  linOf  and  the  line  drawn  irom  the  point  of  • 
sion,  exactly  coincide.  Tlie  maxona  lewi  is  composed  of  three  pieces  \ 
together  in  the  form  of  an  iaosceica  triangle.  From  the  vertex  of  this  a  pb 
is  suspended,  which,  when  it  hangs  directly  over  the  mark  in  the  centre 
base,  indicates  that  the  base  is  exactly  in  the  line  of  level. 

LEVELLING.  The  art  or  act  uf  finding  a  line  or  plane  parallel 
plane  of  the  horizon.  The  usca  to  which  this  art  applies,  are  the  deten 
the  height  or  depth  of  one  place  with  rcsjiect  to  another ;  the  laying 
grounds,  regulating  descents,  conducting  water,  &c.  It  is  necessary  to  p 
that  two  or  more  places  are,  strictly  speaking,  on  a  level,  when  they  are  c 
distant  from  the  centre  of  the  earth ;  and  a  line,  of  which  all  its  coaM 
points  are  equally  distant  from  that  centre,  is  called  the  line  of  true  level 
this  line,  consistently  with  the  round  form  of  the  earth,  must  evidently  be  ■ 
similar  and  parallel  to  the  earth's  circumference,  and  concentric  with  it 
the  line  of  sight  employed  in  such  operations  as  are  not  on  an  extensive 
differs  from  the  line  above  described,  being  in  effect  a  right  line  or  tans 
the  eartii's  circumference,  and  is  called  the  apparent  line  of  level.  But  u 
ference,  aa  we  have  already  remarked,  need  not  be  attended  to  in  opei 
upon  a  confined  scaU*.  such  as  sinking  of  drains,  paving  of  walks,  or  con^ 
water  to  short  dititances,  &c. ;  but  where  the  operations  are  required 
carried  to  a  considerable  extent,  such  as  the  construction  of  canals  of 
mites  in  length,  the  distinction  between  the  true  and  apparent  level  must 
sarily  be  attended  to.  The  difference  between  the  true  and  apparent  lev* 
be  readily  found  from  a  property  of  the  circle,  demonstrated  oy  Euclid.  | 
Book  in.  Prob.  36  )  In  one  mile  this  excess  of  the  apparent  aboi 
true  level  will  thus  be  found  to  be  7.9G18,  or  almost  eight  inches.  I 
proportioning  the  excesses  in  altitude  according  to  the  square  of  the  diit 
the  following  table  is  obtained,  showing  the  height  of  the  apparent  aboi 
true  level  for  every  one  hundred  yard-t  of  distance  on  the  one  hand,  an( 
a  quarter  of  a  mile  to  fourteen  miles  on  the  other. 


DUtaiicc  ill  Yanlx. 
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Diitunce  in  Miles. 
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200      ■ 
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\ 

0.2 
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^           .231          1 

f 

0.4  J 
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.411          ' 

I 
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500 

.013 

o 

2.8 
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.925 

3 

6.0 

700 

1.2G           ! 

4 

10.7 

800 

1         1.G45         i 

5 

16.7 

900 

1         2.081 

0 

23.11 

1000 

2..'i70 

7 

32.G 

1100 

3.110 

8 

42.C      • 

1200 

!         3.70! 

9 

53.9 

1300 

1         4.3  M 

10 

Gfi.4 

1400 

5.038 

11 

S0.3         ; 

1500 

5.781 

12 

05.7         ' 

IGOO 

G.5S0 

13 

112.2     ; 

1700 

7.425 

14 

130.1         ; 

1 

Tliis  table  is  adapted  to  several  useful  purposes.     Thus,  //«/,  to  fii 
height  of  the  apparent  level  above  the  true  at  any  disitunce.     If  the  eivi 
tance  is  in  the  table,  the  correction  of  level  is  found  on  the  same  line  witn  it 
at  the  distance  of  1000  yards,  the  correction  2.57,  or  2|  inches  nearly; 
the  ditttance  of  10  miles  is  6G  feet  4  inches.     But  if  the  exact  distance 
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h«  tabic,  then  inaltiply  the  square  of  the  distance  in  yards  by  2.57, 
Aivide  by  1,000,000,  or  cut  oS*  aix  places  on  the  right  for  decimals, 
re  inchea;  or  multiply  the  square  of  the  distance  in  mi!ea  by  60  feet 
and  divide  by  100. 

y.  To  find  the  extent  of  the  visible  horizon,  or  how  far  an  observer 
*om  any  given  height,  on  a  horizontal  plane,  as  at  sea,  suppose  the 
!  observer,  on  the  top  of  a  ship's  mast  at  sen,  is  the  height  of  130  feet 

water,  he  will  then  see  about  14  miles  round;  or  from  the  tup  of  c 
ic  sea-ftide,  the  height  of  which  is  G6  feet,  a  person  may  see  tu  the 
f  nearly  10  miles  on  the  surface  of  the  sea.  Also  when  the  top  of  a 
?  light  in  a  light-house,  or  such  like,  whose  hciglit  is  130  I'cc-t,  firal 
y  the  view  of  an  eve  on  board  a  ship,  the  table  shows  that  the  distance 
p  from  it  is  14  miles,  if  the  eye  is  at  the  surface  of  the  wnter;  but  if 
:  of  the  eye  in  the  ship  is  80  feet,  then  the  distiince  wilt  be  increased 

1 1  miles,  making  in  all  about  25  miles  in  distuncc. 
.  Suppose  a  spring  on  one  side  of  a  hill,  and  a  house  on  an  oppo- 
nrith  a  valley  oetwecn  them,  that  the  spring  seen  fro:n  the  house, 
r  a  levelling  instrument  on  a  level  with  the  foundation  of  the  house, 
■pae  is  at  a  mile  distance  from  it ;  then  is  tlie  spriiij:  eight  inches  above 
?\'el  of  the  house ;  and  this  difference  would  be  b:irely  suflicicnt  for 
to  be  brought  in  pipes  from  the  spring  to  the  house,  the  pipes  being 
e  wav  in  the  ground. 

y.  ff  the  height  or  distance  exceed  the  limits  of  the  table,  then 
e  distance  be  given,  divide  it  by  2,  or  by  3,  or  by  •!,  &c.  till  the 
comes  within  the  distances  in  the  table;  then  take  out  the  height 
;  to  the  quotient,  and  multiply  it  by  the  square  of  the  divisor,  that  is, 
,  or  16,  &c.  for  the  height  required'.  Thui  if  the  top  of  a  hill  is  just 
e  distance  of  40  miles,  then  40,  divided  by  4,  gives  10,  to  which  in  the 
wer  66^  feet,  which  being  muliiplied  by  16,  the  iiquure  of  4  gives 
t  for  the  height  of  the  hill.     Hut  when  the  height  is  given,  divide  it 

thoie  square  numbers,  4,  9.  16,  25,  &c.  till  the  quotient  conic  within 
1  of  the  table,  and  multiply  ihc  quoiient  by  thu  square  root  of  the 
tiat  is,  by  2.  or  3,  or  4.  or  3,  &c.  for  the  distance  sought ;  ko  when  the 

Peak  of  Tenerifle,  said  to  be  about  3  miles,  or  15,SiO  feet  high,  just 
:o  view  at  sea,  divide  15,810  by  225  or  the  square  of  IT),  and  the 
s  rOnearlv;  to  which  in  the  table  answers  by  proportion  nearly  10| 
en  multiply  10|  by  15,  give?:  151  miles,  and  '  for  the  distance  of  the 

it  has  been  already  stated,  no  regard  has  been  paid  to  the  effect  of 
.  in  elevating  the  appawnt  ]>biees  i»f  ubjects.  But  as  the  operation  of 
I  incarvating  the  rays  of  light  proceeding  from  ohjcets  near  the  hori- 
in<lderable,  it  can  by  no  uiejtus  hL'  neglected,  when  liie  difference 
[he  true  and  ajiparent  level  i:^  estiuinted  at  considerable  diblatices.  It 
-ertaiued,  tliat  for  horizontal  refractions  the  radius  of  curvature  of  the 
refracliun  U  about  7  times  the  radius  of  tlic  earth  ;  in  conijequencc  of 
19  di'tanco  at  which  an  objfct  can  be  seen  by  refraction,  is,  to  the  dis- 
vhicii  it  could  be  seen  without  refraction,  neiirly  a.-t  II  to  13;  the 
1  augineniing  the  distance  at  which  an  object  can  be  ^t\'t\  by  iibuut  a 
b  of  itself.  By  reanon  of  this  refi  action  too,  it  liappens  that  it  is  ueces- 
liminish  by  \  of  ifielf,  the  heiglit  of  the  apparent  abuvc  the  true  level, 
in  the  preceding  table  of  reductions.  Thus,  at  1000  yards,  the  true 
<  of  level,  wlien  the  allowance  is  made  for  the  effect  of  refraction,  will  be 
567=2.203  inches  At  two  miles  it  would  be  32— -Ji— 27,'  inches, 
a. 

yrimple,  portable,  and  easily  con.^triicttd  instninient  for  ascertaining  the 
H  of  distant  objects,  was  inserted  in  the  licyhler  of  Arts  ;  ond  as  con- 
■idi  the  foregoing  subject,  we  annex  an  c-ugrnvingof  it,  (p.  82.)  A  B,  BC, 
dl  pieces  of  wood  turning  on  a  Ecrew  at  B ;  cdfa  slip  of  parchment  or 
Mn  to  the  legs  A  B,  B  C,  and  folding  between  them  when  closed,  after 
ibide  of  a  fan.  Let  the  outer  part  tfjf  be  made  the  quadrant  of  ft 
n.  I, 
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elrde  to  radlui  e  d,  and  let  It  be  divided  into  90  degreea;  €Jg  m  pins 
falling  from  the  centre  C  hh,  two  »ight«.    If  throughly  A  the  top  of  anj 


/ 


N 


be  observed,  the  plumb-line  ejg  will  cut  off  the  number  uf  degrees  / 
tained  by  the  angle  of  elevation.  The  proof  is  very  evident.  Let  il  I » 
horizontal  lino,  to  which  ejg  will  alwavs  fall  ]a*rpcndicular;  and  since  1 
a  right  angled  triangle,  (Euclid  vl  8.)  I'Jfff.  =-L  elm  =  L  of  elevatioi 
instrument  mny  be  closed  as  N,  and  carried  in  the  pocket. 

LEVKLLINCr  ST  \yr.S,  or  poles,  are  those  employed  in  levelling,! 
to  carry  tlie  marks  to  be  observed,  and  at  the  same  time  to  measure  Uie 
of  those  murks  from  the  ground.  Tliey  luiudty  consist  of  two  mahu»ny 
10  feet  long,  iu  two  parts,  that  titidu  upon  one  another  to  about  5^  feet,  I 
greater  convL>i)ieuce  of  carriage.  They  are  divided  into  1000  equal  pari 
numbered  at  every  tenth  division  by  1 U,  20,  <'}0,  &c.  up  to  1 000 ;  and  on  o 
the  feet  and  inches  are  also  sometimes  marked.  A  vane  slides  up  and 
upon  each  set  of  thcae  staves,  whicli,  by  the  ])rcssure  of  springs,  will  i 
stationary  at  any  part.  The  vanes  are  about  10  inches  long,  and  4 
broad  ;  the  breadth  ia  first  divided  into  three  equal  parts,  the  two  cxtrefl 

f)ainted  white,  the  middle  space  divided  again  into  three  equal  parts.  wU 
ess ;  the  middle  one  of  them  is  al»o  painted  white,  and  the  two  othe' 
black;  and  thus  they  are  suited  to  all  couuiion  distances.  These  vane 
each  a  brass  wire  across  a  small  square  hole  in  the  centre  which  serve  t 
out  the  height  correctly,  by  coinciding  with  the  hiA-izontoI  wire  of  the  te 
of  the  level. 

LEVER.  One  of  the  mechanic  powers,  or  elements  of  machineix. 
usually  defined  an  iuHexible  bar,  movable  round  a  fixed  point  of  i 
denominated  the  fulcrum.  There  are  three  kinds  of  levers,  distingui) 
the  relative  positions  of  the  power,  weight,  and  fulcrum.  In  levers  of  I 
jtind,  the  weight  is  applied  at  one  end,  the  power  that  is  to  move  it, 
other,  and  the  fulcrum  between  them.  In  Fig.  ],  on  the  next  page, 
tepresenti  a  lever  of  tliii  kind,  W  is  the  weight,  ?  the  power,  and  F  the  fi 
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ima  F  W  and  F  P 
krmi  of  the  lerer. 
unple  of  a  lever  of 
,  in  which  the  ftil- 
i  end,  the  power  P 
d  the  wewht  W  he- 
e  ftrms  oTthe  lever 
hy  the  wine  letters 
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towers  also  formed  a  considerable  pnrt  <»f  the  fnrtifiL-nliimi  of  tbc  «Arlj-^ 
tiiid  beforo  the  invcMUiun  of  making  disinnt  Rignnla,  the  vatohmcn  irer* 
ui&Ued  with  large  tca-conchs,  Ti'hich  they  sounded  from  the  battlements  to « 
the  mariners,  or  to  alarm  ibe  couutry  m  the  ca«e  of  an  enemy.  These 
towers,  which  were  once  thickly  scattered  along  llie  shores  of  the  Me4 
raneao  and  (he  Red  Seas,  became,  in  time,  scenes  of  the  most  horrid  outnj 
ihiiB  perverted  from  their  original  beneficial  uses  to  the  most  bantrftil  ptirpi 
I  bey  were  more  drt-aded  tliuii  the  dangers  of  the  navigation;  consetjuently  i 
fell  into  dintise  and  decay,  and  gradiULily  disappeared. 

The  most  cxtraordiDary  of  ancient  structures  of  this  kind  was  the  Pbarc 
Alexandria,  built  on  a  small  island  at  the  mouth  of  the  Nile,  whence  the  i 
pharos    bos   since  been  considered  as  synonymous   with  lighthouse.     Ik 
erected  by  Soalrntcs  with   fluch  great  mn/^nificencc,   that    it   is  said  to  I 
cost  Ptolemy  Philadelnhius  eight  hundred  talents  of  eold.   It  had  scTcral  ate    _ 
raised  one  above  another,  adorned  \vitli  columns,  balliistrades,  and  galleries,  (^ 
the  finest  marble  and  i^ork  man  ship.     On  the  top  a  fire  was  kept  constant' 
burning,  which,  according  to  Josophu%  woa  seen  at  the  distance  of  300  tf 
or  about  42  English  miles.     The  famous  Colossus  of  Rhodes  served  alsol 
a  pharos.     The  buUdiugs  which  have  in  modem  times  replaced  these  ui< 
structures  on  the  shores  of  the  Mediterranean,  Scc.^  are  far  infcnor  to  tl 
our  own  country  ;  and  as  our  Umits  will  not  allow  of  an  extended  view  of 
latter,  wc  shall  confine  our  Bcconnt  to  the  three  most  remarkable  Ughtbouse*! 
the  British  and  Irish  coasts;  namclvi  that  on  the  Eddystone,  that  on  the  ~' 
and  thut  on  the  South  rocks. 

Tlie  Eddystone  lighthouse  is  situated  at  the  entrance  of  Plymouth 
upon  an  extensive  reef  of  rocks  well  known  to  mariners  as  the  Eddy-&tone 
(a  name  sufiiciently  significant  of  its  dangers),  lying  at  the  distance  of  9|  mil 
from  the  Ram-head  or  nearest  point  of  land.     The  many  fatal  accident*  wbf 
happened  on  these  rocks,  rendered  it  very  desirable  to  erect  a  lighthouse  on 
«put,  but  the  numerous  and  apparently  insurmountable  diffictUties  of  such 
undertaking  ureventcd  iho  attempt  till  the  year  1696,  when  Mr.  Wini 
undurlook  and  accomplished  this  important  object,  though  it  was  the  work 
four  ycnr*.     A  violent  storm,  however,  in  1703,  destroyed  every  vestige  of 
fxcopt  some  irons  that  were  fastened  in  the  rock.  It  was  rebuilt  in  animpi 
form  by  John  Rudyerd,  a  linen  draper  of  Ludgate  Hill,  London.  This  buik 
was  of  wood,  in  form  the  fruslruin  of  a  cone  ;  it  was  fonned  of  71   u] 
beams,  united  togL'ther  by  being  bolted  to  circular  kirbit  of  wood  placed,  wit 
aide,  and  upon  wliich  the  floors  wtre  framed.     Mr.  Rudyerd  made  his  buH ' 
quite  plain,  without  the  least  projection  or  ornament  on  which  the  water 
act  when  dashing  ngain«t  it.     The  buildiing  was  fitted  up  quite  solid  for  19 
from  the  lowest  point  of  the  rock,  and,  excepting  the  well  for  the  stair-case, 
solid  to  the  heiglit  of  37  feet     Tlic  solid  waa  formed  of  three  beds  of 
stone,  with  strong  floorings  of  timber  between  each  bed,  to  unite  tbem  with 
external  uprights.     Tlie  whole  erecliou,  in  addition  to  tlie  weight  of  this 
(which  was  about  280  tons,)  w^s  secured  to  the  rock  by  3G  iron  cracnpa.  In 
centre  of  the  building  a  strong  mast  was  erected,  secured  by  2  crampa  to 
rock  at  the  bottom,  and  riring  above  the  solid  to  the  height  of  48  feet. 
united  to  the  framing  of  each  floor  it  passed  through,  and  thus  forming  a 
tral  ajcis  to  strengthen  the  whole.    This  building  had  some  repairs  of  its  timl 
in  1723.  and  again  in  1741;  but  It  showed  itself,  during  the  bufletings  of 
sea,  for  49  years,  to  be  of  a  very  excellent  construction.     It  was  destroyed 
fire  in  17^5.     lu  1756  Mr.  Smeaton  was  employed  to  rebuild  it.     From 
great  uncertainty  of  the  weather,  every  slone  was  so  contrived  that  it  wasofil 
in  a  condition  to  resist  ihe  waOi  of  the  sea,  even  when  it  was  immediately 
Each  atone  had  one  or  two  holes  drilled  through  it  before  it  left  the  work 
and  this  hole  being  continued  a  few  inches  into  the  rock,  or  the  stone  bene 
a  strong  tree-nail  was  driven  tluough  it  Lu  pin  it  fust  to  its  place:  dovetails 
also  cut  in  the  edges  of  each  stone  to  connect  them  by  oaken  wedges,  wl 
secured  the  joinings  whilst  the  mortar  or  cement  w.is  hardening ;    and  j 
further  precaution  against  tbc  latter  being  eflected  by  the  weather,  iQ 
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Mjain  of  th«ii  were  coated  vith  pluter  of  Paris.  Tlie  work  vent  rapidly  on  in 
lkiimium«r,  and  the  second  course  wa<  nearly  kI  in  n  ibw  dnys;  but  a  gale 
ipuu  iip>  wKich  obliged  tbeopcratom  to  quit  the  workjeaving  q  few  stones  of  the 
miM  eoane  lowered  davn  into  tlieir  places,  and  cK&inod  strongly  to  the  rock ; 
mImv  of  Ae  most  exposed  was  scoured  by  laying  upon  it  {ive'cwt.  of  lead. 
Ailemi  eunv  on,  and  it  wm  nAfrwardsi  found  that  thia  uci^lit  had  been  lifted 
hj  lb*  wATeSt  so  that  the  stone  bencnth  it  had  escaped  ancl  was  lost,  as  were 
nor  olb^n  ;  frovn  which  circumstance  tht!  force  of  Llie  sea  on  the  rock  may  be 
eneciTcd.    The  light-room  was  prepared  in  London ;  it  coniiisted  of  eight  cast- 
hqa  pnZanfor  containing  copper  sash-frnmefi  far  [?[^hti?eni  pnnps  of  gloss  each, 
with  a  ciipola  of  ivrought-iron  and  copper,  tenn mating  witn  a  large  gilded  ball. 
The  light  coniiatfd  of  Iwpntj'-fottr  large  taltow  candles,  &V!<pcndcd  in  a  chande- 
lier, and  the  first  li^ht  was  exhibted  on  tlic  JGth  of  Octobi^r,  ^750,  which  has 
been  cnniinu^d  fter  si^ice  without  any  particular  occurrence,  or  any  accident 
produced  by  the  many  Ttolentslonnii  wliicli  have  happoncd.     In  the  year  1807 
the  chandeliers  dnd  tlip  cnndica  Msert^  TonioveS^  ntid  in  their  place  u  reflector 
frame  was  filled  up  fiiili  Arf^anrl  burners  and  paraboHc  reflectors  of  silvered 
eopper,  to  tlie  great  and  cMPiitial  improvement  of  the  IJplit,     See  Smeaton'a 
Smratire,  ^r.  ^  Ike  Eddyttone  LighthoUMC, 

We  now  proceed  to  a  brief  account  of  the  Dell-rock  lighihouac,  which,  like 
ib  model,  the  Eddystnnc  lighthouse,  has  figured  in  n  thousand  periodical  pub- 
lications, and  will  therefore  not  require  the  occompaniment  of  ilhutrations  iit 
our  work.  The  Bell-rock  is  a  dangerous  reef,  situated  in  the  Firlli  of  Forth, 
and  the  lighthouse  upon  it  is  of  recent  date.  Various  expedients  have  been 
morted  to  at  different  times  to  warn  the  mariner  of  his  approach  to  this  rock, 
«hich  is  the  more  dnngprou«,  as  it  is  12  feet  below  the  surface  at  high-water. 
None  of  these,  however,  could  be  rendered  durable ;  and  though  the  necessity 
<^  a  lighthouse  was  acknowledged  un  all  hands,  the  difiiculties  and  expensen 
attending  such  a  work  prevented  the  undertaking  till  the  year  1800,  when  it 
was  finally  deterniined  to  erect  a  building  of  stone  similar  to  that  on  the  Eddy- 
ttcce  rock.  The  work  was  begun  in  the  year  1 807  bv  erecting  a  building  of 
tioiber  as  a  temporary  refuge  for  the  workmen,  whicn  occupied  the  whole  of 
the  iirit  season,  es  it  was  only  for  two  or  three  hours  each  tide  that  the  work- 
man could  proceed.  TTie  winter  was  spent  in  preparing  the  stones  ashore  at 
.\rbrrji*h,  and  in  the  following  funimer  four  courses  of  tilories  were  completed. 
In  IS09  the  solid  part  of  the  lighlhousc  was  finished,  being  about  30  feet  high. 
B)-  September  in  the  next  year,  the  building  was  raised  to  its  Iieight  of  100 
feet,  and  a  light  was  exhibited  in  Ftbruar>',  1811.  Tlic  building  is  a  circular 
tover,  measuring  42  feet  in  diameter  at  the  base,  and  13  feet  in  diameter  at  the 
tflp;.  The  ascent  from  the  rock  to  the  top  of  the  solid,  or  lowest  30  feet,  is  accom- 
pinhed  by  a  trap  ladder;  but  strangers  who  cani:ot  well  ascend  by  such  paths, 
■re  hoisted  up  in  a  chair  by  means  of  a  crane.  The  light-room  is  88  feet  above 
the  medium  level  of  the  tide,  yet  the  sprays  of  the  sea  occasionally  lush  against 
the  gla?ji,  lo  that  it  becomes  necessary  in  goles  of  wind  to  shut  the  whole  of  the 
dead-lights  lo  windward.  The  light-room  is  of  an  octagonal  figure,  12  feet 
icross,  and  15  feet  in  height.  The  light  is  from  oil,  with  Argand  burners  placed 
in  the  focus  of  silvcr-ploted  reflectors..  Machinery  is  used  for  tolling  two  large 
Idls  night  and  day  during  the  continuance  of  foggy  weather.  Four  light-keepers 
re  appointed,  three  of  whom  arc  always  at  the  lighthouse,  and  one,  in  his  turn, 
iiiihore  at  liberty.  At  Arbroath,  a  village  on  the  coast  about  12  miles  distant 
fcnm  the  Bell-rock,  is  a  signal  tower  with  an  observatory,  from  which  cor- 
iCfponding  signal:!  are  kept  up  with  the  lighthouse. 

Tbe  most  remarkable  liphlfiousc  on  the  Irish  coast  is  the  Kilwariin  or  South- 
^«k  lighthouse,  lying  off  the  coast  of  Downshire,  and  near  the  entrance  of 
Iflch  Sirangford,  a  station  of  great  importance  to  the  navigation  of  the  Irish 
Cliannel.  lliia  lighthouse  stands  upon  an  exteuhivc  reef,  lying  about  3  miles 
fintn  the  shore.  Part  of  the  rock  is  at  all  times  above  the  perpendicular  rise  of 
fteiide,  but  the  foundation  of  the  lighthouse  is  only  about  4  or  5  feet  above  low 
•Iter  of  spring  tides.  It  was  the  work  of  the  late  Mr.  Rogers,  engineer  to  the 
**id  of  Customs :  it  was  founded  in  1705,  and  mcnRures  31  feet  diameter  at 
tWkise,  17  feet  diameter  at  the  lop,  and  its  height  about  70  feet. 
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M  LIGHTMNC  COXDUCrORS. 

LIGHTNING.  TIio  explusion  of  the  plectric  fluid  in  the  atmoipliere 
LIGHTNING  CONDUCTOKS,  are  i)ointcd  mctaUic  roda  fixed  to  fa 
upper  parts  of  building,  to  aecure  them  from  strokes  of  lightning.  Thejvm 
invented  nnd  projmsed  by  Dr  Franklin  for  this  purpose,  soon  after  the  identi^ 
of  electricity  and  lightning  was  ascertained ;  and  they  exhibit  a  very  imptHtot 
and  useful  application  of  modern  discoveries  in  this  science.  This  ingenioa 
philosopher  iiuving  found  that  pointed  bodies  arc  better  fitted  for  receiving  vi 
throwing  off  the  electric  fire  than  such  as  are  terminated  by  blunt  endi  m 
flat  sur&ces,  and  tliat  metals  arc  the  readiest  and  best  conductors,  soou  dil- 
covered  that  lightning  and  electricity  resembled  each  other  in  this  and  otlxr 
distinguishing  properties ;  he  therefore  recommended  a  pointed  metallic  rod  ti 
be  raised  somu  feet  above  the  highest  part  of  a  building,  and  to  be  contiuui 
down  into  the  ground,  or  the  nearest  water.  The  lightning,  should  it  rta 
come  within  a  certiun  distance  of  this  md  or  wire,  would  be  attrac:ed  by  it,  ud 
pass  tlirougl)  it  in  preference  to  any  other  part  of  the  building,  and  be  conveyed 
mto  ihif  earth  or  waler,  and  there  diifsipaied  without  doing  anv  damage  to  thi 
building.  Many  facts  have  occurred  to  prove  the  utility  of  this  secmiid^ 
trifling  apparatus.  Some  electricians  have  objected  to  the  pointed  terininatwt 
of  this  conductor,  preferring  rather  u  bhuit  end,  on  the  supposition  that  i 
point  invites  tlie  electricity  fiom  the  cloudn,  and  attracts  it  a  greater  distsnct 
than  a  btuut  conductor. 

Although  the  application  of  lightning  conductors  to  buildings  on  shore  ii 
always  judicious,  and  their  advantages  very  apparent,  yet  on  ship-board,  vben 
the  effects  of  lightning  are  most  to  be  dreaded,  the  introduction  of  this  rneiBi 
of  defence  hits  been  slow  and  imperfect.  The  conductor  hitlierto  einploudil 
sen  co;i$ists  of  long  flexible  chains  or  links  of  nielul,  about  a  <)uarter  uf  an  iodi 
thick,  sometimes  of  iron;  those  emphnod  in  the  British  navy  arc  however fli 
copper;  they  are  usually  packed  in  a  bo.\«  and  are  intended  to  be  set  up  from 
the  mast-head  to  the  sea  wh'-u  ccc.isions  require,  so  that,  as  ob.fer^'ed  by  Mr. 
Linger  in  his  excellent  work  cm  electricity,  partly  from  inattention,  and  psrllf 
from  prejudice,  they  fretpiently  remain  in  the  ship's  Imld  during  long  and 
hazard^nts  voyages  quite  unemployed;  a  remark,  the  truih  of  which  is  hut  too 
frequently  veritied  in  the  dainnge  so  constantly  happening  at  sea  during 
lightning  storms.  The  necessity  of  providing  tlie  best  jiossihle  security  HgaiBtf 
the  effects  of  lightning  on  ship  board  h:is  been  long  admitted ;  but  continoooi 
and  fixed  metallic  rods  have  been  deemed  iii applicable  to  &hi;>s  in  conseqursei 
of  their  ma^ls  (the  only  parts  to  which  they  can  be  atlachedj  being  expcued  H 
chances  of  injury,  to  motion  in  a  variety  of  ways,  to  frequent  elongation  ud 
contraction,  and  to  the  necessity  wliich  frequently  aii?es  fur  removing  ll« 
higher  masts  allogelher  and  placing  thnn  on  deck,  it  was  jirobably  from  thnc 
causes  that  the  small  fl.'xihle  chains  or  links  above  mentioned  were  employed 
Such  conductors,  liowevrr,  will  prohahly,  on  ('Xaniiu:iti<:n,  be  found  less  b|i^ 
cable  than  'ixe;l  conlliMHms  lii.es  of  metal,  and,  in  every  point  of  view, 
ineflicifiit  giibntitult-s  for  them.  Tli'-ir  grca'-  want  of  continuity,  as  nell  as  iheil 
want  of  niass  and  siiifu'e,  is  very  unfavoin-ahle  to  the  transmission  cf  seren 
explosions,  ilie  ehclric  matter  becoming  sensible  at  the  points  of  junction,  v 
is  evident  by  the  sparks  which  appear  uj)on  them  at  the  time  of  the  dischatgc; 
so  that  in  suine  instances  they  have  been  actually  disuniteil ;  they  are  bkewin 
objection  .lb!  e  as  being  liable  to  every  sj>ecics  of  injury  incident  to  a  ihip'i 
rigging,  and  much  iliflicully  is  experienced  in  keejiing  them  in  their  |»8iWi 
ami  unbroken,  more  especially  during  gales  of  wind,  and  at  niglit.  when  tbi 
ship  is  uiiih-r  sail,  and  when  it  is  perhaps  requiroti,  as  is  already  ob^itrrediU 
remove  some  portion  of  the  higher  ma>ts.  It  lias  thcrel'ure  been  long  ONi 
sidercd  desirable  to  a]>])1y,  if  possible,  a  permanent  conductor,  which  should  h 
always  in  its  place  and  rearly  for  action;  and  various  attempts  hare  beennudl 
and  suggestions  advanced  at  diHerent  times,  to  apply  fixed  lightning  conductor 
in  ships,  as  the  snhject,  from  time  to  lime,  has  demanded  further  consideratki 
To  protect  a  ship  etiectuaily  fiom  damage  by  lightning,  it  is  essentiat  that  lh 
conductor  be  as  continuous  and  as  direct  as  possible,  from  the  highest  point' 
the  sea,  that  it  be  permanently  fixed  in  the  masts  throughout  their  vba 
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fl>  to  Ai^mit  of  th«  motion  of  one  portion  of  Um  aiut  upon  another ; 

"     ''  '  ^    '■■'..  .      , ,        '  lio  tnttBt,  together  with  the  conductor 

1,  the  reinuiiiing  portion  ahoutil  still 

.;i:l  uii  I'u-ctrical  (licchar^c.     To  fulfil   tlictc 

■   (he  Plymouth  Iiulitulion  (to  whose  vuhmblo 

^d  in  a  recent  number  of  Jatnetvn'M  Edtnhurgh 

■    the  previous  remarks),  luis  recomnu-ndcd  pieces  of 
^   til  (0  onc^ixic'onih  of  ah  inch  thick,  and  aoout  two 
l;  from  six  inches  to  one  inch  and  a  half  in  breadth,  bo 
■  '■  ill  two  laminir,  one  over  the  other;  tbe  butts  or  joints 
t:4j^t:'red  by  tlie  centra)  portions  of  the  other.     'Ilie  loinllUB 
logrlhcr  at  the  butts,  so  as  to  form  a  long  clastic  continuous 
conductor  to  be  inserted  und^r  the  edges  of  a  neat  groove, 
jiludinally  in  the  aft  side  of  the  diill'rent  masts,  and  secuied  in  its 
wroc^bt  c<  ;  ,  V  ,  so  at  to  present  a  lair  surface.     Thr  metallic 

(aiutnKte<t  jom  Jou-nw.ird  from  the  capner  spindle  at  the 

ril,  altmg  ihe  *n  mu-.i  oi  the  royal  miirt  and  top-gullant  ma«t,  being 
in  its  etnne  with  the  copper  about  the  aheeve  hules.     A  copper 


m 


lhi»  cap  wli 


ji-    nf    flu«    .MM>     tbrniigh   whicH    the    top -mast    slides. 
■•  it  over  the  cap  to  the  alt  side  of 
'  icp  of  tbe  mnit  ;    here  it  meets  a 

iining,  turned  round  the  step  under  the  heel  of  the  must,  and 
Uyer  of  copper  iixed  tu  the  keelson.  This  last  iii  connected 
^li  on  bolts,  uiid  with  tliree  perpendicular  bolts  of  copper, 
teTi  which  are  driven  into  tlie  main  keel  upon  Uiree  trans- 
boitii  brought  into  iiinnedialc  contact  with  the  copper 
bottom.  The  laminar  uf  copper  are  turned  over  tlie 
,       *  .  <]  about  an  Inch  or  more  down  on  the  oppo- 

iids  is  prepared  in  a  somewhat  MmiUr  waVi 
.  ii'iiu  the  lining  in  the  aft  part  of  the  round  hole 
I  :irl  of  ihc  snnnri*  one,  where  it  is  turned  down  and 
lien  the  cap  is  in  its  place  the  contact  is  complete. 
1  all  circumstances,  a  continuous  metdllic  Hue  fioni 
I,  which  will  irnnsmit  the  electric  matter  directly 
^  tlm  line  of  least  rL'siHiance.     But  since  the  main  mast 
I  nrp  oo  the  kcolion,  it  will  be  necessoiy  to  have  a  metallic  comuiu- 
at  thv  strp  of  the  tna^t.  with  the  peri>«ndicn]ar  stancheon  immediately 
it,  and  io  i>n  in  the  keelson  as  betbre,  or  otheiwise  curry  the  conductor 
'mta4mvf  ■  -I 

vbtt  lu)  'tly  ohserved,  it  will  b«  apparent  that  in  whatever 

vc  sop].  iiig  masts  to  be  placed,  whether  in  a  state  of  elon- 

m  aintr:i  a*  line  of  conduction  will  reinam  perfect;  for  that 

necessarily  remains  below  tiie  cup  and  top  when 
i!i  no  longer  in  tbe  line  of  action ;  consequently 
ncvc  iiiidtTcd. 

Onp  nt  tiu'  priuiiiive  earths;  and  since  the  discovery  by  Sir  H. 

f  iti   r.i<-t.i}ilc  b.i^*.-,   uhich  he  denomhiated  ca/dum,  it  is  regarded  by 

;  that  important  substance  commonly  called 

:ion  of  calcium  and  oxygen.     The  nature  of 

pc  pLvnoniena  of  the  combustion  of  calcium;  tbe  metal 

i-  ^  with  the  absorption  of  the  oxygen  gas.  Lime  is  soluble 

rt-  'J  Sir  11.  Davy,  and  in  7G0  parts  according  to 

nllcd  lime  water,  which  is  Umpid^  but  bus  nn 

ai>:j  vuni^  vr^uUitiit.-  uiiie*  to  greeo.  If  lime  water  be  allowed  lu  ktund. 

iba  erfom  of  time  forms  on  itji  surface;  and  if  this  be  reuiuvrd 

'^l'=  whole  of  the  lime  may  be  separated  fioni 

'  <J,  the  cream,  after  having  acnuiied  a 

;o  the  bottom.    Pure  Ume,  or  calcareous 

n«uv«;  but  in  combinuiiou  with  acido,  particularly  iUa 

i>fodigioua  quantitiea.     Marble,  limeetone,  and  cbalk|  ato 
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«11  carbonttet  ol  Ume ;  gypsum  u  ■  tolphate  of  lime.  Berz«lius  «tteinpt»d  t* 
d«tcmifne  the  prime  equivalent  of  calcium,  from  the  pmportion  in  which  |ffa 
ecmbines  with  oxygen  to  form  lime :  on  which  Dr.  Ure  remarks  that  "  hw 
results  con  bo  regarded  only  as  approximntionn,  in  consequence  of  ihc  diffi- 
culties of  the  experiment.  The  prime  equivalent  of  Ume,  or  oxide  of  calciuni. 
can  be  determined  to  rigid  precinion  by  my  instrumeut  for  analyzing  tlie  car- 
bonates. By  this  means  I  fmd  that  100  parts  of  carbonate  rf  Ume  consiK  nf 
43.60  of  carbonic  acid  +  56.4  lime ;  whence  the  prime  equivalent  proportions 
are  2.75  acid  ^  3.5G2  base." 

T^o  operation  called  burning  lime,  consixts  in  exposing  marble,  limestone, 
chalk,  oyster  shells^  or  any  other  carbonate  of  limt:,  for  snmi'  time  to  a  whiu 
boat,  by  which  means  the  carbonic  acid  find  water  contained  in  these  substances 
Arc  expelled;  and  the  earth  which  has  the  peculiar  characters  assigned  to  Umr, 
It  left  behind  in  n  mass  which  has  little  colterencc,  and  is  therefore  easily 
Teduced  to  powder.  It  is  usually  called  quick-lime  af\er  calcinalioa.  Newly 
rcpnred   it  absorbs  wrUer  with  great  avidity ;  it  will  absorb  one-fourth  of  Its 

eight  of  that  fluid,  and  still  remain  perfectly  dry-  If  a  sufBcient  quantity  of 
water  be  poured  upon  it,  the  lime  falls  into  powder ;  some  of  the  water  is  con- 
verted into  vapour  by  the  disengaged  caloric  of  that  part  which  unites  with  the 
lime;  this  is  called  the  slackine  of  Ume:  if  the  quantity  slacked  be  conaidrr- 
able,  and  performed  in  a  dark  place,  light  will  be  observed  as  well  as  heat. 

The  kilns  for  burning  lime  are  of  a  great  variety  of  forms,  according  to 
liind  of  fuel  used,  and  the  mniiner  in  which  thevnre  to  be  wrought  So 
persons  aOirm  that  the  beat  form  of  n  lime-kiln  is  that  uf  an  9gt  placed  Q[ 
ta  narrow  end,  having  part  of  its  bro.idi'r  end  ytnick  off*,  and  its  sides  somew 
Compressed  towords  the  lowtr  extremity ;  the  ground  plntCf  or  bottom  of  ths 
'  In,  being  nearly  an  oral,  with  an  eye  or  draft  hule  towards  each  end  of  iU  It 
Is  suppo!ic'd  that  two  advantages  art!  gained  by  this  form  over  that  of  tbs 
Spreading  inverted  cone  (alio  much  used).  By  the  upper  part  of  tlie  kiln  being 
eontracted,  the  heat  does  nut  fly  off  so  freely  as  it  does  in  the  spreading  cone; 
'en  the  contrary,  it  thereby  receive!  a  dpgrce  of  reverberation  which  adds  lo  its 
ititensitv.  But  the  other,  and  more  valuable  effect  Ik  said  to  be  this;  when  ike 
tooled  limo  is  drawn  out  nt  the  bottom  of  the  furnace,  the  ignited  mas*  in  lbs 
Tipper  parts  of  it  settles  down  freely  and  evenly  into  the  central  parts  of  the 
kiln.  One  of  the  be«t  kilns  that  we  are  acquainted  with  is  llenthurn's  patent 
kiln,  combined  with  the  manufacture  nf  coke,  and  described  under  the  artida 
Ikok.  Tlie  fni4triim  of  a  cone  is  a  form  of  kiln  much  used ;  and  it  may  be 
torae  advantage  to  hollow  or  arch  out  the  upper  part,  which  is  frequently  ood*. 
In  many  parts  of  the  south  of  Knglnnd,  Ume  is  prepared  from  the  calcina 
of  chalk  m  kilnit  sunk  in  the  earth,  of  the  form  of  inverted  cones,  and  Uni 
with  brick  ;  the  base  of  the  cone  is  about  )0  feet  in  diameter,  and  about  W  feet 
deep.  It  is  ealcnlnted  that  a  kiln  of  this  kind  will  yield  160  bushels  of  lime  in 
21  houn.  When  the  chalk  is  dry,  about  5  bushels  of  it  msy  be  b\imed  w 
1  bushel  of  co;il ;  h'll  when  damp,  or  in  the  winter,  not  more  than  4  bushels 
1  buiihel  of  cn;il.  [n  Yorkshire,  and  some  other  places  where  coal  is  abundant, 
calcareous  slate  nnd  limestone  are  burned  in  great  pieccn  stratified  with  coal- 
in  these  cases  the  consumption  of  coal  is  equal  to  more  than  a  third  part  of 
lime  produced.  The  waste  of  fuel  in  thi*  proccu  renders  it  very  ineligi 
where  couls  are  dear.  The  saving  of  fuel  in  the  use  of  kilns  is  apparent  t'noni 
the  previous  accounts,  bnt  that  saving,  according  to  Mr.  Hawson,  may  be  con- 
siderably increased  by  inclosing  the  kiln  at  the  top,  and  building  a  chimney 
over  it ;  and  it  seems  to  follow  that  the  higher  that  chimney  is  the  better. 

Some  lime-buniers  prefer  peat  to  coal  for  the  fuel ;  but  that  preftreuca  h 
probably  arisen  from  an  injudicious  management  of  coal.     Mr.  uodaon 
prat  to  be  more  econnmieal  than  coal;   that  coul,  by  its  excessive  heat^  cai 
the  limestone  to  nm  into  solid  lumps,  which  it  never  does  with  peal,  as  it  kec 
*hcin  in  an  open  state  and  ndmirs  Ine  air  freely.     That  the  process  of  burnt 
|»U'S  i>n  more  -^lowty  with  co,nJ.  nnd  does  not  produce  half  the  quantity  of  |i 
Tni*  iurnn^i^tcncy  require*  tin  romment;  nevcrttielens  peat  11  a  very  useful  I 
Iwr  thti  nrimose.  and  lin  eicelleut  substitute  for  coal  where  tht  laUar  i«  aearv 
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tr  detrvr.  All  kindi  of  litnc  exposed  to  the  air  rrcorer  nearly  their  original 
vn^ht,  rxceut  chalk  lime,  which,  although  long  ex}io8ed,  never  recoveri  more 
than  «vrn-ciglilhs  of  ill  original  weight.  Some  limestonei,  as  PorlUnil-stune, 
)ieJd  A  very  uhite  lime  ;  others,  as  chalk  anil  roe-stcne,  a  lime  with  a  yellowish 
Oit;  the  Utter  b  best  adapted  fur  mixing  with  tarras,  puzzolano,  or  Parker *■ 
cftseiit,  for  buUdiiigt  under  water.  It  ban  lung  been  said  by  lime-bumera,  thai 
if  limrstoite  be  imperfectly  burned  iu  the  first  instance,  no  further  exposure  of 
rt  to  the  fire  will  produce  quick-liir.e.  This  assertion,  which  it  was  supposed 
»n  the  offspring  of  ignorance,  has  been  confirmed  by  M.  Vicat,  in  a  valuable 
(natise  lately  published  by  him  on  mortar  and  cements.  Such  lime,  which  is 
Hfeiicalir  termed  dead  lime,  does  not  stake  with  water,  but  upon  being  ground 
^1  made  into  a  paste  vith  water,  differs  from  common  mortar  by  setting  \mdtir 

VltfT. 

Wkitmf  ia  a  fine  carbonate  of  lime,  made  in  some  places  by  grinding  tott 
thslk  in  a  mill,  separating  tfae  finer  particles  by  washing  them  over  in  water, 
ktting  the  water  settle,  and  making  up  the  sediment  mlo  loaves,  which  are 
apoaed  to  the  air  to  dry.  There  are  numerou^i  manufactories  beside  the  liver 
Humtt,  where  whiting  is  thus  prepared,  the  loaves  being  exposed  on  shelves 
InVif:^-  •H»,1<.  which  form,  as  it  were,  the  vertical  external  walls  of  the  buildings. 
Ii'  whiting  is  made  from  hme  by  slaking  it  with  a  liltle  water^  then 

pr        _  a  null  with  water,  exposing  the  lime  water  to  the  air  for  some  time 

lo  tbsorti  the  carbonic  acid  from  the  atmosphere,  washing  over  the  sediment, 
uuUr.«  *t  m'o  loaves,  and  drying  them.  When  made  into  small  loaves  it  is 
o!  crkiUf ;  and  if  in  small  drops,  prepared  chalk  ;  tlie  crrta  preparata 

^i  jries.     It  is  principally  used  as  a  white  point,  either  olone^  or 

BiiX'ii  B:tli  nbite  lead  j  the  inferior  priced  white  lead  has  a  large  proportion  of 
«hhing  mixed  with  it  Spanish  while  and  prepared  chalk  are  likewise  exlen- 
■rvfly  uard  to  saturate  acids  ia  liquids  in  various  chemical  and  manufacturing 

with  water  form  a  paste  of  hut  little  cohesion ;  for  common  mortar  ia 
vith  rough  dand  to  give  it  firmness;  but  the  mortar  for  the  outermost 
tg  of  in-door  work,  is  mixed  with  hair  to  give  it  cohesion  without  lessen- 
ing \X»  capability  of  receiving  a  smooth  surface.  As  Uroe  absorbs  carbonic  acid 
M  as  <ml  as  water  from  the  atmosphere,  it  should  be  made  into  mortar  before 
M  fcai  ifflfaiifaed  any  considerable  portion  of  it,  otherwise  It  will  be  of  Uttle  value. 
h  is  by  th«  abforption  of  carbonic  acid  that  mortar  acquires  hardness,  its  lima 
kiu  atowly  converted  again  into  the  state  of  limestone ;  but  the  hardness  will 
i0l  be  perfect  unless  undisturbed  from  its  commencement;  when  this  cir- 
aastascc  is  observed  it  soon  acquires  a  moderate  degree  of  hardness,  but  ages 
an  iiTDbahlr  required  for  it  to  attain  its  maximum.  The  silex  or  sand  mixed 
line  operates  bv  hastening  its  crystallization.  Lime,  though  infusible 
promotes  the  nuion  of  all  the  other  earths,  and  is  extensively  used  in 
ting  iron  ores ;  it  serves  as  a  flux  to  the  alumine  and  silex  which  the 
cm  of  tbal  metal  contain. 

UoH,  which  is  of  so  much  ralue  in  agriculture,  consists  of  a  mixture  of  lime 
•ad  daj,  aod  it  is  the  calcareous  part  of  ita  composition  to  which  its  value 
feawisup;  if  the  quantity  of  lime  in  it  do  not  exceed  30  per  cent  it  is  wortli- 
\am.  Erery  good  soil  contains  a  portion  of  carbonate  of  lime,  wi;ich  mate- 
liaOy  aansts  in  retaining  the  moisture  necessary  to  active  vegetation-  Limestone 
anwnlQg  much  magnesia  b  unfit  to  afford  lime  for  the  farmer's  use;  it  may 
ht  Isawn  from  good  limestone  by  iu  being  much  longer  in  dissolving  in  acids. 
Ziatr  b  tttfd  by  the  soap  manufacturer  to  render  his  soda  caustic :  it  enters  into 
4a  CMBpovlioQ  of  gla^s,  which  it  renders  less  liable  to  attract  moisture,  and 
W  bnile  than  it  would  otherwise  be.  It  ia  employed  in  the  monufucture  of 
datto  arercitt  iu  becoming  flexible  by  the  ready  absorption  of  moisture.  It 
■  on!  py  the  taxmer  to  facditatc  the  removal  or  the  hair  from  ikins.  It  ii 
■i4  by  tba  tOgar  refiner  to  absorb  the  acid,  which  would  prevent  the  fnigar 
iNB  crpUlKaiag.  A  solution  of  lime  is  employed  to  cleanse  feathers  frum  their 
■iaal  oil,  asd  render  them  sweet  and  fit  ror  use.  Acids  dissolve  pure  lime 
■ith  aftrveaoMcCy  but  heal  is  evolved  duriug  the  wliUioD.  Water  impregnated 
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with  carltonic  acid  will  dissolve  a  much  larger  qnantity  of  h  tban  before;  and 
vrhen  deprived  of  this  acid  by  exposure  to  tne  air,  the  lime  it  lield  in  wlotion 
b  precipitntrd  ;  hence  the  formation  of  stnlactites  and  incrustations  found  in 
cavems.  The  cr^'staU  of  the  solutions  of  lime  in  acids  form  what  are  called 
■pars.  Ttie  beautiful  spar  called  fluor  spar,  or  Derbyshire  spar,  is  a  fluate  ol 
lime,  that  is,  a  combination  of  lime  and  tlie  fluonc  acid.  Combined  vith 
inuriatic  acid,  large  quantities  of  lime  ore  held  in  solution  by  the  waters  of  the 
ocean.  Combined  with  sulphuric  ncid  lime  forma  gypsum;  gypsum,  when  cal- 
cined hy  A  moderate  heat,  is  called  plaBtcr  of  Paris.  Combined  with  the 
oxymuriBlic  acid,  or  chlorine,  it  farms  chloride  of  lime,  the  famous  salt  used  in 
Bleaching,  (which  see.)  Combined  with  phosphoric  acid,  lime  forms  the  soliil 
parhi  of  the  bones  of  all  animals.  The  shells  of  testaceoui  animals  consist 
chiefly  of  carbonate  of  Hme  cemented  by  a  small  portion  of  animal  glue; 
while  those  of  crustaceoua  nniinala  always  contain  more  or  lest  of  phosphate  of 
lime,  which  approximates  them  to  the  nature  of  bone, 

LT  M  ESTON  E.  The  native  indurated  carbonate  of  lime  is  usually  distinguished 
hy  this  name  ;  but  Professor  Jamieson  considers  it  as  a  genus  uf  minerals,  which 
he  divides  into  four  species;  namely,  Rhomh-snnr,  Doluniitc,  Limestone,  u\d 
Arragonite ;  the?  third  species,  limestone,  he  divides  into  twelve  sub-species,  and 
these  acain  into  several  kinds. 

LIMNING.  The  art  of  painting  in  water  colours,  as  practised  br  the 
ancients,  in  contradisliuclion  to  the  more  modem  art  of  jmiuting  in  oil.  before 
John  Van  Eyck  (belter  known  by  the  name  of  John  of  Bniges)  found  out  the 
art  of  paintiitg  in  oil,  the  painti-ra  all  painted  in  water  or  fVesco,  on  their  walk 
on  wooden  boardi*,  and  elsewhere.  When  they  made  use  of  boards,  they 
Usually  glued  a  fine  linen  cloth  over  t1iem»  to  prevent  their  o]>ening  ;  then  laid 
on  a  ground  of  white;  lastly,  they  mixed  up  tlieir  colours  with  water  and  sire,  or 
with  water  and  yolks  of  eggs,  well  beaten  with  the  branches  of  a  fig-tree,  ihf 
juice  wlicreof  thus  mixed  with  the  eggs;  and  with  this  mixture  they  paintfd 
their  pictures.  In  limning,  all  pigments  are  suitable,  except  the  white  of  lime, 
which  is  only  used  in  fresco.  The  azure  or  ultramarine  is  always  mixed  with 
size  or  gum ;  and  two  layers  of  hot  size  are  always  appUed  to  the  hoards, 
before  the  size  colours  are  laid  on  ;  the  colours  arc  all  croimd  in  water,  and  in 
working  diluted  with  size  water.  AVheu  the  piece  is  hnished,  they  go  over  it 
with  the  while  of  an  egg  well  beaten  ;  and  then  with  varnish,  if  required. 

LINT.  The  scrapings  from  the  surface  of  old  linen  cloth,  forming  a  very 
nod  ahf!nrl)ent  material,  peculiarly  adapted  to  the  dressing  of  wounds;  for 
which  purpose  it  is  chiefly  used,  lliis  material  is  prepared  for  the  use  of  sur- 
geons, and  as  an  article  of  commerce,  in  the  following  manner.  Old  linen,  or 
such  as  has  been  worn  for  shirts,  sheets,  &c.  is  preferred  to  new  cloth,  on  account 
of  the  great  softness  of  the  fibrous  matter.  Tiiose  pieces  are  selected  which  art 
without  fracture,  or  nearly  so,  and  that  are  10  or  12  inches  broad;  these  are 
washed,  (or  should  be,)  perfectly  clean,  and  dried,  and  t.rc  then  ready  to  be 
operated  upon  by  the  lint  machine,  which  la  generally  worked  by  a  womuu 
'Ihis  mnchme  consists  of  a  steel  knife  blade  with  par^lel  sides,  the  edge  of 
which  is  blunt  or  dull,  hut  perfectly  struighl ;  this  knife  is  fixed  in  a  honzoDtal 
position  in  a  frame,  which  is  made  to  reciprocate  up  and  down,  by  means  of  a 
treadle  or  ncdal.  When  this  pedal  is  pressed  upon  by  the  foot  of  the  workwonun, 
h  causes  tne  blade  to  descend  vertically  with  its  edge  across  a  board  or  little 
table,  covered  with  smooth  leather,  whcroon  the  linen  is  placed ;  and  on  taking 
the  pressure  off  the  pedal,  the  knife  i&  ht\ed  from  the  work  by  tbe  agency  i« 
springs.  The  linen  is  rolled  very  evenly  npon  a  cylindrical  stick,  with  the  weft 
in  the  direction  of  the  stick ;  and  consequently  with  the  warp  threads  of  liio 
cloth  rolled  round  it  A  few  inches  of  the  clotli  being  uncoiled,  and  a  f>^'W 
threads  of  the  wef\  pulled  ofl'at  the  end,  leaving  as  it  were  a  fringe  of  the  warp 

Iirojecting,  the  rolier  is  held  steadily  »ilh  both  hands  by  the  operator,  who 
>egiiis  by  placing  the  end  of  the  cloth  in  such  a  poijition  upon  the  work  board, 
thot  when,  by  the  pressure  of  the  foot  upon  the  pedal,  the  knife  descends, 
edge  shall  pass  between  the  finit  and  secoud  thread  of  the  weft,  and 
across  all  the  warp  threads ;  whilst  the  latter  ii  thui  held  down  to  the 
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ibe  OMntivr  pnlh  bark  the  slick  towDrds  her,  Ihron^h  a  space  of  (torn  a  quarter 

to  huf  an  inch ;  the  weft  thread  is  thereby  pushed  further  niong  ihc  warp 

threads,  and  from  ihe  latter  h  fcraped  the  lint,  by  ttiek  being  di-awn  under  the 

cdjl^eof  the  knife-     The  foot  being  lifted  from  the  pedal,  the  knife  axcends,  and 

the  operator  pushes  the  cloth  forward  again  to  take  the  next  threod,  which,   by 

ibepreiBurc  uf  the  knife,  and  the  pulling  back  of  the  cloth  at  the  same  instant, 

iiaoTed  along  the  threads  of  the  warp  after  the  first,  and  raising  thereby  more 

liiiL    to  Ihii  inanuer  the  op<>ration  is  conducted,  thread  after  thread,  (almost 

iii|ttickly  a*  a  person  could  count  tliem,)  until  all  the  cloth  (or  all  the  pieces 

ttekxhtewn  evenly  together)  upon  the  cylindrical  stick  ii  worked  off;  and 

'hm  U  produced,  when  the  work  ii  dcxterou»ty  performed,  a  continuous  tender 

Aerl  tit  liiick  downy  lint.     Simple  as  this  operation  may  appear,  it  requires 

cauidciable  practice  to  obtain  the  necessary  Bkil!  and  adruitne^  to  do  the  work 

■i&rUul  enable  the  operator  to  get  a  hving  by  it;  it  !■  usually  executed  by  very 

MrVDDwm,  who  eani  only  about  ten   shillings  per  week  at  the  employment. 

Ui  difficulty  eonsisis   in   making   accurate    movcmenta  bv  the  hands  with 

pat  i]iiickness;  for  if  a  weft  thread  is  iTowed  by  the  knife,  the  work  is  checked 

mipoiletl  initead  of  forwarded.     Tlic  editor  has  never  met  with  any  published 

^  '     »a  of  thif  operation,  but  he  saw  it  pcrf'ornied  about  20  years  ago  by  a 

iroman,  and  thu  account  is  sketched  out  from  recollection. 

U£t'R±>.     lliis  name,  odopted  from  the  French,  is  given  to  a  variety  of 

fine  flavoured,  alcoholic  liquors ;  the  processes  of  preparing  which 

given  in  varioui  purts  of  this  woik  ;  see  £au  d£  Coloonb,  Eau  dc 

Ac    In  this  place  wc  shall  iusert  tlie  description  of  a  very  convenient  littU 


aad  the  process  of  working  it,  which  wi"  rmder*tand  is  much  used 

Hid  cisewaere,  for  the  purpose.     Al  a  U  the  boiler  (containing  thp 

■id  fidvouring  ingredients)  immersed  in  a  water  bath  Ifi  and  heated 


94 


LITHOGRAPHY. 


ii 


by  A  tpirit  lamp  c^  having  Kvernl  wicks.     The  still  hu  «  Ull  Dfcfc, 
by  a  head  d,  lurrounded  by  cold  water  in  the  rtfrigerfciory  *.     Tl 
it  ii  condensed,  runs  down  tlie  sideii  of  the  bead,  uiid  is  renfived 
chsunel,  formed  around  llie  upper  extremity  of  the  nerk,  uherice  ii 
a  pipe/  through  the  cold  wftter  cislem,  into  a  recipient  <f,  fixetl  i1 
of  funuel-shaped  filteren.     Previous  to  commencing  the  y- 
the  recipient  g  is  provided  with  a  sufficient  qunntity  of  sv"  it 

SQgar,)  to  form  the  intended  liqueur,  over  which  the  condcn-ty  fpinl 
itself.  When  alt  the  spirit  is  come  over,  the  distillation  ia  sltiji 
guishing  the  lamp;  the  cock  i  is  now  opened,  when  the  orunmtic 
■yrtip  descend  into  the  first  of  the  filterers  oooo.  These  filterers 
poseo  of  four  distinct  substances  or  layers ;  the  lowest  is  of  perfu 
the  next  above  fine  flannel,  over  which  is  put  two  thicknesses  of  filtcnftg' 
The  spirit  end  the  syrup  become  intimately  blended  in  passing  ihrouga 
successive  filterers,  ana  the  liquor  is  received  in  bottles  undemeeib  in 
fectly  bright  and  clear  state. 

LlTlil  A.     An  alkali,  ri'cently  discovered  by  M.  Arfredson,  a  yox 
employed  in  the  hiboratory  nf  M,  Beraeliiis.      Sir  H.  Davy  dem< 
voltaic  electricity  that  the  basis  of  tliis  alkali  is  a  metal,  to  which 
lithium  has  been  given.     For  the  mode  of  obtaining  litbia,  and  an  accol 
its  properties,  the  reader  is  referred  to    C'Ve'j  Diclionarff  of  Chei 
not  yet  been  brought  into  use  in  the  arts. 

LITHOGRAPHY.  Tlic  art  nf  transferring  from  sloDC,  wridngs 
made  thereon ;  which  is  quite  of  modem  invention.  Unlike  otl 
printing,  this  is  strictly  chemical,  and  is  in  consequence  called 
chemicai  printing.  A  drawing  is  made  on  the  stone,  either  with  ink  col 
oleaginous  mailer ;  or  with  chnlk,  containing  similar  substances,  but  a 
concentrated  and  indurated  state.  The  drawing  is  then  washed  overj 
which  sinks  into  those  portions  of  the  atone  that  are  untouched  will 
of  the  drawing.  A  cylindrical  roller,  charged  with  printing  ink,  is 
all  over  the  stone,  and  while  the  drawing  receives  the  ink,  tlie  rest  of  thi 
it  prcscn'cd  from  it  by  the  water  on  account  of  the  greasy  nature  of  tb 
This  art  is  said  to  have  been  invented  by  mere  accident,  by  Alois  Sencfel^ 
Munich,  who  being  an  author,  and  too  poor  to  publish  liia  works,  tried  1 
plans,  with  copper-plates  and  compositions,  with  a  view  to  becoraiog  hi 
printer.  In  the  course  of  his  experiments,  he  found  that  a  composilioa  od 
wax,  and  lamp-black,  formed  an  excellent  ink  for  writing  with  on  plat^ 
when  dry,  it  became  firm  and  hard,  and  resisted  aquafortis.  He  wanted  fl 
however,  in  writing  backwards  on  the  plates;  and  that  he  might  exercise 
less  expense,  he  procured  some  pieces  of  Kilheim  stone,  as  a  cheap 
which,  after  polifthing  their  surfaces  he  might  practise.  Having  be< 
his  mother  to  take  a  list  of  some  linen  about  to  b«  sent  to  be 
having  no  paper  at  hand,  he  wrote  it  out  on  a  piece  of  stone  with 
tion.  When  he  was  afterwards  about  to  efface  his  wriliit^,  it  occurred  I 
tliat  impressions  might  be  obtained  from  it;  and  oAer  he  had  bit 
with  aquafortis,  diluted  with  ten  parts  of  water,  af\er  letting  the  fit 
minutes  over  it,  he  proceeded  to  apply  printing  ink  to  the  stone,  fo 
pose  he  first  opptied  a  printer's  ball,  but  after  some  unsuccessful  trij 
use  of  a  thin  piece  of  wood  covered  with  fine  cloth,  and  wilh  this 
succeeded  in  taking  impressions.  It  appeared  to  him  that  this  nei 
printing  was  of  very  considerable  importance ;  and  he  ibereforc, 
great  difiiculties,  persevered  in  improving  it,  and  in  attcmpling  ii 
to  practical  purposes.  IJe  soon  fuund  that  it  was  not  necessary 
letters  raised  above  the  stone ;  but  that  the  chemical  properties 
grt-ttse  and  water  so  eficctnally  separate  from  each  other,  were  qi ' 
fur  his  purpose.  He  afterwords  bestowed  mtich  labour  and  asti< 
slriictiiig  the  proper  press,  and  other  apparatus  for  priiitiiig.  Th« 
to  pritit  for  piihlicntioii  were  some  pieces  of  niusic  executed  in  179dj 
he  attempted  drawings  and  writinei^.  He  kIiII  huwrver  fuund 
i»  writing  backwards,  and  this  led  him  to  think  of  tbc  proccn  of 
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JH  *K  of  6rf  «Mph  whSch  «hu  fouud  to  Wv«  permatnent  tracei  which  would 
[W  MHii  wiioftt,  D«ltsr*Uy  t*d  lo  Uie  mmle  of  clinllc  drawing.  In  1799,  mOct 
madM  m«nf  inprovcmcnu.  Sencfclder  obtimii^tt  a  |>A(cnt  privilege  for 
'■—■••'  ■*'  "-■-"-■  In  IROJ,  he  iniruduced  hia  iliacovtrj  into  Vienna, 
rani  for  tc-ii  ypun.  Thr  invention  tprcad,  lliuiigh 
It'it  it  Mill  not  brought  uver  lu  Gnghind  unlll 
.  a  miTcliarit  in  Lontlon,  Micceedetl  in  inlro* 
u'nt.  While  ihe  war  lantcd.  the  crnptoyment 
jhic  art  was  chit-fljr  coniiucd  to  the  quurtvr-niasler  gencml'i 
\or$o  GuariJB,  wliere  It  wai  used  for  printing  the  plans  of 
of  tie  seat  of  war.  AAer  the  peace  the  art  woa  revived,  and 
Ertfland,  s»  well  as  in  all  parla  of  the  continent,  nutneroui 
(1  with  great  excellence  ;  and  it  is  dilliouU  to 
-  German,  French,  or  English  artista,  havo 
ruautMic*;.      >>  e  shall  now  proceed  to  explain  the  several  pro- 

•  -v-"-—  m  wAith  thty  are  prepared  to  rtct'we  the  dratuintfg.'^^ 

ind  i?  found  at  Corsian,  near  tialh :    it  \%  one  of 

I  lo  line  a  groin,  nor  so  clove  in  textnre  as  tha 

inferior;  but  it  is  j^ood  fur  tranalcrB,  and  d^>ea 

^s  or  writings.     All  colcareona  stories  may  be  uied 

lae  they  imbibe  jE;rea»c  and  moisture;  but  a  stone  entirely 

aiiawerwuU;  there  sliuuM  be  a  mixture  of  alumina  and 

roo*t  certoiti  indications  of  lithographic  properties,  is  (be 

M.I1  «toiios  of  tltii  kind  will  be  found  good,  if  they  are  also 

■-)(  grain,  and  the  homogenousncM  of  texture  that  ore 

■>^r  mid  that  none  have  yet  been  fotuid  equal  to  those 

.ries  iif  Solcnhofen,  near  Papuenheiiu  in  Bavaria,  and 

'   eminence   in  Pari*  use  no  other.      In  order  to  sustain 

■•>"  ■itprf^ssiona,  a  8t4)ne,  12  inches  sqiiare,  oti^ht  not  to 

I'l  liita  thickness  should  incrcaae  with  the  area  of 

-  Ill  ft  sawn  to  a  proper  siie,  and  are  then  ground 

by  rubbing    two  of   them    face  to  face,    with    water  and 

it4t  be  very  carefully  examined  with  n  straight  edge,  to  ascertain 

p«ffectly  level  in  every  direction.     This  applies  only  to  the  side 

s  to  receive  the  drawing,  as  the  natural  divii^iou  of  the  ittone  ie 

the  hack.     When  thestoncs  have  thus  been  ground  perfectly 

Wrt«hed.  to  free  them  from  any  of  the  courser  grains  of  sand 

Toothing  tliem.     They  are  then  placed  on   a 

..'  ftguin  rubbed  face  to  face  with  sand  and 

ii  tiiter  texture  thnn  that  prcTiounlr  used.     The 

■  have  the  sand  sul&ciently  hue ;  and  for  this  pur- 

:  ;:.....j^l.  a  small  close  sieve,  as  a  single  grain  of  sand  of  a 

the  rest  wilt  acratch  the  stone,  and  these  scratches  wUl 

,n  ilic  iinpreastuD  token  from  the  stone.     When  tlie  stones 

y  fine,  and  their  grain  sufficiently  smouthj  (hey 

bm  c*rti  i  nnd  afterwords  wiped  dry  with  a  clean  soft  cloth. 

£Ui)  adiiptc-d  to  prepare  the  atones  fur  chalk  drawings,  but  lo  prc- 
r  ink.  dmwings  or  writings,  the  following  method  is  the  best : — After 
Juei  dcvctibed  has  been  completed,  the  stones  arc  welt  washed  to  get 
end  Ihey  arc  then  rubbed  to  together,  face  to  face,  with  pow- 
_  ae  and  water.     After  they  ore  nude  perfectly  smooth,  they  are 
m%A  wiped  dry,  and  are  then  separately  polisbeff  with  a  large  pieco 

Mf  itomg§  ^ier  thty  kwe  beenfuUij  vted,  sand  is  strewed  over  the 

K  i»  ■pnnk|,^(i  witK  ™.»tpr  ^nd  rubbed  with  anotlier  atone,  until  the 

i  V  disappeared.     It  must  tlien  be  washtd 

its  bulk  of  water ;  and  the  stone  ia  then 

l?»  a  ntw  lirawtng  or  wnimp,  by  bcii'g  rubbed  with  fine  aand  or 

ae  belbre.     The  longur  diawuigs  renuiia  on  atonea  the  deeper  ihe 
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ink  or  the  cliolk  penetrates  into  their  snbvtnnce,  and  consetjuentJy  Ihir 
tilt!  Ktone  tnu£t  be  ground  away  to  remove  them^    this  is  kUo   i 
with  ink  drawings  or  writings  than  with  chalk,  owing  to  the 
nnd  consequent  penetrability  of  the  fomier. 

The  substances  used  bv  the  artist  upon  the  stone,  are  either  lilhogini 
or  lithop-nphic  chnlk.     Tbe  fonner  bus  been  described  under  the 
(which  see  ;j   but — 

The  Ink  for  making  tran^ffs  should  be  lomewhaC  less  burned,  and 
softer  thuu  that  used  for  \vridug  or  drawing  directly  upon  ilie  Ktune. 

LiUioffrapfiic  chalk  should  have  all  the  quoliliea  of  a  f^otid  drawing 
It  should  be  even  in  texture,  and  carry  a  guod  puint.  The  following 
tionsare  recommended  :  \\nz.  of  common  iwinp,  2  uz.  lalluw,  2\  tix.  riti 
1  oz.  shell-lac.  The  rcftt  of  the  procesn  is  the  same  as  in  makii 
Less  black  should  be  mixed  with  the  chalk  than  with  the  ink.  its  only 
colour  the  drawing,  that  the  arliiit  may  ace  the  hnes  he  truces,  Whvo] 
is  well  mixed,  it  sliould  be  poured  into  a  mould  and  very  strongly 
expel  any  air  that  muy  collect  in  bubbleti,  whicli  would  render  il  up 

Mode  of  drmc'wg.~~Vvc\\<i\\&  to  di'owing  or  writing,  the  tiliine  nil 
wiped  with  a  cleiin.  dry  cloth.     The  ink  is  rubbed  with  water,  tike 
and  is  almost  wlioUy  U4ed  on  the  polished  stone.     The  chalk  is  uned 
the  grained  atone ;   the  polished  surface  of  the  other   would  not  h( 
drawing  with  ink,  a  gradaUon  of  tints  in  obtained  either  by  varying 
ness  of  the  lineis,  or  their  distances  from  one  ouulher,  as  in  cngTRi 
ink  lines  on  polished  stones,  being  solid  and  uubrukeu  ihiou^hout, 
printing  uU  over;  and  if  tbe  lines  be  drawn  as  hue  and  a«  nnifuruj  ai 
iisnally  on  copper,  the  print  frnni  them  will  be  in  ixn  rftHpect  in/erior; 
requires  u  greater  degree  of  skill  to  execute  as  uell  upon  stone  as  it 
done  upon  copper  or  steel. 

In  ucing  chalk,  the  grained  stone  should  be  very  carefully  dusted> 
utmoat  attention  be  paid  to  prevent  any  lodgment  of  the  smallest  | 
grea^ejupon  the  aurfiire ;  jierKoual  clcnniint'**  is  tlicrefore  absolutely; 
to  the  perfection,  of  hitf  work,  e9]fecially  in  chalk  drawings.     7'bc  cl 
upon  the  stone  precisely  in  tho  same  manner  as  crayon  \ipon  paper  i 
of  essential  advantage  in  lithograpliy  to  finish  the  required  slr«0| 
at  once,  instead  of  going  over  llie  work  a  second  time,  the  stone  bdnj 
in  its  ability  to  receive  the  second  lining  clearly,  by  the  al 
fint.     Some  practice  is  requisite  to  use  the  chalk  clcverlyt  ai  tliare., 
bo  chalk  hitherto  made  tliat  will  keep  so  good  a  point  as  is  deairmfaf 
is  likewise  some  difficulty  expcriencea  in  obtaining  the  finer  tints  soi 
impression  ;  and  in  order  to  obtain  tlie  Uglilcr  tints  properly,  it  will  be  nu 
lo  put  the  chalk  in  a  rest,  as^tbe  metal  port  crayon  is  too  heavy  to 
tbe  stone,     'llie  editor,  who  someUmes  prHcti^^s,  is  in  the  hnbit,  bcio 
mcnc«s  hii  fubject,  of  pointing  ^0  or  JO  pieces  of  chalk,  stuck  in  qui 
and  placing  them  beside  the  t>tonc  iu  a  little  box,  taking  them  up 
OS  the  points  become  worn  off,  so  as  to  avoid,  if  possible,  the  cuttings 
during  tbe  work,  which  endangers  the  soiling  of  the  stone.    When  ft 
and  delicate  line  is  required,  he  sharpens  the  point  of  the  chalk  upoa]_ 
pushing  it  forward  in  an  inclined  positioUi  and  twirling  it  round  at  ih* 
lime  bet,ween  the  fore-hnger  and  tliumb.     As  the  chalk  softt-ns  by  the 
of  tlie  liand,  it  is  quite  necesiMiry  to  have  several  pieces,  to  be  ^^ 
them.     Some  artitis  cut  their  chalk  into  the  wedge  forni,  as   i 
Those  portions  that  break  ofl'in  drawing  should  be  carefully  takiit  pU  Uie 
by  a  camel's  luir  brush. 

preparation  of  t/ie  atone  for  printljuj. — The  drawing  being  fir--^-'    -; 
stone,  it  is  sent  to  the  lithogriiphic  printer,  on   whose  knont' 
depends  the  success  of  the  impressions.     The  tii"'  uriirr*.  i^  (.. 
tng  as  it  is  called.     This  is  dune  by  placing  lli< 
oTer  A  trtingh,  and  pouring  over  it  very  dilute  m  '        , 

upper  pun  of  the  sione,  and  nins  down  all  over  the  surface,     ilie 
tiuned,  and  tdaced  ou  ihu  opposite  edge,  and  the  etching  watar 
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*ir*i»  T>""i^(l  ^iver  it,  tti  tbe  sattic  niafiner.     The  cIc^p«  of 

•u  it  one  per  cent,  of  acid,  should  be  such  ai  to  pro- 

1:  Hc;  ana  it  it  desirable  to  pass  the  etching  water 

vwmt  iLe  tlarkcBt  parts  of  the  drawing,  as  they  require  more 

?  lighter  tints.     Experieitc«  iilone  cun.  however,  guide  the  lillio* 

I  ihc  art,  M  difl'erenl  &tnnea,  and  ditferenl  compo* 

iidy  acted  upon  by  the  acid  ;  and  chalk  drawingii 

n  the  ink.     The  stune  la  next  to  be  carefully  washed, 

<.vr  ovi-r  it.  oiid  aiYerwardi  ^vith  gnni  water;   and  wlieii 

I  '  -  ■  i  ■vrilh  printing  ink  is  rolled  over  it  in  both  direc- 

,'  lu  botinm-^till  the  drawing  takes  the  ink.     It  in 

>  'oliuion  of  gtini  Arabic  in  water,  of  about  tJie 

'•>  dry,  and  preserves  the  drawing  from  any 

I  :ii,  in  consequence  of  the  pores  of  the  stone 

h  Ibv  gum.     Alter  the  etching,  it  is  dtsirabU  to  leave  the  stone  for 

;  BMftff  tkon  a  week,  before  it  is  printed  from,     lite  effect  of  tlie 

to  lak«  away  the  alkali  mixed  with  the  chalk  or  ink,  which 

•  lira  wing  liable  (n  bo  atii-cted  by  the  water;  and  secondly,  tt* 

f  tttiwe  more  deciJedly  to  lake  anj/  grease.     The  gum  aaisti  in 

lOsc,  and  is  quite  essential  to  the  perfect  preparation  of  the  lur- 

Him  the  intention  is  to  print  from  the  stonc^  it  is  placed  upon 
bed  <if  the  press,  and  a  proper  sized  scraper  is  adjusted  to  the 
atgoe.  Uain  wali:r  is  then  sprinkled  over  the  gum  on  ilic  stone, 
:t»«oIvrd  i7i.i<huilly,  and  u  wet  sponge  passed  lightly  over  all.  the 
i«  on  the  colour  table  placed  beside  him,  with  the 
^i'^  i[  is  e^tially  and  thinly  spread  on  the  roller.     The 

Bover  the  whole  stone,  care  being  taken  that  the  whole  draw- 
jrtioii  of  ink  \  and  this  must  be  done,  by  giving  the  roller 
^■^ssure,  which  will  of  course  require  to  be  increased,  if 
Hbeive  the  ink  readily.     When  the  drawing  is  first  used, 
R'lnk  so  readily  as  it  will  nfLerwardsi ;  and  it  is  frequently 
let  the  stone,  and  roU  it  several  limes,  before  it  will  take  the  ink 
thia  iJikr"  •■''••    '.ire  must  be  taken  not  to  wet  the  stone  too 
ipucaa  s)i  -  more  than  is  necessary  to  prevent  the  ink 

m  atoDa  w: n  no  drawing.      After  the  drawing  is  thua 

sheet  of  paper  in  placed  on  the  stone,  and  the  impression  taken. 
he  p-ipcr  otf  the  stone,  the  latter  appears  to  be  quite  dry.  owing 
1  orb«d  the  moisture  on  the  surface;  it  must  therefore  bo 

,^i-  .  .        ^'d  Hgain  rolled  with  ink,   the  roller  having  been  well 
ui  table  before  being  applied.     During  the  printing,  some 
on  the  slone,  allliough  it  will  not  be  risible,  otber- 
eU  on  the  slone  as  well  as  on  the  drawing,  by  which 
so  that  if  by  too  much  wetting,  or  by  nibbing 
the  gum  is  entirely  removed,   some  fresh  ^um  water 
stone  has  in  the  first  instance  been  laid  by  with  too 
and  llic  ink  stains  the  slone  on  being  first  applied  to 
d  to  damp  the  stone,  instead  of  pure  water.      Some- 
arise  from  tlie  printing  ink  being  loo  thin,   as  uil« 
some  fpots  on  the  stone  lAke  the  printing  ink,  notwith- 
pTecaulions,  some  strong  acid  must  be  applied  to  theni 
aJW  this  is  washed  vff,  a  little  gum  water  is  dropped  m 
t  is  here  frequently  necesuir)-  to  take  oH'  the  spots  of  ink . 
re  vety  apt  Uy  get  soiled,   and  generally  require  to  be 
e  aUer  rolling  in;  they  must  olso  frequently  have 
and  BomeLimes  must  be  rubbed  with  pumiov- 
and  formed  of  a  romish  not  sufficiently  burned, 
ding  the  proper  precautions  arc  taken  of  wet 
it  properly  with  acid  and  gum  ;  and  if.  t>n  the  other 
wiU  lew  tiu  lighter  tints  of  tlie  chalk  frum  thft 
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fltone,  iind  thus  destroy  the  dranring.    The  coruidcrfttioo  of  th«ct 
leads  at  uiice  to  lh»— 

Principlfii  of  the  Printioff.—The  accidents  ju»t  mfntioned  Arise 
points  of  the  scule  At  which  the  |irinting  ink<  c*n  be  lued.  for 
that  the  only  inks  that  cmi  be  used  arQ  tlmsc  which  tire  bciwcen 
that  »,  thicker  than  that  which  aoili  thu  stone,  and,  al  t' 
than  that  which  takes  up  the  drawing.  LliliogrN|ihcn 
to  print  in  vrry  liot  weather,  the  reason  of  whicii  may  i"^  uruti 
foregoing.  Any  increase  of  lenipcrBlure  will  diminlih  the  consii 
printing  ink;  the  etone  wi^  therefore  su>l  with  an  ink  which  cd 
used  at  a  lower  teiii{>erature ;  hence  a  etilJer  ink  musl  be  used. 
temperature  aliould  increase  ho  much  that  the  ttonc  will  toll  writli 
\ssB  thick  than  that  vhich  will  lake  up  the  drawing,  it  is  evident  t 
ing  muflC  cease  till  a  cooler  temperature  can  be  obtained ;  for  a« 
chalk  ii  effected  enuolly  with  the  printing  ink,  the  name  ink  will  I 
drawing  at  the  diHercnt  degrees  of  temperature.  I'his,  t)iuugh  It 
occuri,  is  a  rare  cose ;  but  it  shows  that  it  is  desirable  to  draw  witK 
ink  of  less  fatness  in  summer  tlian  in  winter;  and  aim,  that  if  the  p 
room  is  in  winter  artificially  heated,  pains  should  be  tuken  to  regulat*  U 
u  equally  as  possible. 

Ol/ter  D\ffiat}tiet  in  Pritifiii^,  not  re/rraUr  to  tJieforeffvir-  '■■'  f»— - 

If  the  prea-ture  of  thi<  serHper  be  too  weak,  l)ie  ink  will  >. 
paper  in  the  impression,  attliough  the  drawing  hui  been  ^.  ^  . .      ..^  ...i 
it.     Defects  will  also  appear  from  the  scraper  being  nutchud,  or  not 
adjusted,  or  from  any  unevenness  in  the  leather  or  paper.     After  prti 
considerable  number  of  impressions,  it  Mintetimes  liappens  that  thr 
takes  the  ink  in  dark  spots  in  difTertiit  parts.     This  arises  frum 
ink  becoming  too  strongly  united  with  tlie  chalk  or  ink  of  the  dra' 
the  printing  be  continued,  the  drawing  will  be  spoiled.     The  re 
easily  ascertained.      The  printing  ink  readily  unites  with  the 
being  of  a  thinner  consifitency,  it  will,  by  repeated  applicationiw 
the  lines  of  the  drawing,  soften  them,  and  make  them  spread,     ip 
is  necessary  to  stop  the  printing,  and  let  tlie  stone  rest  for  a  day  or  two, 
drawing  to  recovrr  its  proper  degree  of  hardness.     If  the  drawing  AoH 
amutty  from  any  of  the  causes  before  enumerated,  the  Inllowing 

AfUture/or  cleaning  the  Drauifig  while  printinff  must  be  used. — T«k 
ports  of  water,  spirits  of  turpentine,  and  oil  of  olives,  and 
together  in  a  glass  phial,  until  the  mixture  froths;  wet  the  < 
this  froth  upon  it,  and  rub  it  gently  with  a  sofl  sponge.      < 
will  be  dissolved,  and  the  whole  drawing  will  olao  disappear,  t!, 
examination^   ii   can  be  disun^uiahed  in   faint  white  lines.      Un 
■gaia  with  printing  ink,   the  drawing  wUI  gradually  rr-appear,  i 
at  first. 

BUttched  Paper  unfit  for  Litkogrcyhic  Prmting. — Accidents  to 

in  the  printing  from   the  qualities  of   the  paper.      If  ^^-  -  : 

made  A'om  rags  which  have  been  bleached  with  oxy-n 

ing  will  be  incurably  spoiled  alter  thirty  impressions.     <-l ,...^> 

times  a  strong  taste  of  alum  ;  this  is  60  fatal,  as  sometimes  to  apod 
after  the  first  impreasian.  When  the  stone  is  tu  be  laid  by  alter 
order  that  it  may  be  used  again  at  a  future  period,  the  drawing  ifai 
in  with  a — 

Prr$trving  Ink ;  as  the  printing  inks  would,  when  dry.  be 
tliat  the  drawings  would  ,ol  take  fresh  printing  ink  freely. 
is  the  composition  of  Vlio  jtrinting  ink : — Two  purts  of  thi 
Unseed  oil,  four  porta  of  tallow,  one  port  of  Venetian  turp«ii 
part  of  wax.  These  must  be  melted  together,  then  four  ports 
very  carefully  and  gradually  mixed  with  it,  and  it  must  be  prei 
in  a  cloic  tin  box. 

Aitiograpfuc  Ink,  or   ifaat   which    is  suitable   fot   tramfe 
atone  tlic  writings  or  drawings  which  hove  been  executed  oa 
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fuFQisbed  at  a  quftrter  of  their  present  actual  value ;  in  fact,  all  those  which  mt 
done  in  lines,  or  those  in  wluch  the  shadows  are  boldly  executed,  are  capat^ 
of  fL^pioducing  good  impressions  by  means  of  autography.  The  operacioa 
becoinL-s  extremely  difhcult  when  it  ia  necessary  to  transfer  fine  line  engrav* 
inn;  the  lines  of  these  arc  so  delicate,  and  so  nenr  to  each  other,  that  they 
eitliijr  do  not  take  well  on  the  stune,  ur  are  apt  to  be  crushed  and  confounded 
togiethor  by  the  effect  of  the  pressure.  Much  practice  and  address  are  necM- 
sar}-  to  obtain  tolerable  inipre.>usinns ;  and  this  part  of  the  nrt  requires  iroprove- 
nient.  In  the  otHce  of  m.  de  Lasteyrie,  they  had  succeeded  in  trunsferrin^  to 
stone  a  small  highty-finished  engraving,  whicli  had  been  printed  on  common 
half-sized  paper.  AHcr  having  dry-pulished  a  stone  very  perfectly,  it  was 
wanned,  rubbtitl  with  spirits  of  turpentine,  and  then  the  engraving  was  applied  to 
it  This  had,  however,  been  previously  dipped  into  water,  then  covered  on  the 
reverse  side  with  turpentine,  pasM«d  again  through  the  water,  so  as  to  remove 
the  superfluouB  turpentine,  and  then  wiped  with  unsized  paper,  tn  this  slal* 
the  engraving,  still  damp  with  the  tiu-pcntine,  was  applied  to  the  stone  aud  sub- 
mitted to  pressure,  when  it  oHbrded  very  good  impressions;  the  preparation 
not  bein^  applied  until  it  had  remained  on  the  stone  for  twenty-four  hours. 
The  difHculties  increase,  of  course,  in  proportion  to  the  size  of  the  cngrsvi  ~ 
which  it  is  desired  to  transfer  to  the  stone.  Attempts  have  been  made 
transfer  old  engravings ;  they  have,  however,  succeeded  but  imperfectly, 
would  be  rendering  an  essential  service  to  the  art  to  discover  a  mode  of  re^i 
ducing  oUl  engravings  by  means  of  autography ;  the  undertaking  preset 
difficulties,  but  from  tnc  attempts  made,  success  docs  not  seem  improbaule. 

Printing  from  two  or  more  Siwtet  uhUi  tliffereiU  Cotoitred  Inht. — This  is 
managed  by  preparing  a  composition  of  two  parts  of  wax,  one  of  soap,  and  s 
little  vermilion.  Melt  them  in  a  saucepan,  and  cast  them  into  sticks;  thtt 
must  he  rubbed  up  with  a  little  water  to  the  thickness  of  cream,  and  appli< 
the  surface  of  a  polished  stone.  An  impression  is  taken  in  the  common  way 
a  drawing,  and  applied  lo  a  stone  prepared  in  this  manner,  and  passed  tlirough 
press,  taking  care  to  mark,  by  means  of  this  impression,  two  points  in  the  i 
corresponding  on  each  of  the  stones.  The  artist,  having  thus  on  the  second 
an  impression  fVom  the  first  drawing  to  guide  him,  ftcra{>ea  away  ilie 
which  he  wishes  to  remain  while  on  the  finished  impression.  The  stone  mi 
DOW  be  etched  with  acid  stronger  than  the  common  etching  water,  having 
part  of  acid  and  twenty  of  water;  the  whole  is  then  washed  otT  with  tui 
tine :  this  plan  is  generally  used  in  printing  a  middle  tint  from  the 
stone ;  the  black  impression  being  given  trom  the  first  stone,  a  flat  tronsf 
brownish  tint  is  given  from  the  second,  and  the  white  lights  are  where  the  pi 
is  left  untouched.  The  dots  are  necessary  to  regulate  the  placing  of  the 
on  the  corresponding  parts  of  the  two  stones. 
LITMUS.     Si?e  Archil. 

LIXIVIATION  is  the  application  of  water  to  the  fixed  residue  of  bodies 
the  purpose  of  extracting  the  saline  part. 

LOCK.     A  secret  fastening  tor  doors  and  similar  things,  provided  with 
arrangement  of  mechanism  designed  to  prevent  the  introduction  or  successl 
operatioD  of  any  instrument  but  that  which  bos  been  made  to  fit  it,  called   ' 
key:  there  is  consequently  a  numerous  variety  of  kinds,  qualities,  and  stzei^ 
good  lock  has  justly  been  regarded  as  the  masterpiece  of  smithery.     Locks 
of  great  antiquity ;  according  to  M.  Denon,  they  were  known  in  Egypt  mc 
than  4000  years  ago,  wliich  he  inferred  f>um  some  sculptures  on  the 
temple  at  Kamsc.  repretenting  locks  simihir  to  those  now  used  in  that  couul 
It  would  be  dillicult  to  trace  the  earliest  introduction  of  locks  into  this  count 
but  there  is  nitich  ovidcncc  showing  that  very  curious  and  secure  locks  w( 
made  many  centuries  ago.    It  appears,  also,  from  the  celebrated  MSS.  of 
famous  earl  of  Glamorgan,"  entitled  "^-i  Century  of  the  Names  and  Scant 
9uck  /nrentioTu"  &c.  as  he  could  "  call  to  mind  to  have  tried  tmd  perfect 
(his  notes  being  lost.)  that  the  art  nf  lock-making  was  then  by  no  means  in 
infancy,  as  he  refers  to  things  as  if  tlicy  were  then  well  known   which  we 
regard  as  important  securities  to  lucks  ;    and  some  of  tbcm  arc  commc 
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tti  bein^  of  recmt  invention.  Fur  tliese  reasonB  we  think  it  will  not  be 

tKM  10  fnmxluce  in  thi«  place  some  of  the  *'8canUin^i"  alluded  to.    Making 

MWf  ftUowttnce   for  the  quackery  of  the  noble  booster,    the  rc<ider,  who  is 

■  ■■■•■•'(]  with  the  consiruciion  of  our  modem  locks,  will  rccogmse  much  that 

:  uie  to  produce  similar  eflecls. 

•ily   A  wny  how  a  iiltle  triangle-screwed  key,  not  weighing  a  shilling,  shall 

br  cspjihie  aiirl  ^trnng  enough  In  holt  and  unhnlt  round  about  a  great  chest,  an 

bondrfd  boltif  through  fifty  staples,  two  in  each,  with  a  direct  eontrary  motion, 

'ud  11  many  more  fVom  both  sides  and  ends;  and,  at  the  self-same  time,  shall 

Cvtrn  it  to  the  place  beyond  a  man's  natural  strength  to  lake  it  away ;  and  in 

atttnd  the  same  turn,  both  locketh  and  opcneth  it." 

•70,  A  key  with  n  rosc-tuming  pipe  and  two  roses  pierced  through  endwise 
t^  bit  tfaerrof.  witli  several  handsomely-contrived  wards,  which  may  likewise 
^tlwianie  ctTecta." 

"71.  A  key  perfectly  square,  with  a  screw  turning  within  it,  and  more  con- 
ffilfil  than  any  of  the  rest,  and  no  heavier  than  the  triangle-screwed  key,  and 
^tli  the  wme  effects." 

"It  Ah  ncutcheon  to  be  placed  before  any  of  these  locks  with  these  pro- 

'^•'■--      rv  -.  the  owner,  though  a  woman,  may,  with  her  delicate  hand,  vary 

'  iiing  to  open  the  lock  ten  millions  of  tinies  beyond  the  know- 

»-L.  w  ....    ^laith  that  made  it,  or  of  me  who  invented  it.     Second,  if  a 

open  it,  it  setteth  an  alarum    a-guing,  whicli   the  stranger   cannot 

rtinning  out;  end  besides  though  none  should  be  within  hearing,  yet 

hnK  his  hand  as  a  trap  doth  a  fox;  and  though  far  from  maiming  him, 

isaveth  such  a  mark  behind  it  as  will  discover  him  if  suspected ;  the 

or  lock  plainly  showing  what  money  he  hath  taken  out  of  the  box 

ig,  and  how  many  times  opened  since  the  owner  had  been  at  it," 

means  of  giving  security  (o  locks,"  Mr.  Ainger  observes,  "  are  of  two 

The  first  counists  in  numerous  obstacles  (commonly  called  wardi)  to  the 

of  the  key,  which  requires,  therefore,  a  peculiar  form  to  evade  them. 

TWufCOod  consists  in  a  number  of  impediments  to  the  motion  of  the  bvli  ; 

inpediaaents  being  so  coiitrived  that  their  absulute  and  relative  positions 

brdiBOgvd  before  the  bolt  can  he  withdrawn."    To  these  two  Mr.  Ainger 

have  added  the  *'  rme-lia-nlng pipcj"  and  the  *'  tecret  exctUchean"  from  the 

btf  *' wuntlings,"  which  also  constitute  impedimenta  to  many  modern 

.    Means  of  the  first  class  are  defective,  because  a  surreptitious  instmment 

i»sf|  AM  thread  the  maxes  of  the  wards;  it  escapes  them  by  taking  a  path  out* 

lUe  vl  tbem  to  the  bolt,   which  is  unavoidably  left  for  the  passage  of  the 

licy  of  the  key.     Complexity  in  the  form  of  the  wards,  therefore,  affords 

le  sf>cority  agninst  the  determined  initiated  picker  of  locks,  us  he  can 

■  -«ion  of  the  position  of  the  wardx,  aiitl  make  an  instrument  (or 

v%iU  avoid  most  of  them,  and  take  the  most  direct  path  to  the 

or  ri»  funrds.     The  guards  or  impedimenta  to  the  motion  of  the  bolt  are 

onniilets*     A  tumbler  usually  consists  of  a  small  lever,  one  end  of  which 

Gtde  projection,  which  latches  into  a  notch  cut  into  the  boll,  ar.d  Is  kept 

by  a  spring.     It  is  therefore  the  business  of  the  key,  after  it  has  passed 

iv  w«ra,  to  raise  this  nimbler  out  of  the  hutch  entirely  before  the  holt  can  be 

MRed,  ike  Utter  mott  Ai  being  effected  by  the  further  motion  of  the  key  aguiiut 

I  nirTfd  portion  of  the  bolt.     Great  exactness  in  the  length  of  the  bit  of  the 

■Tefore  necessary  to  make  these  parts  act  properly.     If  the  key  be  too 

..Qnot  enter  the  curved  portion,  and  the  tumbler  is  not  reached ;  and 

£  a  U  tco  iboTt,  hy  only  the  thickness  of  a  sheet  of  writing  paper,  the  tumbler 

niAal  tt'rrehy  be  lifted  qvite  out  of  the  notch,  and  the  bolt  is,  in  consequence, 

'  l».     Sometimes  the  key  has  a  step  or  notch  which   acts   upon  the 

vhiUt    the   niher  portion   of  the  end  of  the  key  acts  upon  the  holt, 

d*  li>  ihf  difficulty  of  fiiUc  keys.     A  single  tumbler,  therefore,  con- 

MacaattttAiu  degree  of  security,  and  they  are  usuully  applied  to  locks  of  a 

Ba^taa  ^pnLty.       liut  as  this  addition  to  a  lock  increases  the  cost  about  six- 

Ittai^  lbs  cofnmonest  or  cheopest  locks  have  no  tumbler,  the  bolt  being  he.d 

ktla  positioa  in  which  the  key  puts  it  by  the  pressure  of  a  spring.     Locks 
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■re,  however,  made,  not  only  without  tumblers,  but  even  without  wtrdi^  Ibi 
very  common  purposes ;  and  being  sufficiently  secure  for  their  objects,  w 
extremely  cheap,  they  are  manufactured  in  immense  quantities,  cbieftf  s 
Wolverhampton. 

In  1774  a  great  improvement  in  the  art  of  lock-makine  in  this  countxy  n 
made  by  Barron,  who  took  out  a  patent  for  it ;  it  consiatra  in  the  emplojBMi 
of  two  or  more  tumblers,  of  the  same  construction  as  the  single  ouebefiii 
described,  but  so  arranged  that  tliev  must  be  operated  upon  at  difierent  tisa 
or  altogether,  and  be  moved  through  difierent  spaces,  so  as  to  take  them  tm 
pletely  out  of  their  notches,  and  set  the  bolt  free  to  be  acted  upon.  The  prop 
Key  has  therefore  a  number  of  steps  at  the  end  of  the  bit,  exactly  adapted  I 
move  the  tumblers  throug^h  the  required  spaces ;  and  as  this  arrangement  adal 
of  almost  endless  variations,  and  is  extremely  simple  in  itself^  very  beaotil 
and  secure  locks  have  continued  to  be  manufactured  on  the  principle  everSM 
it  was  brought  before  the  public.  The  facilities  of  "getting  them  up**  are  M< 
so  great  at  Wolverhampton  and  Birmingham,  by  the  application  of  macluM 
for  fabricating  the  separate  parts  of  these  (as  well  as  other)  locks,  chie^l 
stamping,  that  the  wholesale  price  of  a  good  Barron's  patent  cabinet  lockla 
•lot  exceed  two  shillings ;  the  sale  of  them  is  consequently  veiy  great 

Although  no  doubt  can  be  entertained  that  Barron  really  invented  the  lot 
we  have  been  noticing,  it  appears  from  the  statements  of  Mr.  Ainger.  that  d 
Egyptian  locks  now  in  use  are  constructed  upon  the  same  principle  ss  BH 
run's ;  and  as  these  modem  Egyptian  locks  are  the  same  as  those  obssK 
upon  the  great  temple  at  Kamac,  the  invention  which  we  have  been  reeuA 
as  our  countrvman  s,  and  of  modem  date,  is  upwards  of  4000  yean  (M.  H 
bolt  and  a  fixed  part  of  the  Egyptian  lock  are,  as  described  by  Mr.  Aingi 
each  pierced  with  any  number  of  holes,  arranged  in  any  chosen  form ;  thoisi 
the  bolt  and  in  the  fixed  pnrt  coinciding  when  the  bolt  is  locked.  These  bd 
are  occupied  by  pins,  which  are  contained  in  the  fixed  part,  and  descend  ii 
the  bolt,  so  as  to  prevent  its  motion  till  they  are  removed  wholly  into  the  fix 
part  This  is  effected  by  a  key  having  the  same  number  and  arrangement 
pins,  and  of  such  a  length,  that  they  elevate  the  ends  of  the  pins  in  Uie  lock 
the  plane  of  motion  between  the  bolt  and  the  fixed  part  This  key  is  inti 
duced  laterally  through  a  long  tube,  at  the  end  of  which  it  acts  vertiodlyBp 
the  pins,  whose  position  therefore  it  is  difficult  to  ascertain.  The  tiame  fa 
ciple  was  afterwards  adopted  by  Mr.  Bramah,  (who  took  oat  a  Mil 
for  it  in  1784,)  but  without  the  assistance  of  wards;  his  mode  ot  apfbcdfi 
was,  however,  very  different  from  tlie  Egvptian.  In  the  latter  the  leciuitf  IR 
from  a  concealment  of  the  number  and  position  of  the  impediments;  in  I 
Bramah's  these  were  discoverable  on  inspection,  and  the  security  depended 
the  various  degrees  of  motion  which  the  several  impediments  reqmred  facA 
the  bolt  could  be  moved.  The  office  which  in  ordinary  locks  is  performed 
the  extreme  point  of  the  key,  is,  in  Bramah 's,  assigned  to  a  leror,  vU 
cannot  approach  the  bolt  till  every  part  of  the  lock  has  undergone  a  chanti 
position.  The  lock  may  be  described  as  consisting  of  a  common  axis,  on  ni 
six  levers,  crossing  the  face  of  the  lock,  are  united  as  in  a  joint  Each  of  A 
rests  upon  a  separate  spring,  sufficiently  strong  to  bear  its  weight,  or  if  depM 
by  a  superior  force,  to  restore  it  to  its  proper  position  when  that  force  ia  remW 
Tlie  levers  pass  through  a  frame  by  separate  grooves,  exactly  fitted  to  rt 
width,  but  of  sufficient  depth  to  dlow  them  a  free  motion  in  a  pcrpendia 
direction.  The  joint  or  carriage  of  the  levers,  and  the  springs  on  which  ti 
rest,  are  fixed  on  a  circular  platform,  turning  on  a  centre,  and  the  motifl 
this  platform  impels  the  bolt  in  either  direction  by  means  of  a  lever.  * 
inviolable  restraint  upon  this  lock,  by  which  means  it  is  subiected  only  to 
action  of  the  key,  is  lodged  in  a  thin  plate,  bearing  at  each  eztrcimty  c 
block,  and  having  of  course  a  vdcant  space  beneath,  equal  in  height  tD 
thickness  of  the  block  on  which  it  rests.  By  this  plate  the  motioii  «f 
machine  is  checked  or  guided  in  the  following  manner: — ontheedgeof  thtj 
which  faces  the  movement  there  are  mx  notches,  which  recdro  the  emb  • 
Urns  projecting  beyond  the  frame ;  and  while  they  an  confioMd  la  tfdi  BM 
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^^^pthioa  ia  lo  touJly  suBpended  ai  to  defy  every  jwwer  of  nrt 

^^^p^ — 'ind  in  wliut  maimer  ihe  proper  key  of  tJiib  lock  tlV^^- 

pr  .\i9t  be  ubiened  that  enc\\  lever  lias  a  nuicli   ou  itj 

I  i,.^.   ..,.-1.  notcht'ft  Are  dbtposed  as  irregularly  lu  ponAJble.     To 

inr  •  cqiAcity  of  motion,  these  notches  must  be  brmi^lit  parAllel 

cri'l.  In-  a  diitiiict  but  unrqusl  pressure  upon  the  Icvcrs,  be  lonned 

•ict  Hue  with  the  edge  of  the  plate,  which  the  notehcft  are 

wc.  Thp  Icnst  motion  of  the  machine  whilit  the  leveri  arr 

•  cdpe  of  the  plate  into  the  groove,  which  con- 

:,  will  five  liberty  to  the  levera  to  move  in  a 

i^  i'tiz  03,  the  sjiuc'i  between  the  bluck»  which  nipport  the 

which  is  Kulficifnt  to  give  the  machine  the  power  of  acting 

lilbita  ftix  different  *urfaces,  against  which  the  levers 

t  in  the  operation  of  opening  the  lock  :  the  irregu- 

-iik><A8  the  uneaual  and  distinct  degre«  of  presstire  which 

hring^  them  to  llieir  pioper  bearings,  in  order  tu  put  the 

Uencif  it  uppears  that  unless  the  various  heights  of  the 

on  the  bit  of  the  key  are  exactly  propurtioned  (n  tlie  several 

V  tu  bring  the  notches  into  a  btroignt  line  with  each  other, 

'4e.     On  this  [uinciple  it  would  be  a  matter  of  greiit 

>,  however  tkilfut,  to  construct  a  key  for  the  lock. 

:un  ;    for  the  levers,  being  rniited  by  the  subjacent 

a  •  ,  :f  in  the  frame,  present  a  plane  surface,  and,  conec- 

tey  lit!  dircdiuii  thut  con  be  of  any  use  in  forming  n  lailv  to  tli« 

urUo«  wtiich  tbey  present  when  acting  in  subjection  to  the  key. 

■re  «'-r  a  nielhod  to  bring  the  notches  in  the  points  of 

m  dirt '  .  roch  ulher,  and  to  retain  them  in  that  p<>«iitinit 

!i  imprei.^xL'..   <-'.  >>.<j   irregular  surface^  which  the  levers  will  then 

I  be  Uikm,  tlie  workman  will  be  unable  to  fit  a  key  to  the  lock,  or 

t«tli_     U  tiivh  ditticulUen  occur  even  when  the  lock  is  open  to  the 

[  il   workman,  much  more  must  we  suppose  it  out  of  the 

»  tios  not  access  to  the  internal  parla  to  make  a  false  key. 

oltics  rftnder  ii  necessary  in  ntokiug  locks  of  tliit  kind  not  to  fit  the 

Dck«  but  to  (it  the  lock  to  the  key.   The  key  must  therefore  be  uuiile 

IP  nuqual''  ''C  surface  of  the  bit  worked  as  chance  ot  fancy 

wilbout  i>  'to  the  lock.     The  key  being  thus  completed 

lo  tilc  Kirtac-L- ut  the  levers,  will,  by  u  gentle  pressure,  force  theiA 

iialaBC«*  from  their  common  statiun  in  tlie  fruiue*   and  elnk  tiieir 

Tito  the  space  beneath  the  plate.  While  the  lever*  am 

r  the  plate  will  mark  the  precise  point  at  which  tho 

^^,.  c  cxpruued.  The  notches  being  cut  by  this  direction, 

Bk  V  iiis  when  the  levers  resume  their  station  in  the  frame, 

HBl-.'  r  cfAses  ou  the  bit  of  the  key,  will  appear  as  a  seal 

n.     The  moving  of  the  bolt,  or  other  parti  of 

led,  entirely  depends  on  the  positive  motion  of 

Ax.,  *•  **•>  wl  tUi-m  would,  by  being  pushed  the  least  degree  too 

I  Uuie,  entirely  prevent  tlie  bolt  from  being  moved  or  set  At  liberty : 

bIioW  of  the  levers  are  restrirtrd  to  their  situation  when  the  bole  ia 

ih*  Ully.  or  idipreAiion,  is  totally  destroyed,  and,  consequently,  the 

1^  lock  i     '   ':      'ully  decadent  on  chance  u>IiUst  the  taut  kcp 

dicr*  U  •  .tever  to  assist  in  discovevina  the  reijuircd  posi- 

t  ar  MIT  <-  -.or  other  movables,  wh<To\)y  the  iomi  ol  the 

IjtalLr  the  lock  might  be  flsctrtained.     Mr.  Braiimb 

II*  (viisil.,  -  1  of  poeitiou  thut  the  lever*  of  such  a  lock  are 

irfc  Ue  discovered,  in  the  following  monncr  ; — 

p.:,  ,  ^,  sliders,  or  other  movables,  by  which  the 

I  ol  twelve,   oil  of  which  must  receive  n  diSercnl 

ir  p*)tition  or  situation  by  the  application  of  the  key, 

4i-ju  i.l*;wut  capable  of  receiving  more  or  less  tlian  its  due,  either 

be  niffident  to  prevent  the  intended  c  Hect ;  it  rcmams,  thercfor-f. 
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to  estimate  the  number  producible,  which  may  be  thus  attempted :-— Let  thi 
denominalions  of  these  levers,  &c  be  represented  by  twelve  arithmetical  pn^ 
greasionals,  we  find  that  the  ultimate  number  of  changes  that  may  be  made  it 
nieir  place  or  situation,  is  479,001 ,500 ;  and  by  adding  one  more  to  that  number 
of  levers,  &c.,  they  would  then  be  capable  of  receiving  a  number  of  chinga 
equal  to  6,227,019,500,  and  so  on  progressively,  by  the  addition  of  otben  ii 
like  manner,  to  infinity.  From  this  it  appears  that  one  lock,  consisting  of  t]u^ 
teen  of  the  above-mentioned  levers,  sliders,  or  other  movable  parts,  majr  (bjr ' 
changing  their  places  only,  without  any  difference  in  motion  or  size)  be  mads 
to  require  the  said  immense  number  of  keys,  by  which  the  lock  could  only  bi 
opened  under  all  its  variations." 

Statements  like  the  foregoing,  apparently  founded  upon  just  reaioniBg, 
obtained  for  Bramah's  patent  an  extraordinary  degree  of  reputation,  and,  bt 
the  patentee,  during  many  years,  a  very  lucrative  trade ;  but  this  and  otbs 
improvements  induced  a  corresponding  study  in  the  art  of  picking,  which  finafily 
obtained  a  trimnph  over  Bramah's  invention ;  and  had  it  not  been  for  the  di^ 
covery  of  new  means  of  baffling  the  picker's  art,  by  the  introduction  of /ifct 
notches,  the  reputation  of  these  admurable  locks  would  have  been  destroyed; 
but,  from  the  apparent  impossibility  of  discovering  the  false  from  the  tm 
notches,  or  of  ascertaining  those  which  assist  from  those  which  do  not  assi>t  ia 
the  effect  the  lock  is  now  deemed  inviolable ;  it  is  manufactured  very  ext»* 
iiTOly,  and  sold  at  venr  moderate  prices. 

In  1805,  Mr.  Stansbury,  an  American,  came  over  to  this  country  with  anev 
lock,  which  he  patented,  and  was  very  assiduous  in  endeavouring  to  get  it  iatiD- 
duced;  in  which  attempt,  however,  he  met  with  so  little  encouragement,  tltft 
it  might  be  deemed  a  failure.  Nevertlieless,  there  was  sufficient  originality  it 
his  contrivance  to  merit  a  notice  in  this  place :  the  key  was  of  the  ordiosij 
shape  of  those  with  a  pipe,  but  longer  and  narrower  in  the  bit,  on  the  lowc 
aide  of  which  were  a  number  of  pins  projecting  from  its  surface  ;  the  key  hal 
no  wards,  and  the  luck,  consequently,  none;  the  bolt  was  not  moved  by  the  k^ 
immediately,  but  through  the  instrumentality  of  a  revolving  circular  fltttt 
attached  to,  and  underneath  which,  was  a  fixea  pin,  that  took  into  a  noteh  ii 
the  bolt ;  it  waa  therefore  the  office  of  the  key  to  remove  the  impediments  » 
the  motion  of  the  revolving  plate,  which  impediments  consisted  in  ft  numbaflf 
pins  passing  through  it  and  another  fixed  curcular  plate  or  bridge  undenieaAi 
the  said  pins  being  pressed  through  Doth,  and  made  flush  with  the  auiftct  af 
the  upper  by  the  action  of  springs  rivetted  to  the  bridge.  The  two  plates  tha 
locked  together  were  separated  bv  the  projecting  pins  upon  the  key,  wtiAa 
entering  the  holes  in  the  upper  plate,  pressed  the  spring  pins  out  of  them  ail 
turned  the  plate  round.  The  pin-holes  in  the  circular  plates  were  not  omostia 
to  the  key-hole,  but  on  one  side  leading  towards  the  bolt,  so  that  to  find  tba 
out  it  was  necessary  to  push  the  key  slightly  against  the  plate  whilst  turning  Ht 
round. 

Mr.  Lawson  subsequently  took  out  a  patent  for  a  lock,  the  additional  secoii^ 
in  which  consisted  m  the  employment  of  a  sliding  curtain,  which  is  drawl 
before  the  key-hole  in  the  act  of  unlocking,  thus  rendering  it  impossible  iv 
move  the  bolt  whilst  a  pick  remained  in  the  aperture. 

In  1816  a  lock  waa  invented  by  Mr.  Kemp,  of  Cork,  the  security  of  whk^ 
consisted  in  the  adaptation  of  tumblers  or  sliders,  operated  upon  by  two,  thiMb 
OY  more  small  cuncentric  tubes,  of  different  lengths,  placed  inside  the  barrd  cf 
xYi  key.  These  tubes  were  made  of  such  a  length  as  to  push  back  the  pins  if 
altdera  that  detain  the  bolt,  to  the  required  positions,  until  each  one  correspond 
with  the  notch  that  is  cut  in  it  for  the  projecting  part  of  the  bolt.  Mr.  Kcsf 
calls  his  invention  the  union  lock,  from  the  circumstance  that  it  unitea  IM 
qualities  of  Barron's  and  Bramah's  locks ;  and  from  the  manner  in  which  dtt 
combination  is  effected,  ii  affords,  according  to  the  inventor,  a  greater  degiM 
of  securi^  than  either  of  the  former,  or  than  both  of  them  togeUier,  suppoifa| 
a  lock  of  each  kind  was  placed  on  the  same  door;  and  that  a  dishoneit  wmn^ 
who  does  not  possess  any  particular  ingenuity,  may  be  instructed  by  a  look 
auiith  how  to  take  the  requisite  impressions  of  either  Barron's  or  BrsBUik^ 
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|«*fB  Uhp  couli)  ht  iiifmited  witli  them  only  for  n  few  miim»'*«'  Itnt 
lot  fie  don*  wiih  l)i«  key  of  the  union  lock,  nx  it  woulil  rrqtiirr  rtt^ 
til  to  naminv  it  himsctf,  nnd  to  mnke  iieveral  tooln  lu  AMceruin  ii«  (iif- 
'  '  Tint  do  without  hnvinp  it  in  hin  pofsnw^uin  for 
r»-  lo  innke  re|tratrd  (n.-iU.     In  (Iiiii  rvninrk  of 
Kir  .  and  it  siiU.ipplies  to  hII  lock*  liiihcrto  ntAde 
in  the  nonxcssion  of  b  wnrkmun,  may  be  copied  ; 

".  >Hion.      Mr.  Kftnp'n  invvritivti  nuiy  Mijiply  a  pnrtid 

but  iiniil    n  coiiiiilcto  one  \»  providtil,  the  art  of  look- 
td  nn  |(»rl(«  nrr  iii\  inlabV. 
ig  ili«  fubjcct  in  this  li^hl,  it  alTord*  lhf«  editftr  of  ibis  work  much 
IJOQ  to  lititte,  thnt  \\t  hu  id  hi»  poiupivion  a  lock,  thv  key  of  which  carmitf 
li>ck*niitli  po^an9mf:  iiti  towla  by  which   nn  exiictly  similar  one 
mnSf.   *ind    (be  machine   by  which  the  nrijfitiol  one  wfi«  made,  \»  lo 
ived  of  the  power  of  producing  nnnihrr  like  it.  The  lock 
■np,  and  can  be  very  chenjily  niiide.    The  co«l  of  a  com- 
in  wotdd  he  about  one  hundred  pounds;  with  that 
at  one-hnlf  the  expense  of  any  oatenl  lock.     The 
u<<:>  «•   imve  tlie  subject  brought  before  the  public  under  a 
of  time  to  devote  himself  to  such  an  object  at  present  oblige* 
Slide. 

e  been  made  which  rt-quirpd  iliat  the  key  should  be  a  powerful 
in  which  an  unusual  and  complicated  motion  niu-ii  be  given  to 
uid  othtrrt,  in  which  sn  improper  key  or  inBtroment  woida  fire  a 
iog  an  alaruni,  as  proposed  hy  the  Marquia  of  Worcester. 
i«  rjirioua  locks  that  have  of  late  years  Iwen  introtluced  lo  the  notice 
lie,  Mr.  Chuhb's  hfu  obtjiincd   the  greatest   celebrity.     Although  it 
Nit  imalt  claim*  to  novelty,  it  cjtnnot  be  denied  ihnt  it  combinea,  in 
dcgreCi  the  qunlilie*  of  security,  simplicity,  strength,  and  durability ; 
uiat  the  penevr^rinj*  and  bu-<iiieKft-like  manner  in  which  rhe  Inge- 
r  lias  contrived  (n  fix  it  before  the  public  eye,  has  contributed  in 
to  the  sueceskful  '*  run  "  it  has  had.     The  chief  characteristic 
at  which  marks  it  ns  Chubb's,  is  the  employment  of  a  lever 
wtiif-h  I-^K-liB  the  bolt  fast  upon  any  of  the  tumblers  being 
[1  shows  that  some  person  has  been  attempting  to 
iiL     ]n  other  reypects  tl)e  luck  resembles  liarron's 
's;  Mnd   we   are  diitpused  to  question  its  boasted  superiority  over 
niriible  inventions  lor  a  reuatjn  which  now  forces  iiiuilf  upon  our  attcn- 
In  1^  Branmh's  the  picker  ban  no  means  of  knowing  whether 

t'>o  high  or  not;  but  in  Chubb 's  he  has  only  to  put  the 
'  in  tlie  first  instance,  by  a  correct  ihniit  from  the  out- 
I  might  he  accurately  measured)  ko  as  toySx  it  fust  in  ita 
a  t>ecumefl  a  stopper  to  the  undue  ascent  of  the  tum* 
■\  their  range  is  titereby  correctly  ascertained:  thus  it 

Id  u^,  -    ^^tor  might  be  converted  into  a  Uiiector  of  the  means  of 

Klkc  iM-k. 

9??  Mr.  CottKcb  took  out  a  patent  for  improvements  in  locks,  which 
■fl  piece  of  papfr  over  the  key-hole.  »q  secured  tu 
.  without  the  intDHJuction  of  a  key  pa-sing  tlirou);)! 
altt-mpl  to  break  open  the  lock  would  be  indicated  by  the 
Tit**  paper  is  introduced    and   secured   by  means  of  a 
'.  similar  to  the  kcy-hoU'.  in  n  lock  pl^te ;  this  shield 
1,  which  coiutot  be  disenEii'/pd  for  the  introduction 
•pi  hy  ibe  proper  key,  wbiih  is  furnished  wuli   a 
scud  OT  the  key-stem,  for  the  purpose  of  disengaging  the 

•>  -durcc  of  further  security,  the  patentee  pfc^ 
iih  some  design  engraved  ujifm  it;  ftnu  by 
■  L'-Iimlf    nnd  a  leaf  toni  oft"  when  required, 
time  beine  compHreil   with  Ihe 
■  wia   of  uitoUtci*   p.tpcr   would  \m 


10$ 


tOCKS. 


iliBcovrred.     There  are  few  cases  in  which  this  plan  can  be  ndyuitMgemuiy 

einplttyrd. 

Messn.  Carpenter  and  Voun^,  of  Willenhalt,  in  Staflbrdihire.  had  a  patent 
in  1830  for  improvements  in  locks.  Their  object  appear*,  from  the  snecificatioo, 
to  be  the  production  of  locks  of  greater  security  and  stability  than  tne  common 
lockc  without  augmenting  the  cost;  and  also  to  construct  a  latch-lock,  some- 
what more  cuivenient  in  uae.  The  greater  Oegree  of  security  it  obtained  by 
bavins;  a  double  set  of  tumblers,  one  set  Attached  to,  and  movable  with,  the 
bolt,  aud  the  other  attached  to  the  plate  of  the  lock  in  the  usual  way.  Pro- 
jections from  the  stationary  tumblers  fit  into  slits  in  the  movable  ones,  wbrn 
they  are  cimultaneously  elevated  to  a  given  position ;  and  in  addition  to  this, 
there  are  notches  cut  in  the  upper  and  lower  sides  of  the  movable  tumblera,  to 
fit  fixed  pins  projecting  from  the  plnte,  just  above  the  notches  on  the  upper 
side,  and  just  below  those  of  the  under  side  when  the  door  ia  locked,  so  tnai 
the  bolt  cannot  be  withdrawn  except  by  a  key,  which  raises  each  tumbler  lo  aa 
elevation  coinciding  precisely  with  the  cuts  in  the  original  key,  and  upon  tfiil 
depends  the  security.  Instead  of  the  usual  latch  or  spring  l>ult  to  nwm-dour 
locks,  the  patentees  cause  this  part  to  drop  into  a  notch  in  the  striking*  plate 
after  it  [los  been  elevated  by  passmg  over  an  inclined  plane  upon  it.  In  con- 
nexion with  this  latch  is  a  tumbler,  by  which  it  is  elevated  through  the  instru- 
mentality of  a  key,  by  a  handle  on  one  side  of  the  door  and  a  key  on  the  other, 
or  by  the  key,  without  using  the  handle.  These  contrivances  have  maniliest 
advantages,  and  are  easily  executed  bv  any  locksmith. 

The  application  of  an  inviolable  lock  to  boxes  sent  by  mntls  or  other  eonv^- 
ance,  containing  money  or  other  valuable  property,  that  can  be  opened  only  at 
stated  times,  is,  of  course,  an  object  of  desirable  attainment  in  a  commercial 
eaimtry  like  this.  For  efTecling  this  object  a  pntent  was  taken  onl  in  November, 
1B31,  by  William  Rutherfonl,  jun.  of  Jedburgh,  in  Scotland.  Tliia  gentleman 
being  a  bank  agent,  had  no  doubt  sensibly  felt  the  importance  of  having  the 
means  of  trangmitting,  from  one  town  to  another,  bankers'  parceli  wiih  perfect 
■afet}''.  With  this  view  he  introduces  against  the  end  of  the  bolt  a  circolat 
stop-plate,  to  prevent  the  withdrawal  of  the  bolt  till  the  circular  plate,  which  is 
put  in  rotation  by  clock-work,  ahull  have  revolved  so  a«  to  bring  a  notch  oppo- 
site the  end  of  the  bolt.  Now  as  this  notch  con  be  set  at  pleasure  to  any 
required  distance  from  the  end  of  the  bolt,  the  lock  may  l>e  secured  against 
being  opened  by  iu  own  or  any  other  key,  till  any  assigned  number  of  lioun 
after  it  has  been  locked ;  and  t\*  the  rate  of  travrlling  is  known,  the  box  caa 
be  secured  from  robbery  oil  it  shall  have  reached  its  destination.  When  thu 
fastening  h  used  for  portable  boxes  or  packages,  it  must  be  put  in  motion 
its  motion  regulated  liy  springs ;  but  when  it  is  to  be  applied  to  closets  or  saft 
the  most  simple  mode  of  giving  motion  will  be  by  n  descending  weight,  and 
regulation  by  a  pendulum;  the  actuating  weight  may  then  be  made  to 
upon,  and  diseugaee  a  locking  bar  in  connexion  with  the  bult  of  the  lock, 
any  assigned  mimher  of  hours  aAcr  the  fastening  has  been  effected.  In  I 
case  all  tliat  is  necessary  is  to  cause  the  wt;ight  tu  descend  down  a  vertical  sc; 
divid'jd  intu  hours,  and  to  raise  it  to  any  assigned  number  when  the  door 
locked.  A  still  farther  security  is  obtained  by  the  locking-bar  itself  being 
vented  fVom  being  disengaged  by  any  ]>ressure,  except  by  the  descent  of 
weight,  which  u  made  to  come,  in  its  de:<cent,  into  contact  with  an  inclined 
jection  from  the  lower  end  of  the  hour-scale,  sending  it  back  and  disen 
the  locking-bar  fVom  a  notch  therein. 

We  might  rxlend  our  descriptive  account  of  locks  to  numerous  others,  ro 
tainiiig  arrangements  of  parts  diffvHng  from  the  foregoing,  and  each  pi>ssv$«i 
a  certain  degree  of  merit,  aa  respects  one  or  more  of  the  nec("*^ary  qualiiic 
lions  of  a  lock;  but  the  detail  would  be  uninteresting  and  pnifilluss ;  we 
therefore  here  clom^  <nir  account  of  Iwcks  extraordinary,  by  giving  the  reader 
sunnnary  of  tlinnc  in  genL-ral  use,  of  which  there  are  full  a  hundred  times 
many  ns  of  the  former.  Indeed,  by  far  the  greater  number  of  locks  in 
nut  retiuired  as  a  security  against  the  dexterous  thief,  but  principally  as 
upon  the  intrusive  curiosity  and  meddling  of  children  and  servants;  and 
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nSMOQi  bibe  of  pe!tv  pilferem.  tiiere  are  i'cvr  ulio  bare  gufficicDt  knowledge  of 

tbiattara  of  common  locks  to  succeed  in.  or  who  arr  dnring  enough  to  attempt 

thepicling  of  llero.     We  have  already  noticed,  at  page  104,  that  a  Tast  quaiilily 

rflocki  axe  iriade  without  aiiy  wards  or  other  securiiiea  whatever,  bul  tiie  bnii; 

«m)  dieae  harmg;  been  Uamped  with  the  public  approbaliuHy  (to  our  own  know- 

Wct  for  nearly  half  a  century,)  what  need  is  there  to  give  two  guinea*,  or  two 

*Mhnj^  for  a  lock,  when  a  satiafactory  one  can  be  obtained  for  two'pemctf 

Itfful  trunk  lucka  are  indeed  manufactured  by  thousands  of  grosses,  at  a 

■Jk4«mIc  price  not  exceeding;  one  penny  each!     They  are  chiefly  the  produet 

fff  the  vtamping  pre»;  but  the  malleable'cast-iron-founder  is  not  behiud-band 

a  dnnoiutrmuog  the  power  uf  tiia  art  in  this  manufacture,    llie  technical  term 

fcr  vvda,  in  the  lock-trade,  is  wheeU ;  thus,  they  are  successively  demonatrated 

Mcotdug  to  this  point  of  their  quality,  1  wheef,  2  wheeU,  3  tcherlit,  4  tvfweix ;  and 

totfan*  terms  there  Is  a  preRxture  called  plaijt,  which  incaiiH.  no  words  at  all. 

Tbe  wards  arc  simply  short  pieces  of  thin  plate  iron,  rivetted  on  the  upper  ur 

^»er  plate,  or  on  both  plate*,  opposite  or  near  to  the  key  hole.     If  the   wards 

<re  of  a  better  quality,  they  are  dignified  by  a  hi^jher  title,  as  one  ward  round, 

^tmmrdt  rotukd,  &c. ;  which  is  whuu  the  wards  make  an  entire  circle,  or  nearly  so, 

tflbalook.   They  are  called  L  war  J,  orTteord!,  or  Zu.'drf/,  when  the  sectional  form 

«f  ^  vards  repreaenta  the  figure  of  those  letten.     Copper  irardMt  sijenify  the 

anplpyiDPDK  of  that  metal,  instead  of  iron,  to  adapt  them  for  use  in  cellars,  and 

^rt  damp  places.     Solid  wardt  are  much  used,  as  they  are  substantial  and  not 

ocar,  being  readily  made  by  casting  in  brasn,  and  turning  in  the  lathe;  and  they 

bsgrjy  assist  in  making/ancy  locfcs.    The  tcnnfinr,  in  (he  lock  trade,  has  about 

iktaane  meaninr  as  the  ordinary  application  ol  that  adjective  to  smart  pcraons; 

IksT  are  a  Utile  elaced  on  the  surface,  to  dazzle  the  eye,  but  arc  coarse  enough 

MafOaatfa;  and  they  have  two  bright- headed  screws,  one  or  both  of  which 

The  quality  of  tue  plates,  bridges,  staples,  springs,  bolta, 

tktr  parts  of  the  interior  of  a  lock,  is  made  to  assimilate  witli  tltc  quali^ 

if  tbt  varos*  imless  ordered  to  the  contrary. 

Locks,  according  to  their  uses,  may  be  divided  into  two  classes,  namely, 
ttnloar  locks  and  out-door  locks  ;  and  of  each  class  there  are  numerous  kinds, 
CHs^  and  qualities.  We  will  name  the  principal,  that  persons  who  want  them 
■i^  mderstaud  the  distinctive  names  by  which  they  are  known  in  the  trade. 
ffxaiiiinimg  with  the  in-door  class,  the  first  kind  that  occupies  our  attention 
■t  Ihoie  i^KUi  tbe  front  doors  of  houses,  caIU>d  draw-hack  locks,  as  the  bolt, 
vhm  not  locked,  b  made  to  spring  to,  and  has  u  knob  for  the  purpose  of  draw- 
ing tt  hack  ;  they  are  generally  made  of  iron,  and  they  are,  therefore,  further 
ifasifnalwl  by  tbe  term  iron-ritn^  to  distuiguiali  from  those  having  wouden  stocks, 
wfciyiim  ttuik^ockit  vhicb  are  of  a  cheaper  and  less  elegant  kind,  and  are 
Aanfim  mote  frequently  put  to  back  doors.  For  the  dours  of  rooms,  there 
•V  tWrc  principal  kinds,  distinguished  by  the  names  ct  morlw,  hrca^^aset  and 
■n»>r«a>  lock*.  Formerly  the  latter  kind  were  put  on  the  doora  of  parlours, 
ad  rrm  draving  rooms  ;  but  their  unsightly  appearance  boon  caused  the 
'*~  ~*Hi  of  the  brass-cased  locks.  The  bright  yellow  metal  was  long  a 
biU  ingenuity,  seconded  by  good  taste,  introduced  the  mortise-lock, 
*hidi  tt  Oo«  rendered  so  cheap,  that  scarcely  any  new  houses,  excepting  thosa 
Iv  th«  r^r^r  .^oor,  are  built  without  them.  By  the  aid  of  machinery,  and  a 
■Mite  dJTuioo  of  labour,  mortise-loc|ts  ore  made  at  an  astonishingly  low  price 
ri  W«lT«rhainpton  ;  and  the  workmanship  of  even  the  commonest  kind  is  nih- 
MmU  mi4  durable.  As  room-door  locks  arc  before  every  body's  eyes,  it  will 
<%  W  lioc^jsary  to  obserre,  that  all  such  are  specified  in  the  following  manner. 
If  Am«  W  ooU  one  bolt  to  it  which  the  key  shoots,  it  is  called  a  dead-lockt  or 
if  liicrc  be  in  addition  a  spring  bolt,  with  a  handle  to  oncn  it,  it  ia 
a  MV'AaA  lock  ;  and  if  there  be  a  private  bolt  besides,  it  is  Cidled  a  thrtf 
liWA.  Il  I«al»o  necessary  to  tftecify  tlie  kind  uf  handles  required,  {knt^» 
riMfs,  he.) ;  the  hand  {riyht  or  left) ;  the  thickness  of  the  doors ;  and  if  plain 
«4i>  loood  words,  ttimblers,  patent.  &c. 

tUer  the  general  term  of  cabinet  locki,  are  comprehended  a  great  variety  of 
ki^  aodi  a*  enfi'Oftfd,  Aoal-rMf,  dfnk,  pvvittbk  Uak,  tai'le,  drawer,  or  tUl,  hox. 


lof  Vf  ■»■■  of  tir*  li^  «■■  of 
■or,  vhOo  tk  ockr  ■  ntwlini  to  •  pa  I 


lop.     It  »  a  piece  af  Ah 

L  «x  inches  rwiiiM,  amd ' 

port,  w  to  Id 

Thelog 

kMOfd  thrown  a  koie  lA  no 

ixid  n  abole  at  Oo  other 

bdag  divided  into  ccttaio 


I  tto  p^  oad  tiwovo  tbe  lop  over  ti 
■locfceDed  over  tlwtlcrB  tovn 


!r  of  ceognpliioU  milet,  w  « 
icM  opon  the  R«L     The 
B  Ao  ftllowiag  manner ; 
^am  hf  BDOttMr.  the  mate 
the  rtera,  vhicb  ■wimizuiig 
mndrndafl  fiied; 

tbo  pB  eoouog  our.     The  knots  i 

IklaEOCo  of  IS  or  15  fathoms  6oa>i 

■toot  that  the  mark. 


V 


tnm  OMOck  ob  tlMlBO,aitbo 
dhoglMi  ■  ikcTofare  turved  at  tkoii 

;  a»d  oa  aoon  aa  the  nnd  in  the  ^oo*  has  run  out,  the  bne  a 
voter  beia^  then  on  the  leg,  dklodges  the  pin,  lo  that  the  board  now' 
iymratin;  itt  ed^  to  the  water.  ■  oaaily  drawn  aboard.  The  number  of  km 
and  fathcraas  which  had  ran  off  at  the  expiration  of  the  glass,  determi 
•hip'a  veloctij.  The  half-minute  glan  and  divxaioas  on  the  line  ibc 
AoqoeBlljr  meoenred,  to  determine  any  rariation  in  either  of  them,  ai 
iBowoDee  ■rcordinglj'.  If  the  glass  nms  30  seconds  the  distance 
ItnotA  ahaiild  be  50  feet.  When  it  runs  more  or  less,  it  should,  thei 
the  fullowing  analogy  : — as  JO  if  to  50  k>  is  the  number  of: 
9  eo  the  distance  between  the  knots  upon  the  line.  The 
trr  of  the  weather  having  often  a  considt^rabte  effect  upon  the  clatt, 
>  make  the  sand  run  faster  or  slower,  it  should  be  frequently  tried  br 
ition  of  a  peiuhtium.  The  inventor  of  this  simple  and  admirable  coni 
is  onknown  ;  and  no  mention  of  it  occurs  till  the  year  1607,  in  an  mt 
of  AS  East  India  voyage,  puhlislied  by  Samuel  PurchaA.  Since  iliat  period, 
log  bos  been  in  grntrAl  uxe,  and  many  improvements  have  been  madf  upon 
Oi»o  of  tbo  most  conspiciinuj  of  these  improvements,  ia  that  invented 
James  Hiiokey,  a  niidithipniao  in  tlie  navy,   who  received  a  honor 

from  titc  .Society  of  Arts  for  the  same. 
i»  iwltiiiiltti|;e«  gfiined  by  Mr.  Hockey's  invention  are,  that  it  gives 
llie  ship  runs  more  correctly,  as  it  remains  mare  stationary  in  ih 
Ute  one  gerternllv  in  use;  and  when  required  to  be  hauled  into  the  ship, 
ig  It  ■  •uoden  Jprlc,  the  topple  swivels  round,  and  disengages  the  line  fri 
ppririK,  ill  CMhtetpience  of  which,  the  log  ahip  reverses  iu  position,  and 
hr-n  Iw  pullrd  iiiin  ilie  ship  with  the  grentest  c&%e.     With  respect  to  the  lini 
Wf.  lIutAcy  rccomnirnd«,  tlint  tliry  be  snturated  in  n  composition  of  oil.  whi< 
moki's  ihem  more  btioyant  and  pliunt,  and  prevents  kinking;  it  likewise  prcvei 
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which  in  a  ti«w  line  is  *bout  20  feet  in  fiO  fstliomi.    Ai  mitny 
R«U«Bt«  tr«  lJk«ly  to  occur  tiy  g^ttin^  n  t'nlvc  depth  uf  water,  in  con«e- 
of  the  QontrBetion  of  the  line  nnnohed  to  itie  leati,  it  become  an  object 
"•  itie  possibility  of  fuch  accidents  taking  place. 
>'i//.  1  represents  one  riinnin*;  out,  and  fig.  2 
"    !  ill  ;  r  the  l<»ggle,  i  the  spring  ;   the  eye  of 
IS  then  nuihcci  undtT  ihe  ipHng;  (he  flap 
....i,  ovjt.     When  the  lino  is  taught,  a  ^mhlen 
-  the  ipnng  and  let  gu  the  line  ;  the  fi^^h  then 
,■  dose*,  and  it  is  easily  pulled  in.     Fuj.  3  shows 
tide ;  th*  tlap-board  t  is  jointed  to  the  fish  by  tlie  strap  of  the  copper 
-|T7^-Tr«  niund  a  pin  ////,  and  (his  pin  is  held  by  the  copper  strap  w ; 
til  the  log  by  H  loop  whicli  goes  in  at  the  tnoutn,  and  is  held 
11  the  eye;  the  flap-board  /,  if  made  of  copper,  has  a  piece 
1 1  in  the  middle  To  sUHen  it;    if  made  of  wood,  anlip  of  lead 
|gpp  w-d  on,  to  make  it  heavy  enough  to  drop  down  readily  when 

|n  u:u>  uic  n:iter.     /i^.  4  ti  a  top  view  of  one  made  thin  aud  wide,  like  a 
'fch;  th«  spring  »,  which  holds  tht*  togj^le  ia  underneath,  beneath  the  fish 


l4»ftaf^bncrd  It  like  ipring  may  be  above  or  below  in  either  case.    The 
iiviif  an  tKv  i     '  -  given  for  mtng  the  log-nhip.     The  eye  in  the 

riite  W  put  tr.  I'%  on  the  tail  of  the  fish,  and  when  the  line  is  h\\ 

—' '• —    ■-'■  ■  lieeumes  taught,  by  giving  it  a  suddvn  jerk,  the 

)i  will  then   rpverse  U%  position,   fiotit  on  the  sur* 

be   haiilt'd   into  the  shin  with   the   greateflt   ca^e. 

!t»  Aec*aMry  to  ihilt  Ihe  line  at  the  head  uf  the  fish,  knock  out  the  peg 

thv  py6*  and  the  line  will  llien  di^engnge  itself;   and  in  attaching 

p,  m*ke  an  eye  in  it,  nnd  pans  it  into  the  nioutb  of  the  fish  perpen- 

ijrh  which  put  rhf  peg   (Imt   furma   the  eye,  and  it  will   be  quite 

V  recommends  ihnt  all  log  lines,  and  lines  lo  the 

ne  hour  in  linseed  nnd  lamp  oil,  three-fourths  of 

-I'jurth  oi  the  L-titer  «ell  uiiJted  together,  after  wliich,  liang 

^traction  will  lliuv  be  prevented,  and  they  will  be  pliable 

S  are  Mtieii  of  ariificlAl  nunibert.  »o  arranged  with  reference 

'•'— '  'hnt  the  addition  of  the  logarithms  shall  correspond 

nuturnl  numbem  belonging  to  them  ;    and  »ub- 
'  for  division  ;  while  involution,  or  the  raising  of 
icaiion  of  logarithinB ;  and  evolution,  or  tbo 
'  of  tvgurithnui. 
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LOGAKITHMS  OF  NUMBERS. 


To  iUtutrate  thu,  let  tu  toke^ 


For  Xaturul  Numbers  Uie  1 
Geomt'tric&l  Series   .  .  J 

And  for  their  Logorithnu  i 
the  Arithmetical  Series ) 


1 

0 

10 

1 

]00 
•2 

looo 

3 

10000 
4 

100000 

1000000 
6 

^1 

From  this  it  appears  that  tlie  log.  o(  \  is  0.  that  of  10  U  1.  of  100  is  3. 
that  the  lo^.  of  any  number  below  10  is  a  fraction,  above  lOaodundn- 100  is 
with  a  fraction,  and  between  1000  and  100,  is  2  with  a  fraction,  and  ao 
Hence  it  is  evident  that  the  portion  of  a  log.  which  constitutes  the  whole  niuni 
and  is  denominated  the  Index,  u  alwaji  one  leas  than  the  oumben  of 
for  which  it  is  the  log.     11iis  general  rule  is  so  cosy  of  application,  that 
Indexes  of  Logarithms  are  never  printed  in  the  tables,  but  left  to  be  supi 
by  the  operator. 

The  rule  for  determining  the  Index  descends  as  well  as  ascends,  and  applil 
with  equal  facility  to  numocrs  below  and  aborc  unity ;    but  when  applied 
numbers  below  unity,  it  must  be  diatiiiguuhed  by  a  negative  sign  thtis 


KATUaAL  HUMBEa. 


•000001 

KXKWl 

•0001 

•(101 
•01 

•I 


rand  to  give  the  reader  an  opportunity  of  working  cases  by  logarithms  wheil 
numbers  to  be  operated  upon  are  not  very  large,  we  subjoin 
A  TABLE  OP   LOGARITHMS  OF  NUMBERS, 
Fnou  I  10  1000, 

NlUSKH    1    TO    100,    AND  THCIR    LoOARItUHS. 


I- 

10- 

100 
1000 

&c. 


LOQAaiTUM. 

60000000 
3^-0000000 
40000000 
30000000 
20000000 

r-ooooooo 
o-ooooooo 

I'OOODOOO 

2-oi>i>m)oo 

30000000 
&c. 


To  furnish  the  means  of  Qlustrating  this  important  subject  by  ■  few  exam| 


32221 U3 
3^21227 
3617278 
3802112 
397»400 

4149733 
4313t;:J8 
4471580 
4623980 
4771213 

4013617 
5051500 
51S5130 
53  H  789 

5440080 

5563025 
5682017 
.•>7<J7ti:Ui 
5910646 
6020600 


•6127839 
•6232493 

•C*I34fl.S5 
•6434527 
•6532125 

•6027578 
•6720979 
•6H124I2 
•6901961 
-6989700 

•7075702 
•7160033 
•7242759 
7323938 
•7403627 

7481880 
■7558749 
■7631280 
•7708520 
•7781513 


•7853298 
•7923917 
-7993405 
•806IS00 

•8129134 


66  -8195439 

67  8260748 


K325089 

S3S8491 

^  8450980 

71  I -8512583 

72  -  -8573325 

73  I  '8633229 

74  -8692317 

75  I  '8750613 


•8808136 
•8864907 
•S020946 
•8976271 
•9030900 


•y084W0j 

*9i; 

'91! 

•924! 

■929111 


•&4£ 


'95{ 


'9731! 

•97772361 


r                            LOGAniTHMS  OF  NUMUEllS.                             Ii3             ■ 

LOO. 

KV%. 

LOO. 

NUX 

LOO.        InUH 

LOO. 

Inum 
300 

LdU. 

&M>0 

ooooooo 

150 

1760013 

!200 

301 0.700 11  200 

3979400 

4771213 

004.1214 

151 

1 7H9709 

201 

303 196 1 

1231 

3996737 

301 

47B3665 

00^6002 

132 

IBlSl.'iG 

202 

3053514 

252 

4014005 

302 

4800069 

0128372 

153 

\H\ryini 

203 

3074960 

233 

4031205 

303 

4814426 

jiM  ol7a^^s 

134 

1875207 

204 

3096302 

254 

4048337 

304 

4828736 

1105    021                     !  1903317 

;205 

3117539 

235 

4063102 

305 

4842998 

106   O::                    ,    ly312lti 

|206 

3 I 386 72 

236 

40824 UO 

306 

4S372I4 

u- 

io7 

1958a97 

207 

3159703 

257 

4099331 

307 

4871384 

lu              ^    . 

168 

1986371 

208 

3180633 

25  f; 

41I6I97 

308 

4883307 

\Q»  o.;:i:^t>o 

139 

2013971 

209 

3201463 

259 

4132998 

309 

4899585 

110  0413927 

160 

2041200 

210 

3222193 

260 

41497.33 

310 

491.3617 

Ul   (H53230 

ICA 

20GS259 

211 

3242825 

201 

4166405 

311 

4927604 

M'  ol!J2l80 

162 

2095130 

212 

3263339 

2G2 

4183013 

312 

49-11516 

50784 

163 

2121876 

213 

3283796 

263 

4199357 

313    1953443 

I             ^    Ai90i9 

164 

214843S 

214 

3304138 

264 

42I6a39 

314   4969296 

1    m 

060fi978 

IfiS 

2174839 

215 

3324385 

265 

4232459 

315 

4983106 

■     116 

0644.S80 

166 

2201081 

216 

3344538 

266 

424SS16 

316 

4996871 

117 

U6R18.<>9 

167 

2227163 

217 

3364597 

267 

4263113 

317 

5010593 

1)8 

07I8*t2O 

168 

2233093 

218 

3384563 

268 

4281348 

318 

3024271 

119 

0755470 

169 

2278867 

219 

3404441 

269 

4297323 

319 

5037907 

!■     ^          ■■■■ 

170 

230-1  tB9 

220 

3424227 

270 

4313638 

320 

3051300 

!-.               ^,|171 

2329961 

221 

3443923 

271 

4329603 

321 

5063030 

I2iit/ilia:ii;3 

172 

2333284 

222 

3463530 

272    4343G89 , 

322 

5078339 

131 

0899a<il 

173 

23801CI 

223 

3483049 

273 

4.361626 

323 

5092023 

1*1 

0934317 

174 

2403(92 

224 

3502480 

274 

4377306 

324 

5103130 

IS 

0069100 

173 

2430380 

225 

3321825 

273 

4393327 

32.'; 

5118S34 

l»s 

itw3ro,'> 

176 

2  I5.il  27' 

226 

354 1 OH 4 

276 

4  109091 

326 

5132176 

117 

1038037 

177 

2I7r>7:^-j' 

227 

3360239 

277 

■1424798 

327 

3143478 

m 

1072100 

178                    !228 

3579348 

278 

4410148 

328 

51.'>8738 

■  im 

imim 

17l<    -                 '-'2y 

3598335 

279 

4-1560-12 

329 
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It  h  not  our  province,  in  tbLs  lyrieT  article,  to  explain  the  use  of  the 
LogArUhmic  Tables,  ajt  whoever  possess  9iii:.h  have  of  cmirae  their  author' 
explnnationa,  and  therefore  the  following  illustraiiv^  examples  are  telec 
suit  the  table  here  givciK 

Multiplication,  as  ahready  stated,  is  performed  by  the  addititm  of 
rithma,  thus : — 

To  multiply  368  by  22'5,  we  place  opposite  to  each  other  the 
NuMBEas         and  their         Looaritbub. 

368  2-5658478  >  .  ij 

22-5  1-3521825  j^°°* 

Product  of  Numbers  8280*  3-9180303     Sum  of  U 


Here  the  first  factor,  368,  being  a  whole  number  conaisting  of  Mr« : 
has  for  iU  index  2;  and  the  second,  22*5,  having  but  /a^o  figures,  with 
decimal  part,  has  for  its  index  1.  To  these  are  subjoined  ibe  decimal  j 
of  the  logarithnia  taken  from  the  Table,  and  the  autn  of  the  two  being  fc 
the  Table  oppoBtte  to  828,  which  would  be  the  answer  were  the  index  2  ;^  hu 
iodex  is  3,  the  answer  mast  be  made  to  consist  offonr  iigur^-a,  which  is  d 
Bupplying  to  the  right  of  the  figures  a  cipher,  making  the  answer,  at 
S280. 


^■r  LOGARITHMS.  l|f 

t(ec|«nrcd  tb«  capacity  of  an  exe&Tation,  -whoso  length  U  295j  breadth  128| 
i  depth  25  feci. 

XUMBBHS.  tOOAMITRMS. 

295  2-1698220 

128  2  1072100 

23  13979400 

A .     9H00O  5-9749720    Sum. 

Apun,  let  llic  norabert  3-2.  25,  1'12,  *125,   '016,  and    004  be  continuallj 
lied  together. 

Kt'MHaU.  LUQAaiTUUS. 

3'2                      0.  5051300 

25«                        1-  3979400 

M2                   0-  0492180 

•125                  !•  0969100 

•015                  1'  1760913 

•004                  3*  6020600 

Product     -000672  4"     8273693 

^  — =-  _= 

^Haumber  in  the  table  correspoDdiog  with  the  decimal  port  of  the  turn 
PPfc  logarithmB  ii  672,  but  oa  the  index  IB  4  there  must  be  three  ojphen 
ptfacd  U>  this  number  to  constitute  the  product  or  answer  which  i»  therefore 

DiiifioK,  being  the  reverse  of  Multiplication,  and  performed  by  lubtraction 
ef  ki^tbmx,  requires  but  little  explanation. 
For  iUutmoioD,  let  944000  be  divided  by  3200,  thus  :— 

I^H^  KUHVEKS.  L00ARITNM8. 

^■Itideod  944000  5-9749720     From 

pUvltor. .       3200  3*5051600     Substroct 

QuolicQt  .295  24698220    Difiereaoe. 

rlet  •00815  be  divided  by  -0025. 

MUMieU.  LOOARtTHHS, 

.00815  3-9111576 

.0025  2-3979400 

Vootient.     326  ....•..«  1-5132176 

Ut  493  be  divided  by  937. 

MUMBBtl.  LOOARITHHS. 

Diftdrad.  .493  26926469 

Ihriwr,  . .    937  2-9717396 

tVMliettt  .     -526  17211073 

the  logarithm  to  be  nibtrocted  being  the  fp'eater  of  the  two,  the  iudcu 

iCC  U  1,  which  renders  the  quotient  a  decimal. 
-PTioji,  or  tlie  raising  of  powers,  is  performed  by  multiplying  the  lopa- 
ilie  given  number  by  the  index  of  the  power  to  which  it  is  required  Lu 
"  ihus:— 
be  ootiarcd,  or  raised  to  the  Kcoud  power. 


«                                    MOARITHMSi 

WMtaftS. 

26                

LOOAKITHIU. 

1-4149733 
•2 

Power ....  676               

2*8299466 

Required  the  cube  root,  or  third  pover  of  9. 

NDKBERS. 

9                

LOOARITBMS. 

0-9542425 
3 

28627275 

Power . .  ."~729               

Requued  the  9th  power  of  1.05,  which  will  b«  the  amount  of  R  in 
yettOf  at  5  per  cent  compound  interest 

IIDHBPR4.  LOOAKXTHMS. 

1-05 0-0211893 

9 


Amount .     1-55  or  U  lU 01907037 


From  this  example  it  is  manifeet  that  the  amount  of  money  laid  out  at 
pound  interest  for  50,  100,  or  any  other  nnmber  of  jean,  can  be  found  by 
ridmif  with  the  greaCtit  faciU^,  theogh  Uie  operation  by  common  aritk 
if  reiy  tedion,  requiring  a  dirtinot  multiplicatioB  for  each  year. 

EroLQTiON,  or  the  extraction  of  roots,  u  performed  by  dividing  the  logai 
d  the  ijiven  number  by  the  index  of  the  root  required.  Let  thia  be  iUaH 
by  findmg  the  square  root  of  324. 

NDUBBRS.  LOOARITBIIS.  * 

324  2)2-5105460 

Root...    18  1-2552725 

^a^m  aaiBiBaBBBSiS 

Required  the  ninth  root  of  1-55 

NDMBERS.  f  OGARITHlfS. 

1-55 9)0-1903317 

R4>ot...   l-OS  0*0311470 


As  it  may  oceamonaliy  be  denrable  to  apply  the  foregoing  table  to  noa 
beyond  its  limits^  the  manner  of  doing  so  u  sutijoined. 

To  find  the  logari^m  of  a  number  exceeding  three  figures^  it  is  evideol 
the  If^arithm  of  the  first  three  must  be  augmented  by  such  a  proportion  c 
difference  between  it  and  the  next  greater  logarithm,  as  the  remaining  4| 
of  the  given  number  bears  to  unity  with  as  many  cyphers  as  may  be  reqa 
thus — to  find  the  logarithm  of  47583,  the  logarithm  of  the  first  three  fij 
475  is  6766936,  ana  the  next  greater  is— 
6776070 

9134  their  dlflference. 

Now  take  the  proportko  m  1  :  "9134  : :  83  :  7» 

83 


27302 
780T2 


li0000)75-8022,  ot  7496  neaHy  -  which  bwi|  « 


LOZKNGES.  119 

to  the  fine  lo^rithm,  gives  4*67743]6  for  the  logtirithm  of  47583.  On  the 
eoQtrirjr,  if  cbe  number  be  required  fnr  a  Inf^Rritliin  tiut  tu  be  found  in  tlie 
Uhle,  to  the  bnl  three  Hgureft  correiponding  wiili  the  next  less  logarithm,  arc 
tobtsubjoioed  tlie  reuiU  uf  the  folIowiii<r  jtroportion;  viz. — As  tht*  diUi-rence 
WvMB  iht  next  greater  and  next  less  logHrithin  is  to  unity,  with  an  nuiiiy 
lyfhn  m  nwj  be  reauired,  so  is  the  difllrrncc  between  the  givt-n  logarithm 
•nd  the  next  len  to  tbe  figures  to  be  subjuined  tu  thoie  found  in  the  tuble. 
Tbnt— Suppose  it  were  required  to  find  the  nuUiral  number  oorreiipondiiig  with 
4ftt684U 

Tbe  next  less  logarithm  in  the  table  is  ...     .     6903564 
The  next  greater 6972293 

Difference  .  .  872  9 

Tliv  given  lugarithm 6968455 

Next  leas 6963504 

Diffenmcc  . . .  4891 


•W-As  8729  :  100 


4891  :  50 
100 


8729)489100(56 
43G45 


52650 
52374. 


^fheh  being  subjoined  to  '197,  the  three  figures  found  in  llie  table  opposite  to 
t&«  Dcxt  lets  logarithm,  give  49756  fur  die  number  uf  the  given  logarithm. 

Logwood,  a  hard  compact  wovd,  so  heavy  tu  to  sink  in  water;  of  a  fine 
paio.  capable  of  being  jwlished,  anO  so  durable,  as  to  be  scarcely  itUftceptible 
cf  decsr.  lis  prcdoniinnnt  colour  is  red,  tinged  with  orange*  yellow,  and  black. 
Itpclii  its  colour  both  tuxpirituuus  and  watery  menstrua.  Alcohol  extracts  it 
Micnadily  and  cupiously  than  water.  The  colour  of  its  dye  is  a  hue  red, 
indiMd  aliule  to  violet  or  uurplc,  which  left  to  itself,  becomes  yellowish,  pur- 
^  aad  at  length  black.  Acids  turn  it  yellow,  alkulics  deepen  the  colour,  and 
r'te  it  >.  purple  or  violet  hue.  A  blue  colour  is  obtained  from  logwood,  by 
>  rdigris  with  it  in  tbe  dye  bath.  The  great  coo»uinptiun  of  logwood 
(kft,  to  which  it  givca  a  lustre  and  velvety  cast;  it  is  also  extensively 
iBrv  M  a  rfd.  purple,  or  black  dye  to  beech,  and  various  white  woods. 

LONGIMrrRY.  The  measuring  of  lengths  and  distances,  both  accessible 
snd  iuaccciftible.  Accessible  disLariccs  are  measured  by  the  application  of 
lODU  ltn«al  utcasure,  as  a  foot,  a  chain,  &c.  Inaccessible  distances  aremeasiu-ed 
W  tiking  «r>gle«,  &c.  by  means  of  proper  instruments ;  such  aa  the  circum- 
■fnitar,  quadrant,  and  theodolite. 

tM.     A  machine  fur  weaving  cloth,  of  which  there  are  various  kinds. 

ICNGKS,  or  TaociiE.i.  are  small  articles  of  confectionery,  sometimes 
and  usually  made  up  of  the  ff>rm  of  thick  wafers.  The  basis  uf 
•Ottpositioci  is  rchntd  sugar,  which  is  finely  pulverised  and  sifted,  then 
Vx»d  up  in  a  mortar,  with  juat  a  sufficient  quantity  of  thick  mucilage,  to  make 
STtry  firm  paste;  to  which  is  added  the  essential  oil  or  other  flavouriiig  ingre- 
AmIot  Bwoicaxnent.  When  the  paste,  so  made,  is  of  the  right  consistence 
teWroIbd  oot  into  a  solid  and  smooth  sheet,  that  operation  should  be  quickly 
^Bteloed  by  a  cylindrical  roller,  the  ends  of  which  should  nni  upon  slips  or 
fViitflaDs  above  tlie  board,  of  the  thickness  of  the  intended  lozenge.  Thus 
liwMt,  tbe  loaenges  should  be  quickly  cut  out  with  tlte  punch  or  cutter;  which 
^ VBsBjr  the  hoU«v  frunrumof  a  cune,  witli  tiiiarp  edges  at  the  narrow  eud,aad 
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is  nude  either  of  tinnod  nltte,  iron,  or  steel.     As  soon  as  these  $i^\ 
rt^maining^  pieces  which  formed  the  inter<<ticeA  between  the  loxeaf 
rolled  up,  or  beaten  together  in  a  mortAr,  then  rolled  and  cut  out 
operation  continued,  until  the  whole  luiitcrial  is  used  up.    But  if  furtl 
are  required  of  the  article  under  operation,  iheo  the  reinnanU  of  one  i 
be  added  to  the  succeeding  batch.     In   the  pharmacopei.n.  L'tnn 
recommended  aa  the  mucilage  to  be  used  in  making  i : 

makers,  however,  rarely  use  this  gum,  as  besides  b 

venieutin  use,  and  does  not  make  socle^iuit  a  lozengu  ;uguiii  .^rabi 
The  latter  when  in  proper  quantitj',  (which  is  abuut  une  ounce  i>f  vei 
Iflge  to  a  pound  of  tincly  powdered  sugnr,)  gives  to  the  !(-,  ■ 
a  8emi*transparency  and  hardnens.  which  is  regarded  in 
a  well- manufactured  article.  When  essential  oilr>,  (such  u:*  iHj)iHrr 
cinnamon,  &c,)  it'e  "*«!  m  the  flavouring  ingredients,  iheysiiould  not 
until  the  paste  is  otherwise  nearly  completed,  as  their  gre^t  volatihty 
voste  of  their  essential  properiles  when  long  under  the  hands  of  the 
In  making  lozenges  containing  balsams,  such  as  the  tolu,  the 
advantageously  mixed  with  the  mucilage ;  and  those  in  which 
as  ginger  are  to  be  mued,  the  manner  of  performing  it  is  a  mat 
fere  nee, 

LUTE,  or  Ldtino.  A  mixed,  tenacious,  ductile  aubttance* 
applied  between  the  junctures  of  distillatory  and  other  vessels, 
drying,  and  eOcctually  stops  up  the  crevices.  Lutes  are  of  dif 
according  to  the  nature  of  uie  operations  to  be  made.  When  vaj 
liquors,  and  sueh  as  are  not  corrosive,  are  to  }tc  contained,  it  is  ail 
surround  Uie  joiner  of  the  receiver  to  the  nose  of  the  alembic,  or  of  t) 
with  slips  of  paper  or  of  linen,  covered  with  flour  paste.  In  such  c 
slips  of  wet  bfadder  are  very  conveniently  used.  When  more  penetra 
dissolving  vapours  are  to  be  contained,  a  lute  is  to  be  employed  of  ( 
ilacked  in  the  air  and  beaten  into  a  liquid  paste  with  tlie  wtiitea  of 
paste  is  to  be  sfiread  upon  linen  slips,  which  are  to  be  applied 
joinings  of  the  vessels.  This  lute  is  very  convenient,  easily  di 
solid,  and  Rufficiently  6rm.  Of  this  lute,  vessels  may  be  formed 
to  bear  polishing  on  the  wheel.  When  acid  or  corrosive  liquorSj  are  t 
toined,  recourse  is  bod  to  fai  lute ;  which  is  made  of  finely  powde 
sifted  thruugh  a  fine  sieve,  and  moistened  with  water;  this  paste  is  i 
beaten  in  a  mortar  with  boiled  linseed  oil,  rendered  drying  by  litharge, 
easily  lakes  and  retains  the  forms  given  to  it.  It  is  generally  rolled  h 
drical  sticks  of  a  convenient  size  for  use.  They  are  applied  by  flatten 
to  the  joinings  of  the  vessels,  which  ought  to  be  perfectly  dry,  becauM 
moisture  would  prevent  the  lute  from  adhering.  When  the  Joinion 
closed  with  this  fat  lute,  the  whole  is  to  be  covered  with  slips  of  lun 
with  lute  of  lime,  and  whites  of  eggt.  These  slips  are  to  be  faalc 
packthread.  The  second  lute  is  necessary  to  keep  on  tlie  fat  lute,  bM 
latter  remains  soft,  and  does  not  become  solid  enough  to  stick  on  i' 
porcelain  clay,  mixed  with  a  solution  of  borax,  is  well  adapted  tO-j 
the  part  rtceivcd  into  an  aperture  being  smeared  with  it. 
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MACHINE  sigtiiGes  anything  used  to  augment  or  regulate  for 
The  simplest  machines,  namely,  the  lever,  tlie  whe(*l  and  axle, 
inclined  plane,  the  wedge  and  the  screw,  are  usually  denoininatc 
aical  powers,  since  all  machinery  is  nccesvarilv  c<n  >' 

hence  a  machintr  'u  a  combination,  or  a  peculiar  i..  .1  of 

mechanical  powers 

MADDER.  A  sulistanee  very  extensively  employed  in  dj 
root  of  a  trailing  plant  that  grows  very  abundantly  in  the  souti 
is  cultivated  iit  Kngtand  *nd  HoUaiid  also;  but  the  best  is  sail 


MAGIC. 

bought  from  Sm>-rnft  and  CjTinu.  The  rooU  of  the  plnilt  are  carefully  peeled, 
dxied  in  the  air,  and  nilcrworaa  in  a  kiln,  in  the  snme  wny  as  hu]M  arc  dried  in 
Kcut.  The^  are  then  chipped  and  pulverized.  The  bent  roots  are  about  the 
thickneu  of  a  goosc-quill;  semi- transparent,  of  a  reddish  colour  and  strong 
aadl  The  red  colouring  matter  of  madder  ii  soluble  in  gIcoIioI,  wliicli.  on 
emporation,  leavei  a  residuum  of  a  deep  red.  Fixed  alknli  forms  in  this  solu- 
tianaviolett  the  nilphuric  acid  a  fawn  coloured,  and  the  aulphate  of  potaMli  a 
fini  red  precipitate.  A  variety  of  shades  are  obtained  by  the  addition  of  alum, 
clilk,  nitre,  n^Ar  of  lead,  and  the  muriate  of  tin. 

MAGIC.  Tne  imposture  by  which  a  few  individual!,  who  bad  become 
•eqoainted  with  some  of  the  more  remarkable  phenomena  uf  nature,  and  the  ' 
•pcntions  of  chemistry,  managed  to  enslave  the  minds  and  bodies  of  tlicir  igno- 
not  fellow <reatures.  An  accjuaintance  with  the  motions  of  the  heavenly 
faodiM,  and  the  Tariations  in  the  state  of  the  atmosphere,  enabled  its  possessur 
to  |ndict  astronomical  and  meteorological  pli(?numenn,  with  a  frequency  and 
muimy  which  could  not  fail  to  invest  him  with  a  divine  character,  flie  power 
rfhringiiif  down  lire  from  heaven,  even  at  times  when  the  electric  iufluenc* 
VMitwf  to  a  state  of  repose,  could  be  regarded  only  as  a  gift  from  heaven. 
The  power  of  rendering  the  human  body  insensible  to  fire,  was  an  irresistible 
iuBsmcnt  of  imposture  ;  and  in  the  combinations  of  chemistry-,  and  the  influ- 
ace  of  drags  and  soporific  embrocations  on  the  human  frame,  the  ancient 
nwcians  found  their  must  available  resources.  The  secret  use  which  was  thus 
BiOc  of  tcieatitic  discoveries,  and  of  remarkable  inventions,  has  no  doubt 
pwnntrd  many  uf  them  from  reaching  the  present  times;  but  though  we  are 
wnll  informed  respecting  the  progreM  of  the  ancients  in  various  departmcnta 
tf  ut  phyiical  scieuces,  yet  wc  have  sufhcietit  evidence  that  almost  every  brand 
Wkoovlwilffe  had  communicated  its  wonders  to  the  magician 'b  hudget;  and  wi 
■qfefm  oLtain  some  insight  into  the  scientific  acquirements  of  former  oges,  b* 
fiventflCucly  of  their  fables  and  tiieir  miraclps. 

m  aeienee  of  aeotutict  furnished  the  ancient  sorcerers  with  some  of  their 
baa  deceptions.  The  imitation  of  thunder  in  their  subterranean  temples,  could 
Ml(ul  to  indicate  the  pri-seiice  of  a  mptiriiutural  agent.  The  golden  virgiuSi 
•kna  ravishmg  voices  resounded  through  the  temple  of  Delplios ;  the  stone 
fem  the  rii'er  ractohis,  whose  trumpet  notes  scared  the  robber  from  the  trea- 
■vt  which  it  guarded ;  the  speaking  head,  which  uttered  its  oracular  responses 
ilLwfaoa;  and  the  vocal  itatue  of  Memnon,  which  began  ai  break  of  day  to 
Meart  tbe  rising  »un, — were  ull  deceptions  derived  from  science,  and  from  a 
Annt  observation  of  the  phenomena  of  nature. 

Toe  principles  of  hydroatatki  were  equally  available  in  the  work  of  decep- 
^.  The  marvellous  fountain  which  Pliny  describes  in  the  island  of  Andros 
M  discharging  wine  for  seven  days,  and  water  for  the  rest  of  tbe  year ;  tlio 
QriRg  of  oil  which  broke  out  in  Rome  to  welcome  the  return  of  Augustus  from 
ntSldliau  war;  the  three  empty  urns  whicli  filled  themselves  with  wine  at  the 
■Boal  frofct  of  Bacchus  in  iht*  city  of  Klis  ;  the  glass  tumb  of  Bi-Iuii.  which  was 
Ulof  <al,  and  which,  when  once  emptied  by  Xerxes,  could  not  again  be  JiUed, 
tbe  weeping  statues,  and  the  perpetu.il  lamps  of  the  ancients  j — were  all  the 
strrkms  effects  of  the  equilibrium  and  pressure  of  fluids. 

Although  we  hare  no  direct  evidence  that  tiie  nhtloKophers  of  antiquity  wera 
iUDid  fan  meckonictj  yet  there  are  indications  of  tocir  knowledge,  by  no  means 
e^uiiucal,  in  Uie  erection  of  the  Eg>'ptiun  obelisks,  and  in  tbe  transportation  oC 
^p  masses  of  stone,  and  their  subsequent  elevation  to  gri>at  heights  in  their 
Ifflflaa.  Tb*  powers  which  llu'y  employed,  and  the  mrthanism  by  which  they 
yrilfl,  hATc  been  studiously  concealed  ;  but  their  ciustcncc  may  be  infcrrctl 
worn  the  results  otherwise  inexplicable,  and  the  inference  derives  additional 
iMftnBation  from  the  mecbanicat  arrangements  which  seem  to  have  formed  a 
|U  gf  their  religious  impostures.  When  in  some  of  the  infamous  mysteries  nf 
ImSmiI  Rome,  the  unfortunate  victims  were  carried  off  by  the  gods,  there  i.^ 
nwon  to  hilttve  rhat  they  wtrc  bnrrird  away  by  the  i>ciwcr  of  machinery ;  and 
*  .ndiK'ted  by  t!ie  Indian  sHges  to  ihc  temple  of  their  gods, 

l*  _  and  falling  beu£-*tb  bis  ^wK  (ik«  llie  agiiateii  scathe  was  uo 
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a  Boring  floor,  capable  of  imitating  the  heavings  of  At 
descent  of  those  vdo  consulted  the  oracle  in  the  care  of 
iDving  tripods  which  Apollonius  saw  in  the  Indian  tcmplca  of 
s  of  Aniiuni,  and  in  the  temple  of  Uiernpolia — and  \ht 
«if  Arch^'tos,  are  specimens  of  toe  mechanical  resources  of 

'<^*M  Aaadences,  o/]/ic<  is  the  most  fertile  in  mar^'ellous  expedients.  The 
••••^•C  hriagiu  the  remotest  objects  within  the  very  grasp  of  the  observer, 
***  if  aw^tting  \tito  gigantic  magnitude  the  almost  invisible  bodies  of  i\m 
never  fails  to  inspire  with  astonishment  even  those  vho  undei 
u  by  which  these  prodigies  arc  accomplished.  The  anciei^% 
^  not  acquainted  wilh  those  conibinutions  of  lenses  and  rairr«ai 
^H«  «iMtlhltv  the  telescope  and  the  microscope ;  but  they  must  have  b^^i 
■■■■■»  whh  the  uroperty  of  lenses  and  mirrors  to  form  erect  and  inverted  im^^ 
■  •■•  V^aiU.  Tber«  is  reason  to  think  that  they  employed  them  to  eflect  % 
fVVNian  of  iheir  gods;  and  in  some  of  the  descriptions  of  the  optical  ^m 
flHn  w4{di  hallowed  their  ancient  templeSf  we  recognise  the  trail sfonnats^..-^ 
m  mm  Bkodem  nhanlasmagoria. 

MAUIC  LANTERN.  An  optical  machine  employed  to  throw  a  magnS^ 
teaf*  of  paintings  upon  glass  or  any  transparent  substance  on  a  white  BC^rei 
^adArknird  chamber,  it  has  generally  been  devoted  to  the  amtisemersCi 
WlMmit  paintings  of  a  ludicrous  description  being  its  usual  accompanimeaMii 
ImA  II  May  be  employed  with  propriety  to  illustrate  the  principles  of  the  scieofl^ 
Vv  •••levtion  of  suitable  diagrttms.  The  apartment  in  which  the  exhibitiooii 
mmH  ahould  be  completely  darkened,  and  no  light  allowed  to  eicape  from  tiis 
ImMW  oxtMpI  what  passes  through  tlie  glasses.  To  increase  the  light,  a  coo- 
n**  N6*Clor  is  frequently  used,  of  such  a  curvature,  that  the  candle  is  in  its 
•0  that  the  rays  proceeding  from  it,  fall  parallel  upon  the  glass  next  the 
The  glass  sliders  U|K)n  which  the  pictures  are  made,  ore  generally  oC 
It  length  to  contain  several  sets  of  figures ;  the  sliders  being  introdtr 
»n  v*pouthg,  cut  in  each  side  of  the  tube  containing  the  lensea.  A 
ihu  tuavhiiie  is  shown  below. 
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MAONKSIA.     One  of  the  primitive  earths,  having  a  metallic  base 

",„„,.     It  ii  a  loft  white  powder ;  of  specific  gravity  2.3.    It  rendera  thi 

*•*     Jf  vlolt»«i  *nrt  the  infusion  of  red  cabbage,  green;  and  reddens  til^ 

*^^**       II  (•  liiAifciWe.  except  by  tlie  oxy-hydrogcn  blow-pipe.     It  has  scoroeli 

>   and  no  smell ;  i«  nearly  insoluble  in  water,  but  absorbs  that  liqaid 

Kii  vmduclion  cf  beat.     Its  chief  use  is  in  medicine. 

1,  on  KOAUSrONE,  is  a  ferruginous  stone  or  ore  of  iron  ;  it  m 

.iV  Attracting  iron,  of  pointing  itself  in  a  certain  direction,  and  d 

'  0  mmo  property  to  steel  or  iron.  j 

The   bi'nutifnl    reddish    brown  coloured    wood   of  whkl 

.i.MM..'  \*  now  t'hieHy  made.  It  is  a  native  of  the  wannest  parts  •! 

I  till'  Went  Indiei.     It  thrives  in  most  soils  in  the  tropical  climotel^ 

.  ,n  irxture  nnd  gmin  according  to  the  nature  of  the  soil     On  rockl 

■  »\ni«llri  nisc,  hut  vi-iy  Imrd  and  weighty,  of  a  close  ^ain,  and  beau- 

«h«4Utl  ■  wl'ilc  ^^^^  prwtluce  of  the  low  and  richer  lands  is  ob»en-cd  tobj 


MALT. 


133 


Tnort  Vifiht  and  porous,  of  a  paler  colour,  and  open  grain  ;  and  that  of  mixed 
miiIk  to  iiold  a  medium  between  both.  The  tree  grows  very  tail  and  straight, 
and  ii  araally  four  feci  iu  diameter.  On  account  of  the  difficulty  of  trans- 
porting the  mahogany  tiutber  from  tJie  forests,  when  a  tree  is  of  CTeat  thtcknesa 
^7  cut  it  into  short  logs,  otiierwise  tlie  great  weight  and  Bulk  would  he 
BBmaniigeable  with  the  restricted  means  avaiUble  on  the  spot;  and  with  the 
view  of  equalizing  the  burtlicn  or  draft  of  the  cattle  (oxen),  the  logs  are  long 
ia  proportion  to  their  diminished  thickueiis.  The  largest  log  ever  cut  in  Hon- 
ifains  vaa  of  the  foUowing  dimensiuas  : — lengtli,  17  feet ;  breudtli,  57  inches; 
dt^64  inches;  measuring  5,421  feet  of  plank,  of  1  inch  in  thickness,  and 
fwhinfC  upwards  of  15  tons. 

MAIZE,  oa  INDIAN  COHN  being  now  cultivated  to  some  extent  in  dif- 
faaU  parts  of  this  country,  we  have  given  the  engrai'ing  on  the  following 
pigt  of  a  machine  for  huskmg  the  corn,  or  separating  the  grains  from  the  ear, 
A  iroeess  equivalent  to  that  of  tlirashing  employed  for  other  grain,  a  is  a 
auk  handle  or  winch,  which  being  turned,  gives  motion  to  a  ^ur  wheel  £, 
■d  thereby  causes  a  rapid  revolution  of  the  pinion  c,  on  the  shaft  of  which  is 
fad  a  large  circular  cast-Jron  plate  d,  the  face  of  which  is  studded  all  over  with 
^numerous  cast-iron  teeth  or  knobs ;  e  is  the  hopper  of  the  figure  of  a  narrow 
mrted  quadrangular  pyramid ;  it  has  one  of  its  sides  movable,  and  capable  of 
iTVjr  simple  adjustment  by  turning  as  a  lever  upon  a  fulcrum  ut  ^,  by  which 
■Mrmaent  the  aperture  of  discharge  is  enlarged  or  contracted ;  and  it  shoald 
■IS  regulated  as  only  to  admit  of  the  central  stalks  of  the  cobs  of  the  Indian 
Ml  to  pass;  these  differ  in  size  according  to  the  fertility  of  the  soil,  the 
cbile,  and  the  treatment  of  the  plant.  At  h  there  is  a  curved  slot  mortise 
tbsifli  the  side  of  the  hopper,  through  which  the  stem  of  a  thumb-screw 
fBMi  from  the  outside  into  the  movable  plate,  which  is  confined  in  any  position 
itplcisure  by  half  a  turn  of  the  screw. 
II  America,  where  these  machines  ore 
^•nnon,  they  are  usually  worked  by 
««  pcnon  turutug  the  winch  a,  which 
p«s  i-ery  rapid  rwolutious  to  titf  plate 
^tliilsl  a  boy  drops  one  by  one  the  cobs 
•fb<Sui  corn  Into  the  hopper,  whicli 
^Mcs  each  cob  successively  to  spin 
i«»d  opon  iu  ajds,  or  stalk  with  great 
edacity,  rubbing  or  knocking  out  the 
f^  m  its  pn>gres8  ;  and  so  effictual  is 
*W  pfoeess,  that  a  single  t\im  of  the 
*iBeh  a  completely  hiuka  a  large  cob  of 


XALLET.     A  large  kind  of  hammer, 

Mile  of  wood  ;  they  are  of  various  furma, 

»<««ding  to  the  kind  of  work  to  be  pcr- 

wnird  by  them. 
Malt.   Cirainwhichhashecomeswect 

from  the  con  vcrviion  of  its  starch  into  su<;ar, 

^U  incipient  growth  or  grrmiriiitiuii  arti- 

ftebBy  induced,  called  muliing.    In  malt- 

ilpUriey  the  usual  method  u  to  steep  the  grain  in  a  sufficient  quantity  of  water 
m  nro  or  three  days,  till  it  swelhs  becomes  plump,  sumewhat  tender,  and  tinges 
ht  WAMT  of  a  bright  brown  or  reddish  colour,  Tlie  w.iler  being  iht'ti  drained 
t*vf,  the  b*rlev  is  spread  about  two  feet  thick  upon  a  Uoor,  where  it  huaU  spon- 
U»rooJy,  and  begins  to  grow  bj  irst  shooting  out  the  radicle.  In  this  slate 
As£crmination  is  stopped,  by  spreading  it  thinner,  and  turning  it  over  once 
mty  four  or  Sre  hours  for  two  days;  after  wliich  it  is  again  made  into  a  heat, 

~\  Mllerrtl  U>  become  sensibly  hot  to  the  hand,  which  usually  lakes  place  in 
___  »  twenty  to  thirty  hours ;  when  it  is  spread  out  to  cool,  and  afterwards  dried 
IMB  IIm  kiln,  bv  a  low  and  contiimoua  heat,  which  renders  it  dry  and  crisp. 
[W  OOBiincm  nult-kiln  is  a  square  building,  widening  graduallv  within,  from 
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tilt  fire-pTac«  to  a  floor  oboTc,  on  which  the  m&U  is  Itut].     It  may  be 
to  on  inverted  pyramid,  bavin?  a  6re-p1ace  in  its  vertex,  and  iU  bMc 
hy  a  Boor,  on   which  the  maJt  is  dried  by  the  beat,  and  more  or  lea 
t  according  to  the  niiture  of  the  fuel  and  management  of  the  lire),  which 
firom  the  fire  beneatli.     The  floor  is  usually  formed  oftUei  supporlttl  u] 
bars  ;  the  tilcii  have  large  boles  made  nearly  through  them  from  thi;  loweej 
and  then  very  umall  holes  pricked  entirely  through  them.     In  some  kilail 
of  wire,  covered  with  hair-cloth,  are  used  instead  of  the  perforated  tilea. 
fuel  commonly  used  is  either  coke  or  itone  cool;  sometimes   v   ,^    -;i 
bot-air  that  paucs  through  the  malt,  has  previou»ly  passed  tl  i  i 

£re.     An  improvement  in  this  respect  has,  however,  been  l.iu.j   ....i.ii 
'Which,  by  means  of  a  cast-iron  tnbe,  open  extenially  to  receive  t)i«  all 
extended  across  tlie  furnace  aod  horizoatul  flue  to  acquire  lieat,  thus  { 
the  air  to  the  malt  at  an  elevated  te'niperaltu'e,  and  free  from  smoke,  as 
other  impurities.     Distillers  and  brewers,   whose  building  are  so 
iVituatod,  may  thns  lead  the  air  cylinder  for  their  mall  kifn*  throu 
'liaces  of  their  stills  or  boilers,  and  thus  save  the  necessity  of  u  Uiod- 
for  the  malt,  and  a  great  portion  of  the  cost  of  fuel. 

An  important  improvement  in  nult  kilns  was  introduced  by  Mr. 
maltster  of  Stokeferry,  in  Norfolk*  in  1820,  and  for  which  l<         ' 

itenU     Tin's  consists  in  admitting  a  portion  of  the  hot-air  I 
•Ihc  purt  of  the  kiln  above  the  mult,  during  the  process  of  ^ 
Causmg  all  the  hot  air  to  pass  through  the  malt  according  ' 
[jiractice.     The  object  of  this  arrangement  is  to  promote  the  eia^ 
>carrv  away  the  fnotsl  air  instead  of  allowing  it  to  be  again  condensed 
'HileJ  on  the  surfuce  of 'the  malt.     l*he  grain  floor  of  the  kiln  is  nt 
usual  way,  a  portion  of  the  heated  air  passing  through  the  small  prfvta 
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therein ;  but  the  hot  air  is  admitted  into  the  upper  part  of  ibe  kilo  tl 
large  openings  furnished  with  tubes,  or  by  small  flues  which  extend  higbt 
the  surface  of  the  malt  on  tlie  floor,  nud  thus  a  portion  of  the  hot  air 
vryed  in  a  dry  state  to  the  space  above  the  surface  of  tlie  malt  The 
that  arises  from  malt  when  drying  in  the  kiln,  is  discharged  intii  lh«  air 
a  hood  or  cowl,  which  turns  round  by  mean*  of  a  vune,  so  lliat  tha  < 
shall  always  be  in  the  opi>OHite  direction  to  that  fVoro  which  the  wind 
but  lite  aperture  of  Uie  common  cowl  always  rcmaius  of  tbv  aainv  magi 
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1  thcrribre  the  draft  throtigh  the  fire  Admits  of  no  accurate  regulation ;  and 
It-hottsea  are  iiol  unfrequenUy  set  do  fire  in  making  high-dried  malt,  becauna 
[fire  is  not  perfectly  raooageable.  Mr.  Perkins,  of  Suinstead,  in  Hertford- 
re,  has,  however^  invented  a  cap  (for  which  he  received  an  honorary  medal 
m  the  Society  of  Arts),  possessing  oU  the  advanlagesof  the  common  cowl,  with 
e  addinonal  one  of  regulating  the  opening,  and  consequently  the  draf^  and 
tcnnty  of  the  6re.  It  also  entirely  excludes  wet  when  the  wind  is  still  and 
crain  Sails  perpendicularly  in  showers,  which  is  not  etiectually  done  with  the 
ramoo  cowl,  to  the  great  injury  of  the  malt  lying  on  the  floor,  and  the  rusting 
'  the  wire-work  when  that  material  is  employed  far  the  floor.  I^g.  I  in  the 
ifrarins:  on  p.  124,  represents  the  turn*cap  a  a  and  tlie  neck  bb  in  section  ;  re 
Mjusie  iron  bar  or  spindle,  sliding  through  a  square  hole  in  the  middle  of  the 
DD  plate  or  bar  in  d,  and  through  another  in  the  middle  of  the  beam  e ;  the 
■p  aa  turns  upon  the  upper  cylindrical  portion  of  this  har,  and  the  bar  itself 
I  wpported  and  hangs  entirely  on  the  cbatn/ attached  to  the  pulley  a,  which  is 
Bonated  on  a  carriage  uu  the  beam  e  ;  on  the  itaine  axis  is  a  larger  pulley  h  with 
ichsifi  sttachcd  toilat  I,  and  from  which  a  chain  and  weighty  hangi,  sufficient 
0  bilance  the  weight  of  the  sliding  bar  c,  and  turn-rap  a  a.  By  raising  the  weight 
lite  cap  IB  lowered  and  finally  sliul ;  and  on  lowering  the  weight  the  cap  is 
aiied  quite  up,  or  held  at  any  intermediate  heighL  rig.  2  is  a  section  of  tho 
Mk  between  the  bars  d  and  e.  Fig,  3  is  a  top  view  of  the  bar  </,  showing  the 
wlf  through  which  the  spindle  passes ;  X-,  Fig,  3,  is  a  similar  iron  bar  across  the 
ipaa.  The  diain  /  should  be  attached  quite  close  to  the  bar  e  c,  to  lessen 
klnlHicj  to  lean  on  one  side.  Molt  may  be  dried  upon  the  same  kilos  as 
nMi  far  ^'yioR  grain  generally  ;  see  the  article  Kilkb. 

MALTHA.  The  mineral  tallow  of  Kirwan,  said  to  be  found  on  the  coast  of 
raUbd,  also  on  the  lake  Baikal,  in  Siberia.  It  resembles  wax,  and  has  hence 
baadraaaiinated  sca-waz.  Itisasolid  subfttance,  spec.  grav.  0.77,  white,  brittle, 
|ini  paper  like  oil,  melts  with  a  moderate  heat,  and  bums  with  a  blue  flame 
■laaek  smoke  \  dissolves  readilv  in  oil,  and  imperfectly  in  hot  alcohol.  Tho 
fm  aaitAa  was  likewise  applied  by  the  ancients  to  a  species  of  cement,  of 
Vikk  KhcR  were  two  kinds,  native  and  factitious;  one  of  tlic  latter  consisted 
if  |itafa,  vax,  platter,  and  grease;  another  (which,  it  is  said,  they  used  in  their 
kyHdaeia)  vu  made  of  Umc  sUcked  in  wioe^  and  incorporated  with  melted 
Mcfc  md  fir«»h  figs. 

JfA^DREL  is  the  name  eiven  to  a  kind  of  pulley,  foraiing  an  important 
■■rfa  lathe;  there  are  various  kinds, — see  Turhino. 
^^nCASESE,  is  a  metal  of  a  dull  whitish  colour,  but  soon  changes  to  a 
PJ^rty  by  exp<Hure  to  tlie  air.  It  is  hard,  brittle,  rough  in  its  fracture ;  not 
ittlrttiiable,  but  falls  to  powder  when  broken  to  pieces  by  spontaneous  oxida- 
ia&  II  is  so  difficult  of  fusion,  that  no  heat  yet  exhibited  has  caused  it  to 
!■  hitn  miMfi  of  any  eonaiderable  magnitude.  Concentrated  sulphuric  acid 
tteks  manganese,  at  the  same  time  that  hydrogen  gns  is  disengaged.  Nitric 
Bid  dissolves  it  with  effervescence,  and  the  escape  of  nitrous  gas.  A  spongy, 
Isek,  and  ftiitble  matter  remains,  which  is  a  carburet  of  iron.  The  oxide  is 
|W  readily  soluble  in  nitrous  acid.  Manganese  is  dissolved  in  the  usual 
Mas  by  muriauc  acid.  In  the  dr}'  way,  the  oxide  of  manganese  combines 
ift  ndi  earths  and  saline  subitances  as  are  capable  of  undergoing  fusion  in  a 
pim  beat  Manganese  melts  readily  with  most  of  the  other  metals,  but 
ImM  aiscury.  Gold  and  iron  are  rendered  more  fusible  by  a  due  admixture 
fflimaDne,  and  liic  latter  metal  is  rendered  more  ductile.  Copper  becomes 
and  is  rendered  whiter,  but  of  a  colour  subject  to  tamish.  The  ore 
known  in  Derbyshire  by  the  nume  of  bUick  uadtl,  is  remarkable 
tanrous  inflammation  when  thoroughly  drit^d  with  oil.  Manganese 
ttsfid  by  the  glass  makers  and  potters,  hut  since  the  discovery  of 
la  application  ui  the  art  of  bleaching  has  much  extended  its  useful- 

BtEACHlKO. 

GLK.     A  domestic  machine  of  great  utility,  employed  in  smnothening 

a  Mafaadstute  for  the  heated  irons  extensively  used  for  the  same  purpose. 

B  mangle,  as  luoet  of  oiu  readers  well  know,  the  linen  or  other 
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articles  to  be  manglcH.  nre  wrapped  round  wooden  toUcn,  which 
upon  a  solid  level  bed  or  floor,  and  upon  the  roUfrn  i»  placed  u  Urge 
which  is  filled  with  stones,  or  other  heavy  subftances,  in  order 
preu  with  great  force  upon  the  roller*,  while  the  box  ia  moved  backi 
jorwardi  upon  them,  by  mcaoi  of  a  hantUo  attached  to  an 
tass,  to  which  straps  frotn  each  end  of  the  moving  box  &i< 
machine,  the  operation  of  mangling  ii  very  well  done,  bui  liie  Ubi  _ 
live  on  account  of  the  necessity  of  irequently  arresting  and  chan^ng ' 
of  the  heavy  box.     In  China,  mangling  b  performed  in  the  moet 
ner  by  a  machine  of  the  same  kind  aa  our  common  mangle,  but 
A  concavity  ia  formed  in  the  floor  of  the  spartmenlt  of  a  hard 


wood,  into  which  ia  placed  a  roller,  with  the  cloth  intended  to  be  man»»Ied, 
It     A  he&vj  stone,  (so  shaped   as  to  rest  on  either  cml  ^ 

examines  hu  work,)  ts  then  glided  on  the  roller,  and  its  t)  i 

preased  by  his  feet,  so  that  the  article  shall  nH.'eive  aji  equal  jmv 
part  of  it.     The  man  supports  himself  by  bamboos  plan.'d  in  th. 
purpose,  as  represented  by  the  above  eneraving,  and  after  a  Ulmu.    .-, 
fire  minutes,  ibe  work  ia  admirably  finished. 

Another  extremely  simple  machine,  delineated  In  the  engraving  on  p. 
been  applied  with  good  effect,  by  Mr.  Pitcher,  for  thr  purpow  of  manglil 
Itcousistaofarollcr  about  4  inches  in  diametn-,  and  30  mclics  long,  wit 
of  the  thick  woollen  cloth  used  for  ironing,  firmly  fixed  tliercon.  Thu] 
turned  round  by  means  of  b  winch,  ojid  has  its  bcnringa  atllie  pod*  to 
iron  plates,  screwed  to  the  sides  uf  tlic  Ijible.  Upon  the  i  " 
of  the  length  and  width  of  the  tflble,  »ecured  to  it  ul  one 
has  at  the  other  end  a  weight  suspended  to  it,  the  pressure  cf 
ing  the  winch,  winds  the  woidlen  cloth,  and  the  djmp  linen 
it,  HO  tight  upon  the  roller,  tliat  by  continuing  the  mullon,  ih.,  ■>-,...  .„ 
amooch  ac  upon  the  common  unwieldy  mangle.    The  roller  reals  ujiou  tW 
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}\9  tTt>n  pTates  allow  it  to  rise  and  fall,  accorfUng  to  the  quantity  of  clotbt 
'p«d  rtnind  it  Thi«  mangle,  when  not  in  use,  scrvM  the  purpose  of  a 
non  tahle,  by  merely  unshipping  the  roller ;  this  circumstance,  and  tho 
i^  and  cheapness  with  which  it  may  be  constructed  by  any  common  work- 
.  are  great  recotnmendationfl  to  its  employment  by  such  lu  cannot  «Hurd, 
bo  baTVDOt  adequate  occasion  for,  the  more  complex  and  perfect  machines. 


it  improvement  in  the  couBtructioii  of  ihc  common  mangle,  first 
scribfd.  wai  effected  about  thirty  years  ngo  by  Mr.  Baker,  of  Fore-street, 
»^a,  by  which  the  otlierwiscunwieldyheavybox  was  moved  with  great  facility 
■civirdi  and  forwards,  bv  a  continuous  motion  of  the  handle  in  one  dircc- 
A;  tad  by  the  addition  of  a  fly  wheel  to  equalise  the  motion,  a  great  amount 
nnsruUr  exertion  is  saved  to  t}ie  individual  working  the  machine.  The 
Xia  employed  by  Mr.  Baker  is  highly  ingenious  and  interesting ;  and  although 
kabeen  superseded  bv  others  of  a  simpler  and  more  efficient  kind,  we  con- 
(mm  it  bv  without  a  brief  notice  of  its  construction.  It  consists  of  a  wheel, 
fla%  1  series  of  teeth  or  pins  on  the  outside  of  the  periphery,  and  another 
Mof  similar  teeth  or  pins  upon  the  inside  of  tlic  periphery.  In  these  teeth 
itoMng  pioioii  works,  traversing  from  the  inside  to  the  outside  of  the  wheel, 
Ibiooolraiy  way,  during  the  reversing  of  the  motion,  instead  of  confining 
pbiaa  to  one  course,  as  in  workin^^  an  ordinary  cog  wheel.  To  enable  the 
100  to  do  that,  a  portion  of  the  periphery  of  the  wheel  is  cut  away,  through 
dt  ihe  pinion  paaaea,  by  rolling  round  from  the  out&ide  into  the  inside,  then 
lod  ibe  latter  again  to  the  former ;  the  axis  of  tlie  pinion  has  thereJore  a 
Be  or  play  to  the  extent  of  the  thickness  of  the  ritn  of  the  wheel,  between 
■n«r  and  the  outer  cogs.  From  the  foregoing,  it  is  evident  that  by  the 
baed  action  of  the  pinion,  it  turns  the  wheel  round  nearly  a  revolution  one 
» aad  then  throtigh  the  same  space  the  contrary  way ;  and  as  the  two  ends 
!•  loaded  box  are  attached  oy  chains  to  the  reciprocating  wheel,  it  is 
f  to  trarerae  backward  and  forward,  lliis  traversing  motion,  by  the  revohi- 
of  a  pinion,  wassubseouently  improved  by  Mr.  Elisha  Peechey,  and  applied 
ray  eonTcnient  roaogle,  for  a  model  of  which  Mr.  Peechey  was  awarded 
ivCT  medal  of  the  Society  of  Arts.  This  mangle  had  what  may  be  called 
vpcrind  a  lower  rack  inside  a  slot,  which  was  made  to  traverse  by  the  revo- 
lof  a  pinion,  as  in  Baker's  patent  mangle.  The  pinion  in  this  case  h.ts  a 
OUT  axil,  and  the  bar  in  which  the  racks  are  formed  has  a  pin  in  its 
r  MC»  which  sliding  between  grooves  in  the  plummer  blocks,  keeps  it 
ig  a^nintt  the  pinion  when  the  upper  rack  is  operated  upon  ;  another  pin 
M  on  ihe  lower  side  of  the  bar,  which  in  like  manner  keeps  it  in  contact 
Ihc  pinion  when  the  latter  is  operating  upon  the  lower  side,  the  bar  con- 
^  iho  rackj  thus  always  accommodating  itself  to  the  continuous  motion 
I  piBMIi,  which  thereby  imp^s  it  alternately  in  opposite  directions.  A 
It  if  thds  kind,  in  which  sereml  important  improvements  have  been  in- 
li   maXHifaclured    by   Mr.  Christie  of  Sheffield,  in  a  style  of  great 


123 


MANGLE. 


excellence,  end  at  a  very  moderBte  cost.     Insteail  of  thv  tdpAtrf 

thiR  mangle  ia  jirovicled  with  n.  Rtout  mctAllic  bar,  wiUi  a  row  of  ^og§  Hi 
middle  of  one  side  of  it;  and  parallel  with  tlie  line  of  tbe^ 
projecting  flange,  designed  to  coniiiic  a  piniou  iu  its  hold 
rack  traverfles  backwards  and  forwards,  by  acting  aiicr-<*Aniv«.'I>  uu  kM-U 
the  series  of  pins ;  and  the  rack  is  so  balanced  by  weighted  leTcn,  thai  I 
pinion  paases  round  the  endinost  peg,  at  either  end  the  rack  is  oltvrnjddj 
and  dfpreiised.  For  a  particular  dracription  of  this  machine,  see  Styti 
ArU,  Vol.  I.  New  Series,  p.  1G8. 

A  new  and  very  simple  method  of  producing  the  alternate  mottOD 
manglc-box,  by  the  continuous  motion  of  the  handle  in  one  dircctioo 
by  John  Thurrel,  was  lately  communicated  to  the  Society  of  Art^  a  ^ 
which  is  represented  in  the  subjoined  engraving,  a  a  is  the  manglc-MI 
parts  of  the  frame  which  support  the  axis  cc  ;  d  the  cranked  handle,  t  and, 
barrets  loose  on  the  axis  c  e;  to  die  barrel  e  are  fastened  two  cords,  on<  (if 
after  making  several  coils  ro\ind  the  barrel,  passes  from  its  ttndtr  aria 
eye  A,  where  it  is  secured ;  while  the  othcrt  after  having  in  like  maUia 
mimd  the  barrel,  is  also  delivered  from  its  under  side  to  the  eye  ^ 
barrel/  are  also  fastened  two  cords,  which  being  delivered  from  the 
of  the  barrel  arc  respectively  6xed  in  the  eyes  i  and/  The  part  k 
between  tlie  barrL*ls,  is  made  square,  and  is  cut  out  longitudinally  ts 
lever  I,  which  is  secured  in  ita  place  by  a  pin,  but  so  as  to  allow 
motion  between  the  two  barrels  ;  each  of  these  barrels  hoa  a  stud  a  aaj 
placed  that  the  lever  may  be  shifted  to  engage  either  of  them,  and  confcq* 
to  oblige  that  barrel  with  which  it  may  be  engaged  to  revolve,  logetbo-' 
the  axis;  o  and  p  are  two  alternating  irons,  each  witli  an  eye  at  one 
through  which  a  pin  q  paases,  in  order  to  fasten  theui  to  the  mangle  box; 
height  above  the  box  is  such  oa  to  allow  them  just  to  clear  (he  axis  when  n 
under  it,  and  the  motion  of  each  is  limited,  but  ou  oppooitc  sides,  1 
adjusting  pins  rr. 
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Tlie  Bguro  represents  the  lever  /  as  engaged  with  the  stud  n,  and  constf 
as  being  fixed  in  the  barrel  «  ;  now  if  the  barrel  is  turned  flo  as  to  wind 
c<frd  A,  the  cord  g  will  proportion  ably  unwind,  and  the  mangle-box  will 
from  lef\  to  right  till  the  end  /  of  the  lever  comes  in  contact  with  the  nitrr 
iron  at  the  point  o.    By  continuing  to  turn  the  handle,  the  < m 
slides  from  o  to  the  end  of  the  iron,  and  is  brought  into  the  p<: 
dotted  lines;  the  stud  n  is  consequently  disengnged,  and  the  i 
loo*e :  at  the  same  time  the  lover  engages  the  stud  «i,  and  In 
The  handle  being  still  turned  in  Llie  snmc  direction  us  aX  Ci^ 
(he  curd  i.  and  thus  makes  the  bux  begin  to  move  from  ri  _ 
at  the  same  time  unwinding  prupoiliuually.     Whvn  thv  f<->i  <>-m>.  .>.<•  i 
iron  has  begun  to  come  under  tlie  axle,  tlie  end  of  the  l«ver  will  much  \ 
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vQI  sllJe  along  it  to  the  point  of  the  atifle.  and  in  duUxjr  so  will  bring  it  to  the 
pakitioQ  shown  in  the  ligurc,  the  barrel  r  bein<;  now  Hxed,  mid  the  biurel  / 
xmag  looAC  TItiu  u  accompUalied  the  productiun  of  an  iiltentating  motion  of 
the  Cm,  by  contlnuio?  to  turn  the  honolt.'  alwayit  in  the  same  direction.  The 
Ud  of  the  lever  i  is  bevelled  ofT.  bo  that  if  the  hfindte  ia  lurncd  in  a  wron^ 
fimtion,  it  passes  between  the  studs  m  and  n,  and  not  engaging  either  barrel 
produce*  no  motion  of  the  mangle-box.  /Vy.  2  i^  one  of  the  barrels  separated  ; 
uid  f}g.  3  the  square  middle  part  of  the  axis,  showing  the  slit  in  which  tlie 
U«r  traverses. 

In  l8'J3t  a  patent  was  taken  out  by  Mr.  Snowdon  for  an  erect  or  vertical 
niiigle,  by  which  it  was  intended  to  obviate  an  objection  aometiinea  made  to 
fb  common  hontontal  mangles  tliat  we  have  been  describing ;  namely,  the 
pit  ipac«  they  occupy.  Several  patents  have  indeed  been  taken  oat  for 
m^  of  the  vertical  kind  ;  but,  for  reasons  that  we  are  not  acquainted  wii)i. 
Wn  not  beea  much  patroniaod  by  public  adoption.  The  following  invention 
■«  patented  in  1828,  by  Mr.  Samuel  Wilkinson,  of  llolbeck,  in  Yorkshire, 
^u  ttated  in  the  speci^cation,  the  machines  io  constructed  were  to  be  called 
'BoHuun's  Cabinet  Mangles."  The  annexed  figiu'e  affords  a  side  view  of  the 
iriacipal  parts  of  the  machine,  those  which  ore  omitted  being  lci\  out  for  tlie 
bttlff  elucidation  of  the  more  essential  parts,  a  a  represents  one  side  of  the 
fisme,  b  one  of  the  cheeks  supporting  the  lower  roller  c;  the  upper  roller  d 
iHiQpan  the  lower  one.  Pressure  ii  given  by  a  weighted  lever  e,  aiupended 
Vydit  rad/  &um  another  lever  jr,  which  turns  upon  a  fulcrum  at  A,  and  has  a 


pm  ^  bardened  steel  k  dovetailed  into  it,  against  which  the  axis  of  d  Morks. 
•W  Iwcr  roller  e  has  a  wheel  on  its  axis,  turned  by  a  pinion  on  the  a\ii  /  nf 
t^  tf  «bf«l  m,  and  the  6y  wheel  is  made  to  revolve  by  a  handle  on  one  of  its 
L  To  raise  the  upper  roller  to  place  under  it  the  articles  to  be  mangled, 
W  arA  g  it  oonnectea  to  a  similar  arm  on  the  opposite  side  by  a  cross  bar  n, 


I 


n. 
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impended  by  a  chain  fnm  the  wheel  o,  which  bemgtnrned  by 
derates  the  arm  g,  and  with  it  the  unper  roller  d.  The  line  r  n 
tents  the  situation  of  the  mangling  clotn.  The  patentee  is  silent  ii 
eation  as  to  the  mode  of  working  the  machine,  whether  by  oc 
reciprocating  action.  Some  articles  will  require  to  be  passed  unde 
more  than  cmce,  and  we  can  discover  no  method  in  the  present 
doing  thi%  but  by  reversing  the  motion^  which  will  require  attention 
of  the  mutgler,  who  most  watch  until  the  goods  are  nearly  past  the 
then  reverse  the  motion ;  whilst  the  common  mangle  performs  tl 
If  the  mangling  cloth  were  an  endless  web  passing  over  other  rdler 
motion  alone  would  be  required ;  but  the  patentee  does  not  state  ij 
cation  that  he  uses  any  such  arrangement  The  machine  seems  c 
obtain  a  ctmriderable  degree  of  pressure  in  a  ccmvenient  manner. 

The  sketch  below  is  taken  from  a  small  model  of  a  mangle  thi 
bited  amongst  others  at  the  National  Repository,  invented  by  M 
and  Webster,  of  Thornhill,  in  Yorkshire,  a  is  a  drum  or  cylindei 
cf  which,  and  on  the  same  axis  is  fixed  the  toothed  wheel  6,  which 
the  pinion  0  by  the  revolution  of  the  winch  p.  d  and  e  are  two  n 
which  the  cloth  to  be  mangled  is  wrapped ;  these  rollers  are  pi 
cnrved  arms  shown,  which  turn  upon  centre  pins  htfg ;  h  and  t  ai 
bended  ends  of  which  fit  into  toaeeU  in  the  curved  arms ;  (in  the 
levers  were  rivetUd  to  the  arms,  which  the  editor  considered  to  be  ii 
90  are  weishts  lui^nded  to  the  levers  to  give  the  pressure,  whicl 
creased  or  diminished  at  pleasure,  either  by  altering  the  actual  quai 
weights  or  changing  thei/  situation  on  the  levers.  In  order  to 
clothes  from  either  of  the  rollers^  or  to  put  others  on,  the  weights  n 


off  the  lever,  the  lever  must  be  lifted  out  of  its  socket  or  be  lif 
the  curved  arm  which  turns  upon  its  end,  and  be  thrown  back  toge 
some  slight  modifications  (such  as  an  easy  mode  of  removing  the  k 
levers,  &cO  this  compact  mangle  may  be  made  very  convenient  and 
MANNA.  A  white  sweet  juice,  which  oozea  from  the  trunk,  bi 
leaves,  of  several  kinds  of  trees ;  but  the  ash,  the  larch,  and  the  t 
it  in  the  largest  quantities.  Sicily  and  Calabria,  are  the  countries  f 
it  is  chiefly  obtained ;  where  it  flows  naturally  from  the  ash,  and  at 
to  its  sides  in  the  form  of  white  transparent  drops  ;  but  the  extrac 
juice  is  facilitated  by  incisions  made  in  the  tree  auring  summer, 
strong,  and  its  taste  sweetish,  and  slightly  nauseous.  Water  dissc 
or  cold.  If  it  be  boiled  with  lime,  clarified  with  white  (^  egg,  1 
trated  by  evaporation,  it  affords  crystals  of  sugar.  This  substano 
basis  of  many  purgative  medicines. 
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THH,  an  inslrumeiit  for  measuring  the  rarefaction  and  condcii- 
t  c  fluid fi,  hut  especioilv  tliat  of  the  atmosphere.     It  differs  from 

Ur  barometer  which  shows  only  the  weiphl  of  the  niperincunibciit  column 
ofiir;  mrhervtts  the  nimnometer  bluiwa  the  density,  which  depends  on  the 
oinbiued  effect  of  weight  u\d  the  action  of  heat.  Ii  is  sometimes  called 
maoKope.  Among  the  various  contrivances  of  tliis  kind  may  be  men- 
tt»fd  that  of  the  Hon.  Rohert  Boyle,  which  ho  calls  a  sUitical  barometer; 
vkieb  couskts  of  a  bubble  of  tliin  glass  about  the  size  of  an  orange,  which 
iiuterpoised  in  an  accurate  pair  of  scales,  ri^^es  and  sinks  with  the  alter* 
the  utmosphcre.  This  iiutrument,  however,  docs  nut  show  the  cause 
t'i  iiK  •i.ri'erence  of  density  in  the  atmosphere,  whetht-r  it  be  frum  a  change  of 
ihown  weight,  or  itK  temperature,  or  both.  The  mnnnraeter  constructed  hy 
Mr.  lUmxdeMf  and  used  by  Capt.  I'ltinpi.  in  liis  voyage  to  the  North  Pole,  was 
nwpoied  of  a  tube  of  small  bore  with  a  ball  at  the  end;  tlie  barometer  being 
tV,  s  iraaJl  quantity  of  quicksilver  wui  put  into  the  tube,  to  take  off  the  eom- 
hinickHon  between  the  external  air  and  i)mt  confined  in  the  ball,  and  the  part 
ff  the  tube  below  this  quicksilver.  A  scale  U  placed  on  the  side  of  the  tube, 
v^tch  marks  the  degrees  of  dilatation  arising  from  the  increase  of  heat  in  tliis 
itati  of  the  weight  of  the  air,  and  has  the  saino  grailuntion  as  that  of  Fahren- 
:  x'nnometer,  the  point  of  freezing  being  marked  'i'i'*.  In  this  atatc^ 
,  it  will  shew  the  degrees  of  heat  in  the  same  manner  as  a  thermo> 
t,tVT.  Rut  if  the  air  becomes  lighter,  the  bubble  inclosed  in  the  ball  bcinf^ 
Iks  compressed,  will  dibtc  itself,  and  lake  up  a  jtpnce  as  much  larger  as  the 
niDpressing  force  is  le«s;  therefore  the  changes  arii^ing  from  the  increase  of 
keitvill  be  prnportionably  larger,  and  the  instrument  will  show  the  dlHereiices 
■ft  thtf  density  of  the  air,  ariHing  from  the  changes  in  its  weight  and  heat 
Mr.  Rarnvden  foimd  that  u  heat  equal  to  tliat  of  boiling  water,  increased  the 
M^itude  of  the  air  from  what  it  was  at  the  freezing  point  by  ^  of  the 
"Mr.  Hence  it  follow.^,  that  tlie  ball  and  part  of  the  tube  below  the  begin- 
Bttsof  th?  scale,  is  of  a  magnitude  equal  to  almost  ilA  degrees  of  the  scale. 
If  t)ir  height  of  both  the  manometer  and  thermometer  be  giveOf  the  height  of 
t^borrimeter  may  be  determined  also. 

Maple.  From  the  juice  of  this  tree  obtained  by  tapping,  the  Amerieant 
fnfMre  a  snf^ar,  and  the  Highlanders,  it  is  said,  an  agreeable  wine. 

MAt{.ANT.\,  or  Indian  Arrow  Hoot.  From  this  root,  washed,  pounded,  and 
wrmi  in  water,  is  obtained  the  fashionable  starch  called  arrow-root,  much 
wd  for  infant  and  invalid  food. 

Marble,  a  fine  kind  of  lime-stone,  (a  carbonate  of  lime;)  it  is  found  in 
OTenitre  masses  in  most  porta  of  the  world.  It  occurs  in  beds  in  granite, 
(Dtis*.  ^ ,  rorely  in  secondary  rocks,  but  is  found  in  all  the  great  ranges  of 
pinititf  rocks  in  Europe.  Its  hard,  compact  texture,  semi-transparency  and 
^ttr.  when  polished,  has  made  it  a  great  favourite  in  architecture  and  notue 
^■UinfT-  The  finer  kinds,  especially  those  used  by  the  statuary  are  chiefly 
outlined  from  Italy ;  but  there  are  a  great  variety  of  beautiful  marbles  in  Great 
■ilMn  and  Ireland.  See  Jameson's  Mineralog\f^  Vol.  II.  For  an  improved 
tset^  of  sawing  marble  and  other  hard  stone,  see  Sawino.  An  artificial  mai> 
^ii  fteqnently  made  from  plaster  of  Pari!^,  quicklime,  salt,  ox-blood,  pieoei 
''lUa,  and  stonea  of  different  colours.  These  are  beaten  to  an  iinpalitable 
pwiir,  and  mixed  up  to  the  consistency  of  paste  with  beer  ur  milk.  When 
IfcwBghly  dried  in  the  form  which  is  intended  to  be  given  to  It,  it  is  rubbed 
*itk  luid  paper  and  polished  with  emery  and  oi).  Mr.  Wilson's  process  for 
Bftkint*  nrii^r^ial  fftofie  chimney  pieces,  is  described  tinder  the  article  Stomk. 
f^Tuf  books.  See  BooKBiMDiNo. 
ACID.     See  Acid  Muriatic. 

MaKINER'S  COMPASS.     See  Compass, 

M.Utt.  An  earth,  of  which  there  arc  tlirce  principal  kinds,  the  calcareous, 
t^  irriUaceous,  and  the  fliliccona;  according  as  the  lime,  the  clay,  and  the 
^  aWmd  in  thrm.  • 

MARLtNE-SPIKE.  An  iron  tool,  tapering  to  a  point,  used  to  separate  the 
"ttMkdi  of  a  rope,  in  order  to  introduce  those  of  anotlier,  when  they  are  to  b« 
tpM,  or  jooned  eTenly,  without  knocting. 


MAST.  ^^^H 

MARQUETRY.  A  kind  of  inlaid  wgrk,  composed  oT  a  taitefU  vaHetf 
ol'  tine  wimkIs,  of  il)0«>rent  shades  nnd  colours,  clued  or  fastened,  in  tliin  tlirc* 
ou  a  solid  ground;  ih?  work  is  not  unfroquenUy  rnriched  with  silver,  tfms«| 
toTtoiscslicI],  ivury,  and  other  bcauliful  subBiauces  ;  and  the  pieces,  duly 
pr(.>pftred  beforehand,  are  successively  laid  togetlier  according  to  &  dcbign  oc 
drawing. 

MASONRY.  Tile  art  of  hewing  and  preparing  stone*  of  their  due  prupor- 
lionw  and  figure,  and  of  joining  them  together,  in  building  hou8e!^  anu  other 
works.  I 

MASSICOT.     The  yellow  oxide  of  lead.     See  Lead,  and  Paintino.  J 

MAST.  A  long  round  piece  of  timber,  raised  perpendicularly  on  the  keer 
of  a  ship,  upon  which  are  attached  the  yards,  the  sails,  and  the  rigging.  A 
mast,  according  to  its  length,  is  cither  fonned  of  one  single  piece,  which  is  called 
B  pole  mast,  or  compo'icd  of  several  pieces  joined  together,  each  of  which  retains 
the  name  of  mast  separately.  A  luwer  ituut  being  the  loweit,  ia  accordingly  iu 
called;  the  foot  of  it  rests  on  a  block  of  timber  called  the  step,  which  is  tix^I 
on  the  keelson.  A  top  matt  is  raised  at  the  head  or  top  uf  the  lower  matt, 
through  a  cap,  and  supported  by  trestle  trees,  (Sec  the  article  Fio.)  I'he 
top-tjallant  mattt  is  a  smaller  mas-t  than  the  preceding,  and  is  secured  tii 
its  head  in  the  same  manner.  'J'he  lop-gaJ/ant  royal  ma*l  is  a  yet  smaller 
mast  sometimes  raided  above  the  last  mentioned ;  hut  in  some  shipi  it  dctuur* 
a  continuation  of  the  top-gallant  mast,  above  the  rigging:  it  is  then  called 
t^poU  lop-gallont,  to  distinguish  it  from  a  stvmp  to|>-galIant  mast,  which  lemii- 
naiea  just  above  Uie  rigging.  The  main-mont  is  the  lai^est  mast  in  a  ship,  and 
stands  nearly  in  the  middle,  between  the  stem  and  the  stem.  The/ore>*ia«f  ii 
Oiat  which  stands  near  the  stem,  nnd  is  next  in  size  to  the  maiu-mast.  The 
mixen-ma»i  is  the  smallest  mast,  and  stands  about  half  way  between  tlie  main 
mast  and  the  stem.  Made-matt  is  a  term  applied  to  a  mast  composed  of  several 
pieces  of  timber  in  contrudisUnclJon  to  tliose  wade  of  a  single  stick.  Jiouffh~ 
ftuut,  denotes  a  spar  fit  for  making  a  most.  Besides  the  parts  already  meu- 
lioned,  in  the  construction  of  masla,  with  respect  to  their  length,  the  low 
masts  of  the  largest  ships  are  always  made  of  several  pieces  ot  timber  firmly 
united,  by  stout  iron  hoops.  As  these  are  generally  the  most  substantial  porta 
of  various  tiers,  a  mast  thus  formed  is  esteemed  strnnger  than  one  ctmsisting 
of  only  a  single  timber,  the  strength  of  which,  by  internal  defects,  may  l>e  con- 
siderably  impaired.  Attempts  were  made  some  years  ago  to  introduce  hollow 
roasts,  the  invention  ol  Mr.  George  Smart,  of  Westminster  Bridge;  and  they 
were,  we  believe,  partially  adopted  for  nuall  vessels ;  such  masts,  from  ihrir 
cylindrical  figure,  being  siningfr  than  solid  maata,  containing  a  similar  mosaor 
weight  of  materials.  i>ir  Robiirt  Sepptnga  hoi  likewise  distil iguiithod  himself 
amongtit  his  other  improvements  in  ship  building,  in  the  constniction  of  moats, 
for  which  he  took  out  a  patent;  the  specification  uf  which  informs  us  that,  for 
ships  of  ilie  line,  frigates,  and  large  merchantmen,  whose  masts  are  more  than 
33  inches  in  diameter,  they  ure  to  be  composed  of  twelve  prin.  '  '  ; '  i  in 
the  following  manner.     Jb'oiir  pieces  of  small  square  balk  timber  ited 

diagonally,  so  as  to  form  u  bulluw  stjuare  in  the  centre.  £xteiiu...j  •■->  .  :i  nf 
these  four  piecea  arc  to  be  tree-nailed  two  additioniil  pieces.  'J1ie  twcl v>  {  ( ,  ,a 
thus  united,  are  now  to  have  their  angular  edges  cut  away»  and  pltiix.l  ..w  ,, 
so  08  to  bring  the  whole  to  a  circular  figure,  when  an  irnn  noop  is  to  h-  |,:.u  ri 
round  them,  and  the  angular  spaces  filled  up  with  slips  of  wood.  In  ctniLLin .; 
tlie  pieces  of  timber  so  as  (o  furm  the  icquiied  length  of  mast,  bara  uf  irou  aro 
to  be  inserted  longitudinally  into  mortices  made  Jn  both  to  receive  them;  azi4 
the  several  pieces  are  to  crora  each  other  or  "  break-joint.'*  In  conrtnicting 
the  maita  for  smaller  vessels  than  before  mentioned,  only  eight  or  four  balk 
timbers  are  to  be  employed,  (according  to  their  dimensions,)  u*     '  i 

connected  longitudinally  and  transversely  in  m  itiniilar  inonner  I" 
liollow  masta  so  foimed,  are  not  only  nmch  stvongcr  than  when  '«;ii.>,  um  umy 
cflect  a  great  economy  in  the  cost,  in  the  tucility  of  making,  and  uf  trautpor 
tation. 

A  patent  for  "  Improvemejiu  in  Maatiug  Vesieli,"  wnt  takcu  out  in  t 
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hf  Mr.  Hiomoi  Guppy,  of  Bristol;  from  the  enrolled  spcciflcalion  of  which,  wv 
cii"  -•  *'  -  Allowing  in/ormntion,  exhtbtliiig  the  principal  features  of  Ike  iuvcn- 
t).  id  of  a  single  |>oIe  fixed  in  ihe  keel,  in  nearly  n  vprticaJ  potition, 

ci,;—..-^ ^  »hAt  ia  called  a  mut,  the  patentee  employe;  two  pulea  or  spar*,  tlia 

be«U  of  which  are  fixed  oo  to  the  oppoiite  extremities  of  the  beam  of  a  veuet,  ' 
and  lilcewije  to  tlie  side*;  the  poles  arc  then  su  inclined  to  uiie  another,  as  to 
be  connected  at  their  upper  ends,  and  thu»  form  vrith  tlic  line  of  the  deck  an 
iaoacelei  triangle;  this  is  the  outline  of  the  construction  as  nppUed  to  iloopi,  or 
ordinal^  fore  and  aft  rigged  vefutels.  For  square  rigged  or  larger  vcwcls,  the 
{mica  are  not  joined  nt  their  upper  cxtremiiles,  hut  at  several  feet  below  it, 
where  thev  cross  one  another,  presenting  the  figure  of  an  open  pair  of  shears. 
In  all  eoseft,  however,  the  lower  ends  of  the  poles  are  fastened  in  tlie  situation 
aij  '      luanner  before-mentioned.     Thus  situated,  they  are  investtd  with 

I!.  !it  property  or  capability  of  being  lowered  forward  or  afk,  tv*  the 

oct:i3iiin  may  rcDuer  desirable,  by  the  emproyment  of  hinge  joints  at  their 
rxcrcmitiest  close  to  the  deck.  At  the  junction  of  the  poles  above,  suitable 
^rr-'^.,..,-r^.„<,f,^  n^,,  made  for  the  fixing  of  top  masts  therein,  which  are  provided 

V  '  that  purpose,  as  well  a»  for  the  nuuting  of  other  veMf/js ;  for  load- 
in^  .  .  tiding  TcsseU;  and  for  those  other  purposes  for  which  sheers  are 
usually  employed  on  board  of  ships.  The  principal  rigging  for  these  **  double 
pola  masta  '  are  the  fore  and  al^  stays,  the  ordinary  side  shrouds  being  compa* 
ratively  unimportant,  except  fur  the  purpose  of  going  aloH.  At  I^.  I  in 
the  oimexed  engraving  a  a  are  the  two  pules,  having  joints  at  6  6,  from  whence 
p'  ^t^ong  iron  band   which  clasps  the  opposite  ends  of  the  beam  e, 

V  ..leoOi  diverges  into  two  iron  sirnps,  tlmt  are  bolted  to  the  side  of 
tliC  vfiKJ  This  arrangement  is  explained  hy  Fiff.  i,  which  exhibits  a  perspec- 
tive tide  Tiew  of  the  iron  work  whicfi  connecu  the  poles  to  the  vessel,  with  a 
purtion  of  the  beam,  and  a  pole  r  c  is  the  bcjiin,  with  the  iron  band  boiled  to  it, 
and  khowing  the  straps  t/t/  tliat  arc  secured  to  (he  sides  of  the  vessel,  and  are 
tnmrd  up  flatways  towards  them.  The  pules  are  connected  together  at  e  by  a 
■toal  IftHi  band,  by  scarfing  and  cros.Hing  each  other,  as  shown  by  the  separata 
P^2  in   n^rsnrt-tive;  /  is  tlic  lop,  where  the  upper  ends  ot  the  poles  are 

;!-  ■>  one  another  by  straps  and  bolia  ;  ff  is  tlte  lower  end  of  the 

.  ^Eses  tluou;<h  a  hole  adapted   to  it  in  the  ton,  with   its  heel 

vpon  an  iron  projei-tiun,  which  is  of  one  piece  with  the  hand  e.     For 

id  fore  and  aft  iii,*;i*'d  vessels  generally,  the  poles  an  terminate  at  their 

fanctloii,  Aod  are  united  by  scarfmg,  previous  to  putting  on  the  strong  iron 
Dftod.    The  mode  of  scorfiDg  the  patentee  leaves  to  the  genius  of  (be  maft 
maker,  but  ;>'  '  time  points  out  uiie  mode  wliicb  he  most  approves  of, 

■ad  vbich,  ttinot  be  much  excelled.     This  mode  is  shown  in  the 

•koicti,  /-.g.  3      Connected  to  the  band  which  unites  the  poles 
e  fixed  lont^  iron  bnks  ii,  for  hooking  in,  or  nfizi/iff  the  shrouds  to. 
'A  few  yf*r»  A'T   '  ■  ■-.'-•    ^!  ^    uux  Shuldham,  R.N.  took  out  a  patent  for 
Mj  lb'  ition  of  which  exhibits  in  sixty-five  diigrama 

dflRgni,  p''>'<-  — .Hi  and  applications  of  the  principle  to  various 

dcMCJpCiavii  >  as  seu-guing  vessels.  As  our  space  will  only  admit 

at  •  brief  ou'.  \'.:-e  of  the  invention,  we  must  refer  the  render  who 

SMiJ  be  aoUeitoas  for  the  doiails,  to  the  inroUed  document  in  Chancery-lane, 
mni  ta  some  beautiful  models  illustrative  of  the  inventions  (construL-icd  by  the 
lalentsd  kavcntMr's  own   hands),  exhibited   at  the   National   Mus4-uni  of  the 
MyK"**^*^  Arts,  in  Leiceiter-tquare.  London.     The  mast  instead  of  beinj:,  as 
in  of^iBarT  renela,  e  fixture,  is  herein  made  to  revolve  upon  its  tixii,  or  turn 
borizflnKally  upon  tta  Keel,  rarrying  with  it  the  sniU,  yards,  and  other  ri^ginr 
aUaclis4  U)  it,   u\.'  i    instantly  changes  the  direction  of  the  resnel  s 

The  po'  1  to  perforin  these  evolutions  may  bo  the  wind  or 

labour,  or  ',       As  the  action  of  the  wind  will  naturally 

fopreJuea  il  n  both  cases,  whatever  manual  force  may  be 

to  aau»L   u..    ..|......L.,,,  must  be  very  little  indeed;   that  is  to  say, 

ACeording  to  nMflem  phraseology,  the  maximum  of  effect  is  produced  by  a 
■usuDdim  tif  Ulniiir.    It  will  be  evidcut  fioui  this  arranjcemeut  of  the  macbi- 
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nwy  of  a  jibip,  that  fewer  hands  will  he  rcqniml  to  wntk  It,  Ibot  t\ 
riggitig  niav  b«  miicli  fiimplificd  and  curtailed,  and  th^  vteut  aod 
reduced.     Tliese  improvfniciits  are  coni'idered  oppIicAble  lo  open 
boftts.  Olid  small  craft  in  ^ocral ;  to  vrjueU  etupioyed  in  inland 
coasting   vessels,    and  partjctilarly  those   narigating  intricate   chaatii 


Fif.l, 


Pigi 


ru-rrs.     But  Mr.  Shuliiliniu  does  ntit  consider  ihem  appHcabla  to 
wiu'  and  vetiofls  nf  Hnmll  lunnage,  thnl  CRrrV  lumber  m  iliciir  docks,  oi 
liio  room  reijuired  lor  tliu  revulviitg  b^Hes  u>  ibe  iitosts.  The  mosta  are 
wtppurted,  accurdiiig  to  tli*  toouagu  uf  tii«  vuimU:  in  drckitd  btfaUl*&^ 
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ISS 


W.Cid' 
■itfM.. 


ttmrU^  an  (ran  or  wnodcn  nirot  is  sniEeient;   in  Iai^ct  Yenwli  tnti-6rfctioo 
**  I  lo  the  rvvol^'iiiif  base,  which  work  betv«en  two  annular  pltUei^ 

L^unwholrs  and  deck. 

^1  V   -    ■ :   subiUnce  in  the   form  of  tears,  of  a  pole  yellow 

Cfilni  \  |>(>uTttiice  ;  huving  little  smell  and  a  bitter  laste.     it 

B*-. ^.  iit'P,  but  this  proceaa  is  accelerated  by  making  inci- 
ha  rk.  It  IB  oxttnsively  used  in  the  compositiun  of  variiishea. 
irt  I  il  oil  of  lurjfoiitind  dismlve  it  chiefly,  llie  rooiduc  parUiking  of 
tVuaiurrof  uaouttiliouc.  An  Aj^reeuble  oduur  is  given  out  by  inaitic  whcu 
twled;  ll  tu,  m  coiis^rqtience,  much  used  in  t'uniigations,  and  in  the  fabricutiuu 
of  Tia«eil<^ 

bIATI'KK  it  generally  understood  to  mean  that  solid,  inert,  diTtsihIe  sub- 

•U'l  !>le  to  the  senses,  of  which  all  bodies  in  the  universe  arc  formed. 

Dr  was  of  opinion  that  matter  i»  originally,  and  is  really,  vftriuus; 

Sir  i^i.ic  i^  r'-v  ion.  however,  considered  matter  as  homogenous  in  all  bodies,  azul 

Iht  ilifeff not  of  form  lu  be  owing  to  a  varied  arrangement  of  the  corpuscles  of 

oKf '-"■"   '-'-^111  substance.     That  matter  if  one  and  the  same  thing  in  all 

bi^-  '  all  the  varieties  we  observe  arises  iVoin  the  various  sliapci  it 

^<i  very  prf>biibte,  frum  a  general  observation  of  nature  in  the  gene- 

nui  notion  of  bodies.  Thus  water  rar^'Hcd  by  heat  becomes  vapour, 

> ;;'  -on  of  which  forms  clouds;  these  condensed,  descend  in  hail  or 

^"'  ,  ['.at  uf'  Uiis  collected  on  the  earth  constitutes  rivers;  another  part  com- 

'    '    V, ah  rartiia  or  metallic  matter,  forming;  minerals  and  crystaUiaed  salts; 

•    ■  J  r  r:)\>-r:  tlu'  root*  of  plants,  and  expands  itself  into  all  the  wonderful 

'    !'.  .iiiil  Mi>.L:iifiLi'nce  of  the  vegetable  crvation.  From  the  vegetable  matter 

^t    t1i.  T  ::'ii;>{iort  ond  means  of  reproduction;  and  however  those 

t.(i..  .,i>(j  nnimnl  productions  may  change,  the  same  indtvidtul 

'\cd,  but  retippcara  imder  other  cumbinations. 

^'  "TIC  in  whicli  mrtallic  ores  ore  i'ound  enveloped;  the  same 

^;.  -j.^.i.^w  ..*  .,(>c>fomiders  to  the  metallic  mould  in  which  the  letters  ara 

■It 

MtAD.     A  wine  nrenarwl  from  honey ;  a  quantity  of  good  honey,  with 
"»*  of  water  is  to  be  boiled,  scummed,  and  evaporated 

tU'i'  litit  will  floot  an  e^>;:  the  liquor  is  then  to  be  alramed 

ttd  found  into  a  barrel ;  this  barrel,  which  ought  to  be  nearly  full,  must  be 
np«d  to  a  beat  as  equable  as  potaiblc,  from  75"  to  90°  Fahr.,  keeping  the 
«Ag*bak  slightly  covered  but  not  closed.  The  spirituous  fermentation  will 
t^tod  continue  during  two  or  three  months,  according  lo  tlie  heat  Uiuing 
(kit  temottOtiotli,  the  barrel  is  to  be  occasionally  tilled  up.  with  more  of  the 
HfMrof  honey  (previously  saveil  for  that  purpose)  to  replace  tlmt  which  flows 
mte  froth  ^*^'''~n  ihe  I'crmentation  ceases  and  the  Itauor  has  become  vinous, 
t^  hfrvl  ■■  be  closed  aud  stored  lu  a  cool  cellar,     lu  twelve  months 

^ilfitftit  u 5- 

II£AL.    The  Sour  and  bran  of  com  in  the  mixed  state ;  they  proceed  firoin 
IM  BiiTt  iH^r^rc  ihi-v  are  Mcn.ira.tod  by  a  bolter  or  dressing  machine. 

^'  nned  at  pleasure,  and  considered  as  unity,  or 

w>e.  jiiantilies  being  determined,  their  relative  mag- 

BiluU,  btflii  u*  tii«  aut(tnu«i  iiiiiL,  and  to  each  other,  will  be  knoun.  The  quan- 
Utfammed  a^  tmiiy.  t^  cullLd  the  measuring  unit.  Tims,  to  measure  uoy 
line  of  an  inch,  a  foot,  a  yard,  &c.,  as  the  measutiug 
inch;  then  as  many  times  as  it  is  conliiined  m  the 
'  ^  uill  tliut  line  be  in  length.  If  the  proposed  Vma 
iM  .  whatever  pnrl  thnt  line  is  of  the  measuring 
ill  the  measure  of  that  line  be,  und  the  like  of 
iperhcrs,  n  s(pi:ir\j  whose  bides  oie  an  inch,  a 
'  unit;  nnd  as  ninny  times  as  this  is  contained 
«,  such  will  be  the  measure  of  that  siiperftcis, 
.<  .isure  a  soUil,  u  cube  whose  liueal  side  is  an 
ling  unit;  and  as  many  tinit's 
<  ,  *oUd,  »u  many  cubic  inches 
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feet,  yard,  &c.,  or  parts  of  one  of  them,  will  the  proposed  solid  he.  Tfl 
measure  for  lines  or  length  is  termed  iineat  or  long  measure :  tluic  for  surfa^f 
tuper^eial  meAsnro;  and  thftt  for  soUda  or  capacities  nibic  or  solid  measurcH 

In  1825  a  Bill  was  passed  through  Parliament  for  altxTing  wrtghbi  and  tx^M 
furvs  previously  in  use,  iJie  preamhle  of  which  states,  "  whercad  it  h  necefli^| 
for  the  security  of  commerce,  and  for  the  good  of  tlie  communilv.  that  wei^H 
and  measures  should  be  just  and  uniform:  and  whercaa  notwithstanding  it^| 
provided  by  the  Great  Charter,  that  there  iihall  be  but  one  measure  and  (^| 
weight  throughout  the  realm,  and  by  the  treaty  of  union  between  England  and 
Scotland,  thut  the  same  neiglits  and  meosurea  should  be  used  throughout  Great 
Britain,  as  were  then  estnblisbed  in  England;  yet  diliercnt  weights  and  meaauies, 
aome  larger,  and  some  lens,  are  still  in  use  in  various  places  throughout  the  United 
Kingdotn  of  Great  Britain  and  Ireland,  and  tAe  true  measure  of  die  present  i 
in  not  veriiy  knoun,  vhich  is  the  cautte  of  groat  confusion  and  of  raanifGSt  fr 
for  the  remedy  and  prevention  of  tliose  evils  for  the  future,  and  to  the  end 
certain  standards  of  weights  and  rueasures  should  be  established  throughout  lb* 
United  Kingdom  of  Great  Britain  and  Ireland,  the  new  standards  are  denomi- 
natcd  imperial^  and  the  rationale  of  the  system  by  which  they  have  been  deter* 
mined  is  thus  explained.  Take  a  pendulum  which  will  vibrate  seconds  in 
London,  on  a  lefel  of  the  sea,  in  a  vacuum:  divide  all  that  part  thereof  which 
lies  between  the  axis  of  suspension  and  the  centre  of  oscillation  into  39'1393 
equal  parts;  then  will  ten  thouiand  of  those  part*  be  an  imperial  inch;  12 
wnereof  make  a  foot,  and  36  whereof  make  a  yard. 

The  standard  yard  is  determined  to  be,  "  that  diatance  between  the  centre*  oC 
the  two  points  in  the  gold  studs  in  the  straight  brass  rod,  now  in  tlic  custody  ol 
the  clerk  of  the  House  of  Commons,  wherein  the  words  and  fig\ires  *  Stanaard 
Yard,  1760,'  are  engraved,  which  is  declared  to  be  the  genuine  standard  of  the 
measure  of  length  calle<i  a  yard  :"  and  as  the  expansibility  of  the  metal 
cause  some  variation  in  the  length  of  tlkc  rod  in  diH'ercnt  degrees  of  lem] 
ture,  the  act  determines  that  the  brass  rod  in  question  shall  be  of  tlie  tcm| 
lure  of  G2°  Fahr.     The  measure  is  to  be  denominated  the  "  Imperial  Si 

Yard/'  and  to  hv  the  only  ttandard  icliereby  ail  other  measures  of  iitieal  ej       , 

thaU  be  computed.  Thus  the  fool,  the  inch,  the  pole,  the  furlong,  and  the  mile, 
shall  bear  the  same  proportion  to  the  imperial  standard  yard  as  they  hav« 
Iiitherto  borne  to  the  yard  measure  in  general  use.  And  should  it  happen  thtl 
the  aforccuid  brass  rod  of  17G0  bo  lost,  defaced,  or  destroyed,  a  reference  to  th^ 
invariable  natural  standard  afforded  by  the  pendulum  before  mentioDed, 
enablti  it  to  be  restored  with  the  utmost  cxact7iesa. 

The  ttanthrd  gaUon  is  determined  by  the  act  to  be  such  measure  as  si 
contain  10  lbs.  avoirdupois  weight,  of  distilled  water,  weighed  in  air,  at 
temperature  of  62*.  of  lalir.,  the  barometer  being  at  30  incliea,  to  b«  used 
well  for  wine,  beer,  ale,  spiriu,  and  nil  sorts  of  liquids,  as  for  dry  goodi,  not 
meaBured  by  heaped  measure  ;    and  ilmt  all  other  rneiusures  ahull  be  fnl"''i  "• 
parts  or  multiples  of  the  said  imperial  standard  gallon,    the  quart  b>jt 
fourth  part  of  such  gallon,  and  the  pint  one~eighth  part  \   two  such  ^. 
making  a  peck,  eight  such  gallons  a  bushel,  and  eight  such  bushels  a  quarter  (U 
corn,  or  other  dry  goods  not  measured  by  heaped  meanire." 

Heaped  measure. — '^That  the  standard  measure  of  capacity  for  cool^,  Hme, 
culm,  fish,  potatoes,  or  fruit,  and  all  other  goods,  and  things  commonly  sold  by 
heaped  measure,  shall  be  tlie  aforesaid  bushel,  containing  80  lbs.  avoirdupoia 
of  water,  as  aforesaid,  the  same  being  made  round  with  a  plane  and  ci 
bottom,  and  being  19|  inches  from  outside  to  outside  of  such  standard 
as  aforesaid  :'*  and  goods  thu<t  sold  by  heaped  measure  slmll  h«*  lieapvd,^ 
form  of  A  cone,  ^uch  cone  to  be  of  the  height  of  at  least  kix  inches,  the 
of  the  buihcl  to  be  the  extremity  of  the  base  of  such  cone;"  three  soob 
■hall  be  a  sack,  and  twelve  such  sucks  slialt  he  a  chaldron. 

Stricken  meantre. — The  last-mentioned  goods  may  be  sold  eitlirr  by  the  he4 
measure  or  by  the  ^t^ndard  weight  (see  the  article  Wr.ioHT) ;    hut  for  ail 
kind  of  goods  not  usually  sold  by  heaped  measure,  whicl  '  \nx  sgr^ 

bv  nitiasure,  the  same  standard  measure  ahall  be  used,  bu  ...  i  nutWi 
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kd  tsklcn  iHih  «  round  rtick  or  roller,  str*ight,  and  of  the  Mine  diameter  from 

Till  bUovjog  Uibli*f,  wliicfa  are  in  Bccordance  with  the  new  stuidanl,  i>  will 

Wiwper  In  lasen  in  (Ju'b  place: — 

Mtttwet  cf  Length. 

12    inchei  are  e<)ual  to  1  foot 
1  yard. 
1  rod  or  pole. 
1  furlong. 
1  mile. 

1  degree  of  a  great  circle  of  tlio 
earth. 


3    feet 

i\  yards 
40    poles 

8    furlonpa 
6&f^  mileN 


d&  racti  u  the  smallctt  lineal  ineoBurc  to  which  a  name  is  given,  but  mechanics 
ffUrridt  it  generally  into  eighths  and  sixteenths;  measures  or  "rules"  nre 
bfvrv  eonoCrueied  by  the  rule-makers  vith  every  possible  variety  of  subdt- 
or  scales  «f  the  parts  of  an  inch  that  con  be  required  by  artificets,  engi 


iMi%  md  Mientilic  ^cr&ona. 
TU  Allowing  particular  n 


meoBures  of  length  arc  in  general  uae :— 


Insil 

= 

3i  inches 

I  quarter 

=5 

4  nails 

lyvd 

c= 

4  quarters 

leU 

s= 

5  quarters 

Iband 

•=s 

4  Inches ,  . 

Ifcilhom 

= 

6  feet   ,., 

lUnk 

■=s 

7i5  inches 

Idttin 

■■ 

100  links 

} 


used  for  measuring  cloth,    t 


used  for  measuring  the  height  of  horses. 
.  used  in  measuring  depths, 
/"used    in   measuring   land,    to  facilitate 
computation  of  the  contents,  10  square 
chains  |>eing  equal  lu  an  acre. 


\ 

Meanirei  of  Surface* 

I4i  iquare  inches  are  equal  to  1  square  foot 
9  square  feet  ^  I  square  yard. 

30|  square  yards  ~  1  perch  or  rod. 

40  perches  =i  1  rood. 

4  roods  or  160  perches  c=  1  acre. 

C40  acres  e=z  1  square  mile. 

McoMwret  of  Soitditjf, 

1758  cubic  inches  =^  1  cubic  foot. 

27  cubic  feet  =  I  cubic  yard. 

Imperial  Afauuret  of  Capacity, 

i  gills  =  1  pint  =■  34|  cubic  inches  nearly. 

2  pinU  =  1  quart  =  6!>i                 „ 

4  quarts  =^  1  gallon  =  277^  „ 
2  gollcma  =s  1  peck  =  654^  „ 
Snllons  ^  I  bushel  =  22t8j             „ 

8  bushels   e=   1  quarter  «s  10^  cubic  feet  nearly. 

5  quarters  ==   1  load        =s  Sli  » 

TTiataurea  ore  used  for  all  liquid%  and  for  all  dry  goods,  except 
:t,  potatoes,  fruit,  and  oilier  gouds  commonly  sold  by  heap*d 

2  gallftns    =  I  peck        =  704  cubic  inches  nearly, 

fl  pJIons    =    1  bushel     =  2B15|  „ 

a  Imsbeis  e=  1  sack        s  4^  cubic  feet  nearly. 


•«.«. 
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MECHANIC  POWERS. 


A  kiiowl«dge  of  tho  comparative  value  otKngliih  and  French 
being  indispensable  to  every  scientific  reader,  we  add  the  following  calcolation 
of  them  by  Dr.  Dimcani  Jan. : — 

1.  French  Meaturtt  if  Length,  the  metre  behig  at  329,  and  the  foot  at  62*. 


Millimetre 

=              .03937  English  inches 

Centimetre 

=              .39371 

Decimetre 

=            3.93710 

Metre 

==          39.37100 

Decametre 

===         393.71000            „ 

Hecatometre 

==1=       3937.10000            „ 

Kilometre 

=     39371.00000 

Myriometre 

=  393710.00000             „ 

2.  fi^tAMeatmrteofCajmeiig. 

Miimitre 

«              .06103  Engtiah  eubio  i 

Centilitre 

n              .61028                  „ 

DedUtre 

=            6.10280                   „ 

Litre 

1=:          61.02800                   ,, 

Decalitre 

=.         610.28000                   „ 

Hecatolitre 

=       6102.80000 

KUoUtre 

B     61028.00000 

Myriolitre 

=  610280.00000                    „ 

For  the  comparative  vatu«  of  English  and  French  measures  of  weight,  see 
Weiobt. 

MECHANICS  is  a  science  which  treats  generally  of  the  action  of  forces 
on  yoUd  bodies,  and  the  construction  and  use  of  machinery.  When  forces 
acting  upon  a  body  in  different  directions  produce  equilibrhim,  it  is  Investigated 
under  the  head  of  Statics  ;  but  when  the  acting  forces  are  so  applied  aa  to 
produce  motion,  it  constitutes  a  case  in  Dtnauicb,  which  see. 

MECHANIC  POWERS  are  those  simple  machines  or  elements  that  enter 
into  the  conitruction  of  the  various  parts  of  machinery :  they  are  usually  con- 
sidered to  be  six  in  number ;  viz.  the  lever,  the  wheel  and  axle,  the  pulley,  the 
inclined  plane,  the  wedge,  and  the  screw.  It  may  be  easily  shewn,  however, 
that  these  are  capable  of  being  reduced  to  greater  simplicity.  Thus  the  wheel 
and  axle  is  only  a  succession  of  levers,  and  the  wedge  and  screw  are  merely 
modifications  of  the  inclined  plane ;  hence  all  the  varieties  of  machinery  are 
reduced  to  these  three  simple  elemento : 

1.  The  lever. 

2.  The  pulley. 

3.  The  inclined  plane. 

In  treating  of  the  use  of  simple  machines,  it  Is 
usual  to  consider  all  bars  as  perfectly  inflexible, 
cords  as  perfectly  flexible,  and  surfaces  to  move  on 
each  other  without  friction,  and  afterwards  to  make 
allowances  for  these  disturbing  forces  to  the  weight 
raised,  as  1  to  2.  In  the  diagram,  a  e  b  u  the 
movable  pulley  supporting  the  weight  at  e ; 
caehp  18  a  cord  passing  under  the  movable 
pulley,  and  over  the  fixed  pulley  at  d.  Now,  as 
the  whole  weight  is  supported  by  the  two  portions 
of  the  cord  c  a  and  d  &,  each  of  them  sustains  one 
half,  and  as  the  passage  of  the  cord  over  the  fixed 
pulley  makes  no  difi^nce  in  the  proportion,  it  is 
dear  that  the  power  p  is  equal  to  half  the 
weight. 
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MECHANIC  POWERS. 

tbe  cor<U  «re  not  porjUlct,  m  In  the  fttmexed 
*'  '  'by  tljc  corda  with  the  per- 

il.    Tfiua  tlie  force  acting 
^^^^^..  ,  K  ,..«.-i  be  resolved  into  twu  others. 
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on*  puHihif  in  t\\c  direction  e  p,  and  llic  other  in  fe. 
Kow  tlie  force  in  ^  c  docs  not  all  act  in  supporting 
tbt  wfight,  vhich  is  wholly  vustained  by  that  in/e.' 
lifBrt  tne  power  is  to  the  weight  as  c/  is  to  twice 
tf;  &nd  «i  cf  a  grtater  than  ef,  the  power  must 
w  iT'^ler  than  one-hiilf  the  weight,  ond,  conse- 
ihere  ia  a  lusa  of  power  by  llic  oMiqtiily  of 
[}.     Sometimes  tho  lower  or  movublt;  pnile^' 

i.iing  sercral  small  wheels  or  sheaves,  in  which  CB$t 
It:  -    bliK-k  nnd  fall.     The  jiowcr  with  ei.ch  a  puUcy  i« 

•'  •  '  the  number  of  cords  by  which  the  lower  block 

^''  '  b"  suspended  by  six  TDpci.  of  courjc  each  will 

»^  .   uud  tliL'  power  will  bt;  to  the  weight  as  I  to  d. 

It'  kind,   therefore,    the   power   is  to  the  weight 

'  Purling  ihe  lower  blockj  or  as  1   to  twice  the 

i"*nicnt  is  seen  m  the  following  diagram  (>iy.  1), 
of  WLiU:  *  pull«;)i  .  it  ci'itktbU  of  a  number  of  concentric  grooves,  formed  in  a 
mUA  nui  of  brais,  &'c.,  the  diaiuet«n  of  the  grooves  being  regulated  by  the 
qusntii^  Hf  cord  iliat  has  to  pus  over  each.  As  these  all  move  on  a  single 
ta$t  coosidrrahie  reduction  of  friction  is  obtained ;   but  the  great  diihculties 
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ih^  eonitnictiort  of  thi»  apparatus  seem  Insuperable  obstacles  to  its 
in  calculated  as  in  the  laAt  example.     In 
JlflV  '   mentioned,    a  single  cord   in  employed 

n^  ruuna  au  luv  [ttiifN^  ;    vr.n  if  iitlenlion  be  given  to  the  spaceii  pasted 
St*  tbe  ptft  atts^-!u-<l  to'ilie  ^wwer  and  that  affixed  to  the  weight,  it  will  b« 
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teen  that  the  same  law  obtains  ad  in  the  other  mechanic  powers,-— 4lie  tpsce 
passed  over  by  the  power  exceeding  that  passed  over  by  the  height,  ai  much 
as  ^e  weight  exceeds  thepower. 

In  this  arrangement  di£ffirent  cords  are  employed  (as  in  F^,  2  in  the  preceding 
page),  one  to  each  pulley ;  there  being  three  movable  pulleys,  the  power  is  to 
the  weight  aa  1  to  8  :  thus  suppose  the  power  to  be  1  lb.,  the  cords  a  b  and  c/ 
will  each  support  1  lb.;  hence  the  cords  supporting  the  pulley  ef  will  each 
sustain  2  lbs.,  and  the  cords  supporting  h  i  wul  each  bear  4  lbs.  Or,  suppose 
the  weight  to  be  sustained  by  tne  cord  kihy  each  will  support  one-half;  the 
cord  gf«  will  support  one-fourth^  and  clb  will  sustam  one-eighth.  In 
movable  pulleys,  then,  with  separate  cords  to  each  pulley,  the  power  is  to  the 
weight  as  the  number  2  raised  to  a  power  equivalent  to  the  number  of  pulleys 
em^oyed.  If  the  number  of  pulleys  had  been  four,  the  power  gained  woiud 
have  been  2X2X2X2=^  16. 

Another  combination,  somewhat  similar,  is  seen  in  the  next  figure  {Fig,  V), 
in  which  the  several  cords  are  attached  to  the  weight;  this  makes  a  little  differ- 
enoe  in  the  amoimt  of  power  gained.  A  power  p  of  1  lb.  will  sustun  a  part  of 
the  weight  equal  to  1  lb.  This  power  of  2  lbs.  acting  at  d^  will  support  an  equal 
portion  of  the  weight,  which,  again  acting  with  double  force  at  y,  will  sustain 
4  lbs- ;  hence  the  quantity  supported  isl-f2  +  4==7  times  the  power. 


FigA. 


Fig.  2, 


Another  somewhat  different  arrangement  is  shown  In  Fig.  2,  in  which  the 
one  cord  passes  over  a  fixed,  and  the  other,  over  one  of  the  movable  pulleys. 
A  power  of  1  lb.  at  p  would  support  a  weight  of  2  lbs.  at  w,  and  an  equal 
advantage  is  gained  by  the  attachment  of  the  cord  passing  over  the  fixed 
pulley  a  ;  the  power  is  therefore  one-fourth  of  the  weight.  OUier  combinations 
sometimes  occur,  the  nature  of  which  will,  it  is  presumed,  be  understood  by 
reference  to  those  above  explained. 

MEPHITIC  is  a  term  often  applied  to  carbonic  acid. 

MERCURY  is  a  metal  distinguished  from  all  others  by  its  extreme  fusiUUty, 
which  is  such  that  it  does  not  take  the  solid  state  until  it  is  cooled  to  the  39* 
below  0  in  Fahrenheit's  thermometer,  and  is  therefore  always  fluid  in  the  tem- 
perate climates  of  the  earth.  From  this  circumstance,  and  its  resemblance  to 
silver  in  colour  and  metallic  splendour,  it  has  been  usually  denominated  jirieih 
dioer.  The  term  meretvy,  although  almost  imiversally  employed  by  chemkal 
■nthon,  ia  strongly  otjected  to  by  Mr.  Gray,  the  author  of  The  OptrtOkt 


bo  complftins  that  "medical  nuthort  and  cliemisU  of  the  medical 

fvofesslons,  8t31  coutinue  lo  calJ  this  metal  (which  he  denominates  guici)  met' 

emy,  thnX  name  huviiig  been  formerly  used  by  the  priest-physiciana  and  pncst- 

tbemists.   (u  myftlify  and  hoax  tlicir  patieuu  and  the  public     It  were  to  be 

wish^  that  now  chemistry  and  medicine  are  almost  exclusively  in  the  hands  of 

the  laity,  they  would  abstain  from  this  ridiculous  mummery/'  The  same  autlior 

sW>  iofunns  lu  ihut  there  are  twu  kinds  of  quicksilver  in  the  market, — Spanish 

«Dd  Austrian,  both  of  which  are  very  pure ;  and  tliat  "  (he  source  of  the  impure 

(jtuckulrer  in  the  apothecaries'  xhopa,  is  the  purchase  of  tlie  guick  from  the  sil- 

Tcring  tables  of  bankrupt  or  deceased  looting-glass  makers,  which  is  of  course 

impregnated   with  tin,  and  sometimes  lead  aitd  faisuiulh ;  tliis  quicksilver  is 

cheaper  than  the  pure,  aud  is  tliought  by  them  good  enough  for  making  blue 

piU  and  blue  ointment."     Mr.  Gray  does  not,  however,  censure  this  p«micious 

pcwtic«  of  the  laity,  notwithstanding  he  ia  so  indignant  at  the  presumed  alter- 

ktion  of  a  mere  term  of  doubtful  propriety  by  our  learned  forefathers.     The 

•pwific  gravity  of  mercury  is  at  212*  Fahr.  13.375  ;  at  160%  13.580,  and  at  40« 

below  s«ro  it  incivases  to  15  032,  when  it  is  a  malleable  solid  body.     It  la  vola- 

dct  and  ruCA  in  small  portions  at  tlie  common  temperatures  of  the  atmosphere, 

tt  t»  evinced  by  several  experiments,  more  especially  in  a  vacimm,  such  as 

obtains  ill  die  upper  part  of  a  barometer  tube.     At  the  temperature  of  050**  it 

bulls  rapidly,  and  rises  copiously  in  fumes :  it  lias  been  attempted  to  employ  tlie 

aechaaical  force  which  it  then  exerts  as  a  motive  power  similar  to  that  of  the 

Itmm  engine ;  but  the  loss  of  the  metal,  by  the  extreme  subtlety  of  tlie  vapour 

psaoiig  Bppareiiily  impervious  joints,  occasioned,  we  are  informed,  its  abandon* 

meaU    Mercunr  is  sumelimes  fuunU  native,  but  gekiemlly  combined  with  sul- 

fhur,  when  it  is  denominated  cinnabar;  it  is  separated  from  the  sulphur  by 

AdSacion  with  quicklime  or  iron  filings.     Owing  to  the  property  which  mer- 

any  possesses  of  dissolving  completely  some  of  the  baser  metals,  it  is  extremely 

Blue  to  adulteration  ;  and  the  union  of  the  metals  is  so  strong',  that  they  eveu 

nrvith  the  quicksilver  when  distilled.     The  impurity  of  merciu*y  is  generally 

ilfintod  by  iu  dull  a.^ct ;  by  its  tarnishing  and  bccominp  covered  wiili  a  coat 

of  Qsde  on  long  exposure  to  the  air ;  by  its  adhesion  to  toe  surface  of  glass; 

xnd  when  shaken  with  water  in  a  bottle,  by  the  speedy  formation  of  ahlack 

t^vder.     Lead   and  tin  are  frequent  impurities,  and   the   mercury  becomes 

eipsfale  of  taking  up  more  of  these  if  zinc  or  bismuth  be  previously  added.  In 

order  to  discover  lend,  the  mcrcin-y  may  be  agitated  with  a  little  wmtcr,  in  order 

toox*dixe  that  metal ;  pour  off  the  water  and  digest  the  mercury  with  a  little 

icctie  acid :  this  will  dissolve  the  oxide  of  lead,  which  will  be  indicated  by  a 

blackish  precipitate  with  sulphuretted  water;  or  to  this  acetic  solution,  add  a 

ittle  aulpbate  of  soda,  which   will  precipitate  a  siUphate  of  lead,  containing, 

*liea  dnr,  72  per  cent  of  metal.     If  only  a  very  minute  quantity  of  lead  be 

frtamtin  a  targe  quantity  of  mercur)*,  tt  may  be  detected  by  solution  in  nitric 

add,  and  the  addition  of  sulphuretled  water.     A  dark  brown  precipitate  will 

eaiuc,  and  will  aubsidej  if  allowed  to  stand  a  few  days;  one  part  of  lead  may 

tLns  be  separated  from  15,2G3  parts  of  mercuiy.     Bismutn  is  detected  by 

po<uring^  a  nitric  solution,  prepared  without  heat,  into  diitilh-d  wali-r;  a  whito 

precijnute  will  appear  if  this   motal  be  present.     Tin  is  manit'ested  in  like 

amtncr  by  a   weak  solution  of  uitro-niunate  of  gold,  whiclt  throws  down  a 

|f>|b  acumeot;  and  sine,  by  exposing  the  metal  to  heat.     When  the  metallic 

eootain  a  sulficient  quantity  of  mercury  to  render  them  soft  at  a  mean 

they  are  called  amul<^ams.  Although  it  is  obvious,  from  the  known 

specific  gravity  of  iron,  lead,  and  silver,  that  pieces  of  tliesc  mtrtals  will 

mercur)*,  like  wood  in  water,  it  nevertheless  forms  a  very  interesting 

non.   \f  crcury  is  readily  soluble  in  acids,  as  may  easily  bo  ascertained ; 

lis  very  extensive  use  in  medicine,  there  are  very  numerous  prepara- 

of  it.  by  which  it  maybe  exhibited  in  powders,  pills,  or  drops.     Ihe  most 

is  cafumel,   wluch  is  a  preparation  of  mercury  and  muriatic  acid,  or 

ne,  and  is  bcnce  called,  according  to  the  modem  nomenclature,  proto- 

of  mrrcuf}'.     The  dcutochloride,  or  corrosive  sublimate,  is  another 

oti  of  mercury  and  chlorine,  and  forms  one  of  the  most  powerful  and 
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lueful,  but  dangerous  mcdidnes,  man  has  ever  di^ovcrcd.  Mercury- wiu 
unite  with  Bulpliur.     Melt  Fomu  sulphur  in  n  crucible  uii  the  fire,  then 
little  oiercur}',  and  fttir  the  whole  wtll  together,  oiid  a  sulphurct  of  merci 
cinnabur,  will  be  fornied.     That  beautiful  SLVirU't  pigin^nt  culled  vermiUC 


the  leparnt^  article)  b  eIbo  prepared  from  mercury  and  tulphur,  and  U 
by  chemists  the  red  sulphuretted  oxide  of  mercury.  The  properly  of  mi 
dissolving  a  cerloiu  purtiun  of  gold  and  silver,  euftbled  «ichytnt»ts  lo  I 


tipon  muiikiiid,  and  maku  it  appear  an  if  they  had  lucccedej,  iu  u  Amnll  i 
ID  discovering  the  leciet  of  turning  metals  into  gold  and  silver.  In  their 
tions  they  employed  mercury  in  uiliich  &niall  purlionti  of  these  metid*  ha 
diuolved ;  and  as  the  mercur)'  wns  evoporatcd  bv  grcut  ItL'iit,  aiid  left  ih 
and  silver  behind,  the  hye-standeri  were  made  to  believe  itiAt  tl)e»c  n>«ti 
actually  been  produced  in  operation  by  the  Bkitl  of  the  expenmctilrtliHt  Lo 
gtaases  and  nurrors  are  covered  on  the  back  with  an  anial|;ain  ul  tin,  ul 
gUaaea  are  afterwards  loaded  with  weights,  to  pre^suut  gradually  the  supei 
mercury,  whicli  thus  exudes  from  the  amalgam.  Amongxt  tht-*  iiumrrol 
of  this  valuable  metal,  the  application  of  it  m  the  consiiuctiun  uf  baro 
and  thcrniumcters  is  not  the  least  important.      i)ee  those  inxeniiuna. 

METALLUUGY,  in  a  gcnerul   aeime,  eoniprehends  the   art  of  iti 
metals  from  the  state  of  ore  to  llie  utensil ;  and  in  thia  sense,  iiu.M))Dg, 
in|;,  reBning,  smithery,  &c.,  are  branches  of  melnlturgy.     In  a  more  I 
sense,  however,  it  iucludes  uiity  tlie  separatiun  ul  uieiuli  fiuiii  their   d\ 
other  combinations.     Few  metals  arc  lound  in  a  pure  state ;  gold,  silver 
copper  arc  somclimea  exccptionn;    the  other  nietfllit  nrc  gcnei. ''     *    ^^  1 
state  of  ores,  in  which  they  arc  mixed  and  blended  with  uiher 
not  to  ha^c  the  ductility,  lustre,  or  other  qualities  of  niirtaU.     .  ^...^  .....^ 
ore  is  only  a  pure  oxide,  and  lefjuirts  hut  the  abstraction   of  the  uxyg^ 
fusu)u  with  inBammsblc  aubstAncca.     The  ores  of  metals  are  always  aep 
fyom  the  rocks  on  each  side  by  u  quantity  of  spar,  quiuis,  or  eometimM 
clav  or  eartli,  called  the  matrix  or  rider.     The  first  operation  in  ntctoUl 
to  separaUi  ihe  ore  from  the  matrix;  but  when  the  ore  a  found  in  targe  n 
most  of  It  can  be  obtained  by  the  miner's  implements  free  from  Utr   mi 
and  those  portions  that  adhere  aw.  knocked  off  by  hammers.     Iu  ether 
when  the  ore  is  intimutuly  mixed  whli  the  matrix,  it  bccomeB  necesaary  14 
to   difierent   processes,    such   as   tooiiting,   jioimdiiij^,   and   wokhiug ;  tli9 
operation  effecting  the  sepoiatton  by  (he  difference  of  spccihc   gravity 
mixed  matters;  the  earthy  parts  being  floated  away,  leaving  the  metallic  | 
behind.     See  the  fulluuiitg  article. 

METALS.  Anumcrunsda?isof  undecomj)ouudodbodic«,  uluch  arcdistia 
able  by  their  lustre,  ductiUl) ,  malleability,  teuacity,  opacitVi  &c  They  are  I 
by  heat,  and  in  fusion  retain  their  lustre  and  opacity ;  and  ihey  arc  all,  eice| 
nium,  excellent  conductor*,  both  of  electricity  and  caloric  When  tlu-y  are  c] 
to  the  action  of  oxygen,  chlorine,  or  iodiiu',  at  an  elevated  temperature 

Scnerally  take  fire,  and  combiiiiitg  with  one  or  other  of  these  three  eleuM 
isBoIvcuts,  iu  definite  proportions,  tire  converted  into  earthy  or  saline-l 
bodies,  devoid  of  metallic  lustre  and  ductUity,  called  oxides,  chlorides,  or  i 
Tliey  are  capable  of  combining  in  their  melted  state  witli  each  other,  ia 
every  proportion,  conbtitutiug  tlio  important  order  of  uu'iallic  Alloys,  irol 
hriiliaiicy  and  opacity  coniomily,  they  reflect  the  greater  part  of  the  light 
foils  on  their  surface,  una  hence  form  excellent  mirrofft.  "P-  T^f;, 
the  metals  to  the  vuriuus  object*  of  chemistry,"   Dr.  Vte  o\  4 

complex  and  diversiiied  us  lo  render  their  classilicaiion  a  uvl  .i 

culty.     J  have  uot  seen  any  arrangement  to  wltich  ini,  ti 

not  be  ofiered  ;  nor  do  I  hope  to  present  one  which  shut!  <  4 

ciMn.  The  main  purpoaes  of  a  methudical  distribution  air  lu  iuuLiujI 
acquirement,  ictcntion,  and  apphcation  of  kuowledge.  Wilfi  regard  to  j 
iit  general,  I  couceiru  these  purpofies  may  be  to  a  conalderubla  rxicnt  M.a 
by  hegiimmg  with  those  which  are  most  eminently  endowed  witli  the  J 
ters  ol  the  genus,  which  most  distinctly  poMK'<s  ih'  '  :| 

tiieir  value  iu  cummon  life,  and  which  caused  the  i  i 
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MICUOSCOPKS. 


lo  give  to  Oic  first  metallurgists  a  place  in  mytliology.  Happy  bftd  t}ioir  M^^| 
been  always  coiiBncd  to  aucn  real  benefactors  !  By  arranging  metals  accordra^^l 
tlie  degree  in  which  they  poueis  the  obvious  qualities  oruiialternbility.  by  comincfl 
ftgcnls,  tenacity,  and  lustre,  wc  also  conciliate  their  most  important  chemtc^ 
relations,  namely,  those  tu  oxygen,  chlorine,  and  iodine;  since  tbetr  metalflH 
pre-eminence  is,  popularly  tpealcing,  inversely  as  their  afEniticn  for  theeo  jj 
solvents.  In  a  &trtct1y  scientific  view,  their  habitudes  with  oxygcD  shot^B 
perhaps  be  less  regarded  in  their  classification  than  with  chloi-inc,  for  tin 
element  lioa  the  most  energetic  attraction  for  the  metals.  But,  on  llic  othfl 
hand,  oxygen,  which  forms  one-flfih  of  the  atmospheric  volume,  and  cigbfl 
ninths  of  the  aqueous  mass,  operates  to  a  much  greater  extent  among  metal^J 
bodies,  and  inccsaaiitly  modifies  their  form,  both  in  nature  and  art.  Now  t^M 
order  wo  propone  t*)  follow  will  indicnto  very  nearly  their  relations  to  oxyg^^ 
As  wc  progressively  descend,  the  influence  of  that  beautiful  clement  progr^^ 
lively  increases.  Among  the  bodit^s  near  the  head,  its  powers  arc  subjugatfl^ 
by  the  metallic  constitution  ;  but  among  those  near  the  bottom,  it  exercises  all ' 
almost  despotic  sway,  which  VolLa's  mn^cal  pile,  directed  by  the  genius  of 
Davy,  can  only  suspend  for  a  season.  The  emancipated  metal  soon  reltpict 
under  the  dominion  of  oxygen."     This  table  is  given  at  page  143. 

The  first  12  metals  are  malleable,  and  so  are  the  30tb,  31st,  and  32d,  in  th< 
congealed  state.  The  first  Itl  yield  oxides,  which  are  neutral  salitiablc  boi^ 
Tlie  metals  17,  16,  19,  20,  21,  22,  and  23,  are  acidifiabic  by  combination  wi 
oxygen.  Of  the  oxides  of  tlio  re^t,  up  to  the  30th,  hut  Uttlc  is  known- 
remaining  metjds,  sodium,  lithium,  calcium,  burium,  slrouLium,  mAgnesmi 
yttrium,  glucinum,  aluminum,  thorinum,  zirconium,  nnd  sQicium,  form,  wi 
oxygen,  the  alkaline  and  earthy  bases. 

MICA.     A  mineral,  which  Professor  Jameson  divides  into  ten  species;  but 
the  term  is  generally  understood  to  imply  talc,  or  Muscovy  glass,  which  is  on^ 
of  the  species.     Most  of  the  mica  or  talc  of  commeixe  is  brought  from  Sibeti 
where  it  is  used  as  a  substitute  for  window^glass.  In  this  comitr\*  it  is  empLoyt 
for  similar  purposes  where  violent  agitation  or  great  beat  would  be  de^tnictii 
of  common  gloss.     It  is  also  used  for  enclosing  objects  for  microscopes, 
which  it  is  admirably  adapted ;  consisting,  aj  it  does,  of  an  unlimitt^d 
transparent  laminae  adliering  to  each  other,  which  easily  BC|>arate  iiUo  e: 
thin  flexible  phtea,  by  the  application  of  the  fine  edge  of  a  pen-knife. 

M1CR0^1£TKR.      An  mstrument  of  which   there  nrc  various  constni 
tions, '^usually  applied  to  telescopes  and  microscopes,  for  the  puqjose  of  mi^ 
suring  minute  bodies,  or  small  angles  formed  by  bodies  at  a  remote  distant 
by  wliich  their  real  magnitude  is  obtained.     To  the  modem  intrndnclion 
this  instrument  for  the  use  of  the  astronomer,  and  to  the  improvement  of  t] 
telescope,  may  be  attributed  our  present  accurate  and  extensive  acquaintance 
the  univeric  of  rootter;  while,  from  the  perfection  to  which  the  micro«copc 
been  brought,  an  equal  acquaintance  with  tlic  organization  of  minute  bodieii 
be  expected.    By  the  application  of  the  micrometer  to  the  latter  insuumcnt. 
power  of  tlie  naturalist  is  nmteriatly  extended ;  while  the  micrometer  is  of 
utmost  value  fur  trigonometrical  i^urveys,  and  in  nuliiary  and  naval  opci 

MICROSCOPE;  from  two  Greek  words,  signifying  «««//,  nnd  to  vi< 
optical  instrument  for  viewing  small  ohji^cty,  rendering  those  vtsiUc  wUl 
uut  be  distinguished  by  the  naked  eye,  and  magnlfymg  those  tlint  can. 
forms  of  microscopes  are  very  numerous,  butUiey  may  uU  be  inrlndiMl 
distinct  classes,  namely,  Minglr,  compoitnd-rffracting,   und  c 
microscopes.     A  aimnle,  or  single  microscope,  is  tliat  which  c  i 

lens  or  smgle  spherule.     Most  persons  may  have  observed,  tlm(  when  ilie 
tance  of  an  object  is  decreased,  we  are  enabled  to  define  iu  ports  more  14 
and  that  it  appean  larger ;  thni,  if  we  look  at  two  men,  the  *jUc  at  2f 
snd  the  f>l)icr  at  only  100  feet  from  us,  the  former  will  Ajineur  only 
heigiit  of  the  latter ;  or  the  angle  which  llio  hitter  forms  with  tlie  cy< 
ob<»erTei'  will  be  twice  that  of  the  former.      liunce  tlie  nearer  we  can 
object  to  llie  eye,  the  larger  it  will  appear,     it'  wc  have  to  examine 
minute  object,  and  in  order  to  render  its  parts  distingiiishnble,  if  w< 
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rtn  RMS'  to  the  ev««  (atippese  6n«  or  two  incli^ai,)  it  vrill  become  very  indistinct 
ni^nahuKd,  TfiU  effect  is  produced  by  the  great  divergency  of  the  rayi  of 
%^  from  t)>e  object,  and  the  power  of  the  cryttalline  lens  of  the  eye  not  being 
'  '  k>  eollect  the  rayi.  whereby  an  image  of  the  object  may  be  formed  on 
•t  the  pruper  distance  at  tlie  back  of  the  eye.  But  if  we  emjloy  a 
dcrotcope,  wnich  consists  of  a  convex  lens,  uiually  made  of  ^lass 
it  votud  hare  the  power  of  magnifying  or  increasing  the  angle,  if 
"of  any  other  transparent  substance,  but  in  a  different  degree,)  mounted  or 
Snd  in  bnu«,  and  place  it  between  the  object  and  the  eye,  the  foniier  boing^  in 
tl»  foem  of  Ihe  jtIim,  the  divcr;riop  rav*  from  t!ic  object  will  be  refracted  and 
rmdrrr'i  '  v  the  lent,  and  vre  shall  thns  obtain  a  near  and  distinct  view 

of  the  111  loantily  of  light  necessary  to  be  employed  in  using  a  micro- 

■copa  if  depenufini  ou  the  nattire  of  the  object  under  examinntion.  and  on  the 
wamuifpng  power  of  the  lenses  necessary  for  its  developement. 

^M    r.v"^—^    fii^urc   is    a   single 

aicfotC'  brats  stem ;  c  the 

aUoont^...    -.^         lensc;  at  d  there 

■  attoslicii  an  arm  r;  this  arm,  being 

fiihitt-d  at  <£,  is  capable  of  l)ing  flat, 

.-   oltered  to  any  convenient 

for   viewing  the   object,    as 

y  the  dotted  lines;    on  the 

m  r  is  a  sliding  tube/,  fixed 

:!-e  at  right  angles,  which 

!  creeps    h,    movable    in 

'!*_t:iinh  wiih  respect  to   the 

.tie  handle  i  is  screwed  to  the 

■^'^n   in  use.     This   is   the 

B:  lent   form   of    a   single 

o^ -- 


^  tompntrnd  refracting  AftcroKope 

ifis  Imtniment  consisting  of  two  or 

r  '  lenses,  by  one  of  which 

••  image  of  the  object  is 

ihen  by  means  of  the 

.  ed  as  an  eye-glass,  a 

1   of  the  en- 

J.     The  dis- 

■   lenses  of  a 

'  placed  from 

,..  e.xce.^d  the 

their  focal  lengths,  in  order 

inuf  e  may  be  furroed  by  the 

.>4js  m  the  exterior  focus  ol 

^Imc.     The  great  distinction 

single  and  contpoimd  micro- 

9  ia«   OmI  in  the  latter  we  only 

a  otJiglisfied  imitfft  of  the  object, 

■  the  former  wc  see  the  oljeci 

TttMta  this  it  mii!it  be  evident, 

nnlus  tlkc  image  formed  bv  tlie  ohject-glasa  be  ■  perfect  representation 

'ika  object    in  every  particular,  its  imiwrfectiona,  however  small,  will  be 

by  the  pyc-gjaiii,  in  the  snnio  ratio  as  it  uioguifies  the  image.     On 

tt  of  this  disadvanlage.  tlie  compound  microscope  had  been  cntiicly  laid 

by  the  most  distinguished  naturalists  and  philosophers  till  vory  lately. 

getwTiJ  :mi;..i.e»  It  is  nrefered,  on  nccomit  of  the  extent  of  field  obtained 

Jk,  »  I  greater  Inan  that  obtained  by  ordinary  ein^le  glats  lenses  of 

PC  vhese  purposes,  llierc  Is  usually  introduced  a  third,  or  field- 

t»  whicii  iM  extent  of  view  is  still  further  increased  by  the  rays  being  bent 

Ibla Icai,  $o  that,  a  greater  portion  of  tlicm  may  bo  refracted  by  the  eye- 
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Tlie  annexed 
intended  to  be 


figure  is  a  sectioa  of  a  curopound  mlcroacop*;  rittl 


umgi 


liiied. 


object 

which  is  placed  in  the  focus  of 

the  object-glass  o;  by  this  lens, 

an  enwrged  and  inverted  imago 

ia  formed  at  i  r,  in  the  fociu  of 

the  eve-glass  c ;  fU  a  fteld-gUss, 

by  wKich  the  extent  of  the  view 

is  increased  from  the  diverging 

dotted  lines  to  if,  by   the  rays  being  bent  by  this  lens*  so  that  a  grraUrr  pCTtioD 

of  tlieni  is  refracted  by  ibe  eye-glass  r. 

TU*  Solar  Microscope  consists  of  a  common  microscope,  connected  to 
reflt'ctor  and  condenser,  (lie  former  being  used  to  throw  tlte  snn's  Hgbt  on  i\ 
latter,  by  vhich  it  is  condensed  to  illuininale  the  object  placed  in  its  foci 
This  microscope  is  sonictiiiies  colled  the  Camera  Obscura  Nlicroscope,  but 
still  more  nearly  resembles  the  magic  lantern  in  iia  cft'ect.     The  exnibicioc 
affords  is  made  in  a  darkened  rooii^,  and  it  can  only  be  used  when  the 
shines.     This  instrument  usually  consists  of  one  plane  mirror  and  two  ler 
'Die  mirror  s  o  must  be  without  the  window  shutter  ti  u  ;  the  lens  a  b  fixed 
the  shutter ;  and  the  Ions  n  within  the  room.    The  lens  o  A  is  inclosed  in  a 
tube,  and  the  other  in  a  smaller  tube,  which  slides  in  the  farmer,  for  the  |»ur> 
pose  of  adiusting  it  to  the  proper  distance  from  the  object.    Tlie  mirror  can  be 
so  turned  by  adju&ting  screwii,  that  however  obtiqiiL'Iy  the  incident  ruys  F  F  faQ 
upon  it,  ihey  am  be  reflected  into  the  dark  rtxim  through  the  illuminating  lena 
a  6  in  the  shutter.     This  lens  collects  those  rays  into  a  focus  near  the  object, 
and,  passing  on  through  the  object  c^,  ihcy  ore  met  by  the  niagniiier  n ;  bei 


rays  cross,  and  proceed  divergently  to  a  vertical  white  screen  prepared  to  receii 

tliem  ;  on  which  screen,  the  image  or  shadow  t/r  of  the  object  wdl  ap[ 

The  magnifying  power  of  this  instrument  depends  on  the  disUince  of  the  whil 

screen,  and  in  general  bears  a  certain  proportion  to  the  distance  of  the  obj<  _ 

eg  from  the  magnifier  n ;  that  is,  if  the  screen  be  at  ten  times  that  distance 

from  the  Ions  n,  the  image  will  be  ten  times  as  long,  and  ten  times  as  broad 

the  object     About  ten  or  twelve  feet  is  the  best  diKtance;  T       '" 

the  image,  though  larger,  will  be  obscure  and  ill  defined.    The 

tude  of  objects  is  measured  hy  the  angle  tmder  which  they  are  n.Mi  w 

and  those  angles  are  reciprucullyas  the  distances  from  the  eye.     Ifelght 

be  as.<mined  as  the  nearest  limit  of  a  distinct  vision  to  the  nako-1  .w. 

interpoMng  a  lena,  we  cau  sec  with  equal  distinctness  at  a  neu: 

object  will  appear  to  be  as  much  larger  through  the  lens  than  t 

as  its  distance  from  the  eye  is  less  than  the  distance  of  unoBiistcd  visi 

the  fiical  distance  of  a  convex  lens  be  one  quurter  of  an  inch,  or  the     _ 

second  port  of  the  common  limit  of  vision,  or  eight  inches,  the  lineal  dim' 

sii'UN  of  nn  obiect  exanttned  wilh  it  will  be  magnified  thirty-two  timet,  anil  Si 

surroee  1021  Hmct,  or  the  square  of  32. 

The  s.nip1e»t  micrn*cnpe  which  can  be  employed  to  any  tisefUl  piirpoae, 
thnt  v\lii(h  in  made  wJlh  o  tlriiu  nf  waler.  «usp<'noed  in  a  very  small  hole  In 
tldn  slip  of  brasa,  or  any  wmiLr  material.     A  spherule  of  water,  howcrvr, 
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tbe  «uae  •(»  •»  on«  of  glass,  will  not  inagrniiy  so  much  us  the  latter,  becaufte, 
n  t*'  '  ■  -■*"  '"  --■'  — ..t,  it  U.«  a  loiigtr  fucuii.  A  drop  of  water  placed  on 
th-  of  brass  wire,  and  held  to  llie  eye  by  caudle-light, 

»»ii,  - — ..  ^j.|i,iratit«,  magnifv-jin  a  very  nurpriaiitg  numiier,  the  oni- 

aulculde  conuuned  in  it.  Tbeao  water  microscopes  h/ive  given  rise  lo  the  iise 
nfTorioua  other  fluidv  witli  several  varieties  of  cunstniction.  Dr.  Brewster, 
iutaid  of  watrr,  hoi  madv  use  ut"  very  pure  and  vutcid  turpentinet  taken  up  by 
tbc  point  of  a  piece  of  wood,  and  dropped  succeisively  upon  a  thin  and  well- 
Hie  Riirae  gentleman  has  nlso  ii^d  sulphuric  acid  and  castor- 
•li  yMj*^f'5H  n  refractive  power  contidcrably  ^Tenter  than  water. 
">  L-d  OS  the  object'glassea  of  compound  micro- 
rnake  excellent  microscopes,  but  the  fuel  of  the 
iti.ii  It  requires  considerable  attention  and  patience 


lOI  [, 


■-  -  1  '  ■•  the  females  of  the  doss  mammalia.  Although 
'i  vary  irt  dlirerent  animals,  its  general  proper- 
:  thi5  fluid  is  allowed  lo  tttand  for  some  time,  it 
.  and  i^  reiolved  into  its  component  parts:  a 
tjt  on  the  sttrOicp,  which  Is  cream,  wliilo  Ili« 
I  tiiinner  than  before,  and  is  of  a  pale  bluish  colour.  Wheti 
'line  dnyt  wlihouc  hpiug  dlslnrbed,  it  gradualty  becomes 
till  <a  U>t  ii  ac(|uiri'N  the  cim^isteiice  of  cheese  ;  so  that  one  method  of 
crc*m  cheese  is  merely  by  putting;  cream  into  a  linen  bug,  and  leaving 
till  it  becomes  solid.  When  cream  is  shaken,  it  is  resolved  into  its 
coR^ioncnt  [iart«.  The  process  by  which  this  isocoomptislied  is  called  churning, 
vmcsF  Iw'  '     '    result, — itiUfrr  and  buiUr-milk.     In  the  making  of  butter, 

man  (•  -v  Mtid  for  some  time,  during  which  nn  acid  is  generated.   It 

i***!-"  -  ■■    imI  agiiatod,  by  which  the  butter  is  gradually  aepa- 

iitcr-milk)  hua  a  sour  taste,  but  not  so  much  as  that 
ling      Butter  U  also  sometimes  made  front  cream 
.  but  the  process  is  much  more  tediuus,  owhig  to  the 
separation.     Ou(ter  is  merely  nn  animal  oil,  solid  at 
^1,  but  lichi  in  Holution.  in  milk,  by  some  of  the  other  substances; 
I.  however,  the  bitier  is  nut  pure,  and  requires  much  washing  in 
w«t«r  to  fri'V  It  fiom  itt  impuritieoi  and,  by  the  sub-fcquent  addition  of  salt,  il 
sts^  be  kept  good   a   long    time.     Milk   from  which  butter  has  been  taken 
spontaneous  change* ;    it   becomes  much   nourcr,    and   o-vtumes  a 
When  heated,  the  fennentatlon  of  thiti  coagulum  is  hastened, 
lion  of  cert:tiji  substances.  It  very  eoon  takes  place  ;  thus  acid 
e  curdle  it,  which  is  owing  to  the  albumen  it  contains  being 
em  in  the  «ame  way  as  blood  or  wtiile   of  e<;g8.     By  far  the 
powerful  coogululor,  however,  is  the  Rubi^tanee  called  rennet.     When  the 
<iou->iv  liciitod,  and  rennet  added,  it  instantly  coagulates.     If  the 
'i  lltiid  ooze9  from  it ;  and  if  it  is  put  into  a  hng  and 
*  is  forced  out.  and  ft  whitish  tough  motter  remains; 
:id  ilie  latter  curd.     On  thi^  depends  the  process  of  making 
iji  riehn'»H-»  according  to  the  mode  followed  in  preparing  iL 
'       fmd  merely  to  the  temperature  at  which  it  cur- 
.  t'rom  the  whey,  it  retains  almost  tfie  whole  ot 
ujiich  iiii.ii  lu  IN   richnos^!  .nnd  flnvnnr;    but  when   it  \%  curdled 
the  whey  n  speedily  riMiiivfd  by  culling  the  curd,  a  groat  deal,  or 

'■  •'•■    ■'  *'  ■  ■-■'  \i  c.imed  oft',  and  trie  cheese  is  poor,  and  has 

lide  in  the  other  way.   The  latter  is  the  method 

.t:re  both  ch^cie  and  butter  are  obtained  from 

tb«  vli*  process  yitltlin;:  a  considerable  quantity  of  the 

b  ,i-:alive  prtornesfl  of  Scotch  cheese.     In  making 

Uaving  -  curd,  ond  treed  it  from  its  whey,  the  remaining  part 

procvM  :.;  suljject  it  to  pressure,  by  which  t)te  whole  of  the 

u  Taecc^  out,  llio  colouring  ingredient  is  generally  nnnotto,  to  give  it  tbe 
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MOk,  according  to  the  analysis  of  Berxeliut,  coiuuU  of— 

Wftter 928.75 

Curd,  with  a  little  cream 28,00 

Sugar  of  milk So.OO 

Muriate  of  potaih 1.70 

Phosphate  of  pofosh 0.26 

Lactic   acid,    acctnlc  of  potash   with  a   trace  of 

lactate  of  iron 0.00 

Earthy  phoephates .30 

1000  00 

The  same  chemist  foand  cream  of  spec.  grav.  1.0244,  by  analysis  to  connst 
liulter  45,  cheese  3.5,  whey  92. 

MILLS  are  infichines  for  triturating  nil  kinds  of  substances  cap^li 
reduced  or  pulverized  by  their  action.  Those  employed  lor  converting 
flour,  by  rubbing  it  between  two  hard  surfaces,  are  generally  of  alone,  ilie  eaih 
species  of  mills  were  of  a  ver)'  rude  and  simple  construction,  consisting  of  two  I 
stones,  one  placed  on  the  otlier,  and  the  uppermost  turned  by  hand,  resemblii^ 
the  figures  shown  in  the  following  engraving,  wliich  represents  a  hand-miU  in 


nearly  nnirersa]  use  at  the  present  day  amongst  the  eastern  countricB. 
two  stones  arc  put  together,  as  in  the  Bgurc,  and  the  upper  one  is  then  turn* 
by  hand  round  the  central  pivot.     Mills  of  this  description  were  in  comm< 
use  amongst  the  Egyptians,  Hfbrcwa,  Uomans,  and  other  nations  of  anlJi 
and  continued  in  use  in  the  Htgldands  of  Scotland  until  a  very  recent  i 
llio  principU  is  indeed  llie  same  as  that  of  our  most  modem  and  imjirovi 
mills,  but  it  is  only  adapted  for  grinding  small  quantities  cf  grain  at  a  time. 

Under   the  head    Hand-mills  we  have   described    two  mills,  which  wei 
designed  to  illustrate  a  mode  of  applying  manual  power  to  such  machines,  ihi 
has  been  deemed  by  various  eminent  writers  on  nicchoiiica  as  the  luo.^ 
namely,  that  of  rowing.     But  liowcver  energetic  that  action  may  be. 
appear  to  have  stood  tlie  test  of  experience ;  probably  on  account, 
being  so  convenient  at  all  times  as  that  of  the  winch,  which  is,  besides,  mi 
more  compact,  and  requires  for  its  use  no  previous  initiation.     'J'hc  on 
Vind  of  small  hand-uiiiU  regcmbic  closely  chose  metallic  coffee-grinder* 
almost  every  person  has  in  bis  posfcssioUi  or  may  see  in  constant  rcipijail 
the  shops  of  grocers,   A  few  words  will  describe  the  whole  of  thla  class,— T&iy 
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•f  CDft  centnl  solid  frustmin  of  a  cone,  Llie  outfr  circnlar  surface  of 

vbicb  ii  cut  tpiroUy  into  furrcvrs,  %o  as  to  present  at  the  upper  edges  of  llie 

kllv  ft  coutiuuoui  icries  of  angular  teeth.  Oa  the  outside  of  ibu  latU'r  is  tixcd 

OMsatricoUv  a  huUovr  fnistruin  of  unoUier  cone,  similarly  cut  into  grooves,  iind 

■V  pr^orticKicd  to  Oic  farmer,  that  at  one  extremity  the  opposed  groovos  almost 

iMra  each  otbcr<  and  at  the  other  they  are  &o  far  apnrt  as  to  admit  the  articles 

tobagreuod,  whole,  lliese  concentric  conical  grinders  arc  littcd  up  in  a  variety 

«/  ways.    Ja  the  litile  box-mills  the  axes  of  the  cones  ace  ustuilly  Tcrticol ;  but 

to  tkc  fiuid,  or  pott-tniUs,  the  cones  are  horizotitiU  .  in  both,  they  are  surmounted 

Ti^  bdppcfs  to  convey  the  materiul't  to  the  grinding  surfaces,  and  the  products 

tfiht  tntunoion  are  received  into  cither  fixed  or  loose  receptacles  beneath.  By 

At  nrtAniioo  of  the  inner  cone,  the  nibatances  are  first  broken  in  ilie  vident 

{■rt  of  the  aiixiular  crevice^  and  being  thus  reduced  in  size,  they  gradually  &ink» 

•r  aiK  forced  into  narrower  and  narrower  spaces,  until  they  emerj^e  (roni  the 

ETvnJcri  in  a  ftiaie  more  or  less  comminuted,  occording  to  the  adjufited  »])actf 

rs,  vhich  is  usually  performed  hy  a  screw  passing  through  n 

iU  end  bearing  against  une  end  of  the  revolving  (grinder,  so 

extent  of  its  separation  or  distance  from  the  fixed  grindt-r.  MilU 

:pcn  the  same  principle  arc  almost  universally  applied  to  a  great 

i-iirposes;  and  the  manufacture  of  them  ia  one  of  considerable 

am  and  other  places.     But  however  valuable  their  applica- 

V  are  but  ill  adopted  to  the  grinding  of  corn  advnntogeously, 

'ion  of  that  art  consists  in  an  exact  separation  of  the  Iiusk,  or 

:±iu,  from  the  pure  flour;  and  the  operation  cannot  he  success- 

d  if  the  com  bu  much  cut  to  pieces,  which  mills  of  the  kind  just 

H.Jt  invariably  do  when  tliey  aie  in  order,  or  »htirp;  and  when  (hey 

wear,  the  mills  soon  clog,  if  set  close, — or  if  set  open,  a  very 

•My  of  flour  is  left  upon  Uio  bran  or  other  offal.     Tliesc  defects 

n,  from  an  erroneous  mode  of  coustruction.   Com  and  grain 

I  inely  solid  compact,  bodies,  and  when  reduced  to  powder  or 

li»<^  uccupy  a  much  larger  space  than  previously  ;  consequently,  as  the 

_  ptiOgreuea,  the  spaces  for  the  reception  of  the  comminuted  matter  should 

pmyurtioCftDy  cnlarpfd;  but  it  will  be  obHcrvedj  that  tlic  annular  crevices 

Wtvetti  Oic  concentric  cones,  where  the  grinding  takes  place,  are  rapidly  co»- 

Imetut  ititfi  m  very  iicule  angle.     Here  the  clogging  necessarily  occurs;  and 

itntf  llw  griDdrr«  b«  set  cuiuiderably  wider  aport,  so  as  to  let  the  menl  pass 

od  01  an  ezlremrly  coarso  stale,  the  meal,  by  the   continued  attrition   (or 

kaflfag  M  it  weT«)  becomes  converted  into  a  pasty,  blackened  mass.     From  a 

tmAn  rf  «.«Tirriri.ynti  modc  wilb  couts  I'f  vurious  inclinations  by  the  writer, 

'  c  to  his  mind,  was  allurded  of  this  fact,  that,  in  proportion 

rones  were  reduced  in  their  height,  did  the  flour  improve ; 

he  brought  the  surface*  down  to  a  perfect /fa/,  the  producta 

.re,  in  the  language  of  the  miller,  more  lively,  and  of  a  better 

■  i  duy  previous  experiments.     From  llic  singularly  beautiful  and 

.  ice  of  cnncentric  conical  grindera,  and  their  compactness,  it  is 

*    y  do  not  succeed  betlcr  with  wheat.     Tlicrc  if, 

I  cd  to  these  mills,  which  we  ought  not  to  forbear 

I,'  II    I  he  spiral  grooves  funning  a  leiies  of  continuous 

n.  the  grain  to  pieces,  nnd  cause  much  of  the  liusk  to  bo 

—  ■  [ricabW  mixed  with  the  flour;  whereas,  the  action  ought 

Iting,  in  the  Brst  part  of  the  operation,  which  flattens 

,        .       ijie  nour  to  be  afterwards  rubbed  and  scraped  from  its 

bi  <A  incurring  much  subsequent  minute  subdivision  to  the  detriment 

A  very  firfflnt  and  compact  corn-mill  was  constructed  in  France,  and  was 

•In^Ani  br  Bufmnparte  for  the  uses  of  bis  vast  army  when  he  invaded  Russia 

'   ;    .  i  the  French  military  mill,  and  it  was  introduced 

rv  on  accoimt  of  ita  portability  and  convenience. 

>t-irnn  plates,  about  12  inches  in  diameter,  placed 

1  which  was  iixed,  nnd  llie  other  rotative,  upon  a 
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I  horizontal  axU,  turned  by  a  winch.     Tlio  plates  were  Indratcd  aH  orer  «■ 

I  radiating  grooves ;  the  com  woa  conducted  tu  tlie  cfnrre,  ur  eye,  by  roeanfl 

la  lateral  Uopppr,  and  tlie  meal,  a«  it  wa«  ground,  wiu  urojected  from  ax«Qfl 

'  the  periphery  by  the  centriftigal  force  of  the  revolving  pfftli'.  ■ 

In  1S24/Meiisrs.  Tnylor  and  Jones  lookout  a  patent  for  some  Improrfl 

appendages  or  adjuatmcnla  to  this  mill ;  but  there  is  reason  to  believe  that  ill 
I  undertaking  failed  from  an  inherent  defect  in  the  conslnicliun  of  the  origiiH 
I  Tlie  rerticu  poiition  of  the  plates  in  unquestinnably  disadvanlageous,  at  <■ 
I  effect  of  gravity  it  always  counteracting  the  crtilriftigal  action,  and  necessarfl 
I  causes  a  larger  portion  of  the  mi'al  to  uc&cend  from  uuJeruciitli  than  frtim  til 
I  mdes  or  the  top;  and  this  tendency,  we  suspect,  must  have  rendered  it  fxpfl 
Idient  to  work  very  close,  to  prevent  the  meal  druiiping  out  in  a  coarne  stat^ 
l«nd  from  the  greater  resistance  of  the  mr^al  on  the  lower  side  (luin  on  ihenMH 
I  tile  plates  were  liable  to  spring  or  sepBrute  more  underniath  ;  or  if  unyi^^^H 
1 1)y  reason  of  tlicir  solidity  and  perteci  centering,  a  deterioration  of  tbtVH 
I  teems  to  be  the  necentiary  result.  V 

r      Many  attempts  have  been  made  to  grind  wheat  by  stones  ruff^i'ic  vrr(i^aIT|| 

both  here  and  in  America,  but  a  little  experience  in  their  v,  -2 

Tally  led  to  their  abandonment     A  variety  of  machines  hai-  m 

I  constructed  for  domestic  use,  wherein  thedrossln^-uiachinc,  ur  bvlter,  has  beM 
I  annexed  to  the  mill,  so  that  the  two  processes  shall  he  condiiclcd  cunsecutilNM 
I  within  the  same  framing.  Such  machines,  therefore,  represent  tlie  ip|||^^| 
l<of  the  great  public  mill»  in  miuiuLure  ;  hut  they  confer  no  advantagoa,  M^^H 
I  tliey  are  cqualiy  complex,  and  are  put  together  in  an  inferior  miuiiier.  VieTuH 
I  the  subject  in  tliis  light,  the  writer,  u  few  mouths  ago,  dii-cctcd  liit>  thotighta  d 
I  the  !)implificatiun  of  the  millenng apparatus;  and  h(-  ko  far  iucct^pdi-d,  04  to  peS 
||kctly  grind  and  dress  upon  the  satne  continuous  surface,  whicli  ujipt-ars  to  M 
I  the  limit  of  invention,  at  least  as  far  as  the  principle  is  ctincerned.  TH 
I  Ibllowing  account  of  this  machine  is  extracted  from  tlie  Methttnii*'  Mttoctfitm 
\  Ko.  665.  I 

**Ifebert't  Patent  Flour-makhuj  Machine.— Yrom  a  personal  insnection  of  tM 

machine  delineated  in  perspcclivc  on  the  following  page,  and  trom  a  carvn 
I  perusal  of  the  inventor's  ipecification,  it  npnearv  to  us  to  be  his  design  to  con 
I  Struct  flour-milU  of  the  utmost  simplicity  and  dmnbility;  in  which,  not  onlytd 

«r'mtling  of  the  corn,  but  the  drfmmg  (sifUng)  of  the  meal  info  flii\ir,  pollatv 
ran,  &c.,  urc  simultaneously  performed.  It  is  not,  however,  to  be  uttdentnofl 
that  ihehe  combined  operations  arc  effected  by  the  mere  anne^alhu  of  a  dretM 
iog-machine  tu  a  mill,  and  driving  ihem  both  togethtr;  for  in  such  an  amuigw 

ment  there  would  be  neither  novelly  nor  econom}*.     But  tlie  coul '    >■  ritiodP 

of  grinding  and  dre^uiing  are  in  this  new  patent  mechanifcni  •■  !,  and 

■o  intimate,  that  they  ore  coutiimously  going  on,  vpon  one  co... .^ffa 

The  essential  members  of  (he  maclune  are  thereby  reduced  to  only  hnl 
alationary,  the  oilier  rotative.     This  remorkable  simpHci(\  tondiuf*  lo 
advantages,  which  our  mechanical  readers  will  at  once  '  m 

entering  upun  the  detail.<t.     The  inventor  has  shown  in 
has  actually  put  into  beneficial  practice,  several    modificatioui  ol  thf 
ciple  so  as  lo  adapt  the  scale  of  their  operultons  tu  atiy  rft]uiieit  %%\»^ 
We  have  selected  for  the  present  atticle  what  the  pat.  i: 
patent  domentk  flour-maker,  which  is  adapted  (o  the  mirn 
but  the  power  requisite  to  work  this  may  be  diminished  lt 
]ileii»ure  of  the  o[icralor,   by  a  corresponding  reduction  or  ttiij. 
jVerf,  or  quantity  of  com  permitted  to  pass  under  the  opcr-'c 
in  n  given  time.     In  a  Bubsequeni  number  we  pui'posc  : 
of  une  of  the  same  kind  of  machines,  which  is  in  use  ai 
Saints,  near  Hertford,  where  it  is  worked  by  any  nutitber  of  n)eu»  frum 
ten,  (by  a  suitable  aherution  of  the  feed,)  and  is  cajtablc  of  properly  ^ 
and  dressing  as  much  corn  in  a  civen  time  as  olhrr  iriilts  will  grind  acA\ 
estimated  power  required  to  worx  ic  efBcienily  being  that  of  one  ben«, 
worked  by  diat  animal,  or  by  wind,  water,  or  iteam. 
*'  We  shall  now  ]>rocecd  to  dcricHbc  the  'hand-mllt,  witb  nfermoe  to  tb* 
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•dvoteii  tOb    fl  i>  an  mx^Sy  roountt^d  in  plumTner-bloclcs  h  b,  and 
VUkdl  <^  MvUud,  if  rt^iiret],  by  a  handle  r/,  fi.T<*d  to  one  of  th« 
•^  fikt  fly*wbe<]  r  e,     Tlie  oxit  n  aUo  carries  a  bevelled  wlieel  yj  which 
ft  ftiRfaM  1^  &xvd  upijo  a  verticAt  iipindl'?  A,  thnt  revolvM  in  the  eeutro  of 
4  ufi  oRXTJca  41  its  luwer  extremity  the  upper  grinder ;  and 


.hed  0  «cuc«  of  bruibcs.  that  revolve  t<^e- 

,  cwii  ill  one  piece  wiih  the  hopper  r.     Tuo 

*'     ''  *  *'p  A  of  the  pedestal ;  iind  around 

iitr  surfftcp,  ii  uu  annulua  of  fine 

...,.  -  sv^eep  ill  their  revolution,  con- 

•],  M  the  lame  i-n  constantly  prujucled 

,       ,  'h  riei  of  the  grinder*,  on  to  the  wire- 

ihc  Hour  to  £aU  through  the  me»h«i  into  the  drawer  »m,  below; 
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while  the  brar  and  poIUrd.  which  cannot  pass  the  wire-^U2e,  ir«  cant!|^^| 
being  freed  from  their  adhering  Hour  by  the  action  of  the  bni>hc\.  until  'bi^^| 
driven  tUrougb  an  aperture  et  the  outer  circumftrrcTv  ,  ^^M 

aa  inclined  screen  of  coarse  wire-work,  vrbcre  tlie  l    .  "^H 

mere  acl  of  falling,  into  pollard  and  bran,  both  ot  wtiich  dv,  ^^ 

intr  separate  compartmcnta  made  in  the  drawer  n.     At  /  is  u  * 

lating  the  admiiaion   of  the   com;    and   at  o   is  a  lever  o^  'Vrf 

plate,  which  directs  the  operator   which  way  to   move  it,    .-  o^H 

may  desire  to  reeulate  the  grinding,  whether  coarser  or  finer  i-.u.  i*  ''**^^| 
viutisly  set.  These  adjustments  ore  obvious  (o  the  sight,  and  nn*r^^^| 
their  Action.  "^^H 

"  Amongst  the  advantages  which  tliis  madiiue  prescnlA  to  th  ""^H 

be  stated  its  convenience,  portability,  and  perfect  cleanliness,  n  I^H 

no  dust  or  waste  of  any  kind.  It  is  particularly  ad^ted  for  thu  um:  c»{'  dvil^^H 
families,  who  are  desirous,  not  merely  to  make  their  own  breud,  but  to  b^^| 
that  the  flour  which  they  use  is  a  genuine  product  of  good  wheat.  AsmpC^^H 
utility  to  emigrants  and  distant  settlers,  wc  have  reason  (o  bclievn  tli^^| 
merits  have  already  been  very  satisfactorily  tested  ;  the  dur&bil  '^^^^l 

ing  surfaces  being  such  as  to  render  a  renewal  of  them  apporct  '^^| 

for  a  series  of  years.  A  mill  of  this  kind  may  be  seen  at  i^^-  .^,  Piln 
noster-row,"  J 

Since  the  foregoing  account  appeared  in  the  Mechanic's  Magaxin<',  xfv^rj 
valuable  improvements  have  been  made  in  the  machine.      The   - 
through  which  the  metal  is  sifted,  is  now  rendered  capable  of  being  < .      ,. 
druwn,  so  as  to  convert  tho  machine  into  a  simple  mill,  the  whole  or  gruMi 
produce  being  at  once  deposited  in  the  large  drawer:  its  uiiltty  is  thus  mucU 
extended,  as  there  arc  many  substances  that  do  not  require  sifting.  | 

Owing  to  a  mistake  made  by  the  draftsman,  tlie  pudestal  of  the  mill  in  tha 
foregoing  cut  is  represented  as  disproportionally  snuill.  With  reference  to  iKa 
larger  class  of  machines  constructed  on  the  same  principle,  and  alluded  to  m\ 
the  foregoing  extract,  as  being  in  operation  at  Hertford,  we  may  be  pcnniU^l 
to  observe,  that  one  of  the  prominent  disadvantages  of  the  v%'orking  of  mills] 
and  dressing- machines  of  the  ordinary  construction  in  a  workhouse,  i«  thfl] 
ntcesflity  of  employing  a  paid  servant  to  superintend  and  direct  their  oprrationi:] 
to  which  may  be  added  the  frequent  stoppages  iu  the  work,  fur  lakittg  up  the] 
stones  to  recut,  or  dress  llteir  surfaces  anew,  a  process  wliicli  requires  grvaij 
millcring  skill  and  practical  experience  to  execute  in  an  efhclent  maimer;  aiul] 
however  ably  it  may  be  performed,  it  unavoidably  entails  a  great  waste  of  timcJ 
much  labour,  and  wear  and  tear  of  tooU  and  machinery.  But  the  cxtraon 
dinary  simplicity  of  this  patent  machine,  (which  is  now  being  itttrod||[^H 
into  several  of  the  workhouses  conducted  under  the  new  ayirem  of  poor  vJH 
renders  the  management  of  it  so  easy  and  obvious,  that  the  ma  =  i.  ''  '  :,^^^ 
house  con,  witlmut  any  difKcuIty  or  inconvenience,  (superintend 
depute  any  unskilled  labourer,  in  whom  he  can  coniide,  '■ 
to  its  performance ;  as  the  machine  reauires  no  active 
to  perform,  uniformly  for  mouths  together,  oil  its  opcr  .    ^;_. 

dressing,  and  separating  its  various  products  of  Sour,  pollard,  bnui.  Arc*  Without 
any  interference,  but  that  of  keeping  it  clean  and  properly  oiled. 

The  mechanical  arran^emcnta  of  this  new  macninc  equally  adapt  it  Iu  the 
production  of  every  quidity  of  Hour  and  meal  that  may  be  required ;  tu  grUid 
and  dress  finer  or  coarser,  at  the  pleasure  of  the  operator ;  to  grind,  breax,  or 
crush  only,  without  dressing ;  to  dress  only,  without  grinding ;  and  may  bs 
equally  well  worked  by  any  number  of  men  or  boys,  from  only  oaa  up  0i 
twenty,  the  quality  of  the  products  being  the  same,  and  the  di^er«»c«  only  f 
in  the  quantity.  A  machine  of  this  kind  has  now  '"^■"•'  :■!  ^r*"-;-  - 
for  several  months,  at  All  SainLi'  Workhouse,  of  tht  ' 
dians  of  which,  as  well  as  the  master,  Mr.  Booth,  ha^ 
mentioned.  The  framing  of  this  machine  is  made  ]' 
since  constructed  are  entirely  of  metal,  and  eomhiuv  I  ^tdcbl 

add  to  their  practical  convenience;  one  of  which  may  be  tv^tit  Ui  opcro^on  at 


h  klioitid  on  no  nccoant  be  leas  than  18  feet;  the  proportion  of  the  Urge 
UOAU  dnini*  must  be  rogulnted  by  the  size  of  the  stones  nnil  the  dia/neler 
Uie  horac-track ;  and  it  would  in  most  cason  be  found  btrsl  to  yhtcc  the  hwp] 
ond  «tones  unJcr  cover,  ns  in  the  fortier  of  n  bani»  and  the  mrgf  gin  otitsi 
by  wliich  means  a  large  hone-tmck  might  bo  formed,  and  the  niill  might  lil 
Wtfp  be  driven  in  wet  wenlher.  Iti  the  mill  previously  noticed  at  Dr.  AV 
the  usual  nocositty  of  ft  hnrto-wlit^d  is  tnlirely  obviated. 

The  hirgest  OcHcriplion  of  com-milh  in  the  present  day  are  driven  eilber 
water,  wind,  or  ttunm.     Wntt'rniiUs  wrre  in  u«c  amongst  the  Komuni^ 
estahliflhed  levernl  uf  ihein  in  tliis  islnnd  ;    iliv  miU-e«ur»e  of  one  «f  thi 
discovered  some  yean  back  near  M.incheater.     Windmi!l«,  wu  beltn 
Hkewiae  known  to  ihem  ;  I>iit  the  application  of  uteam  to  thi**  p 
recent  date,  the  Orat  eteam-mill^  established  in  tliis  or  Bny  o  ■■•/] 

tho«  ertwled  bv  Uolton  and  Walt,  near  Blackfriars*  Uridj,-  _ 

AUrion  MiUs.     \Vhfttever  he  llie  nature  of  the  drivinff  power,  tlic  grini 
apparatus  is  nearly  aHke  in  all  their  niilU;    and  ur  both  windmills  ana  vf4 
miUf  are  emplovod  fnr  various  pnrpoaes  besides  that  of  grinding  com,  vt ; 
Uhdtff  the  henif  WATrRMii.i.  and  Wisidvjli.,  to  notice  th?  metbocla  of 
the  power  dwlvctl  frm 
of  n  hiill  of  modern  . 
tili^erve,  'li.  "  *  "   ''  "   ■ ' 
mill  of  a  ^ 

\V..  -(.. 
and  : 
boili  ; 


nrop*.  nnd»hnll,  In  thi»  t  ^ 
■1.   y«^  diivcii   bv  (tli'uni 
it^RXKu's  MiLLt  the  reader  nil'  ' 

'"'ton  of  ihc  mill  by  a  ahfTrt  ace 
istoiK'ii,     In  order  to  cut  •■ 
._  .^tunes  have  c!i..i';i.  1^  .ir  fui 


»i«r1 


„f  (t. 


nroceeding  obliquely  trom  the  centre  to  t) 

ngure  on  p,  15^1.     The  furrows  are  cut  pei| 

liquely  on   the  other,   into  the  slnne,  whicli  givvn  lu 

jilnne,  up  which  the  corn  it  forced  by  the  rtvulution  ni 

crushes  it  and  hrutnes  it  so  as  to  make  it  grif^ 

the  fpaccs  btitweirJi  the  fnrrown.     Tlieae  are  cut  i 

where  tJiey  lie  on  their  bucka  (as  above  n m  i 

cruaawayt  to  each  other,  when  the  tip[»i<r  sf 

aide  a]>piied  to  the  fiiriowed  side  (tf  6.     Wln-n     n-  mwm>«^ 

shallow  by  weaving,  tlic  running-6tone  mukt  bo  taken  up,  at' 

UrcMied  witli  a  chitiel ;    and  ctrry  lime  that  tlie  Nionc  In  i.. 

portion  of  toilow  should  be  applied  Ut  the  bush  of  the  apindle. 
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The  xrfadififF  mtttet  of  the  under  milUtone  U  a  UiU«  Cfmvox  from  tlie  edge 

'    '       '        ihe  annexed  wcUoti 

.1111  A  link  more  can-  ,^  ^  .^ 

'  '■""     '"•  Another  ■' 

'-  towards 

.'.  iu  tint  -  — •K  — 

.-  only  hntisH ;    hut 

nr>  circiinifitrencc,  or  edge,  it  is  cut  smaller  and 

xl  just  bcfoi-e  it  comes  out  Irom  between  them. 

11  abuve  uivi'U,  ilie  couctvily  in  the  upper  itune 

it  Uet^ixibuJ  by  srvoroi  aulbofs,  we  believe  tlmt  the  upper 

cti!  ,iMfuy  Ui  a  grpjiu  r  extent  beyoud  the  mill-eye  than  that 

Ux-j  '..  margin  p   l.")!,  whL>r«  the  grain  in  nhown  entering  thci 

and  :  >u^h  the  apertures  of  the  rind  c,  it  cntc»  the  cavity 

__     T  .     .1         -     bruk^n,  bruised  or  coarsely  ^uuud,  and, 

frnn  tii>  .  between  the  jtaraOet  hurface  of  the  niill- 

•  ..t*  between  them  at  their  periphrries,  being 
■lie  pressure  of  the  grain  in  tliu  middle,  na  weu 
1  he  rind  c  is  an  iruu  cross  let  into  the  upper 
"  the  spimllo  «;  and 


eoMtiiil]/  iir^ 
«  b^tha  cei 

iBilMpiie.  ari 
tha  Mtlty  / 
fjasally  of  woiiuj. 


iiplctrly  by  »  bush 
ill  which  the  spindle 
nrrfff*.  Tlie  trundle  a,  (driven  by  a  cog- 
^h§d,  vhieh  ii  actuatca  bv  the  lir^t  mover,) 
fi««i  aiiidiwi   tn    ihp   Nplndlff    niul   the   upper 


«louc    IS 

iiion  with 

.  <Ji  Jour  equi- 

U'.  ni^  upon  a  brass 

rh....   ..  ' • f  the 

c»;   no  I  uent 

iT..  t...i  ■  1  cor- 

"\  of  the 

rt("  _  .  Lt'd  to  tlie 

mtv  wi4H  ibv  niccct  iircciiiuu  and   Uio 

fadlHy. 

ihjall     ROW     pfftrrrd    to    d«»9crihe    the 
on  p.  IA6,  which  rtrprcucntfl  u  very 

'living   four   pnir  of  stones  driven  by  a 
I  at  pqual  dintancei  from  the  centre  uf  a 
fim%Miw\  '  ,  and  llie  driving  is  arranged 

<k>^-  i^  of  iron  fixed  to  the  columns. 

Ilpriia«>»"  ■  me,  on  which  is  fixed  the  h«ril- 

i  wUng  in:  >|ual  dtAmctcr,  fixed  upon  the 

niadtlti'fi  -.  ilieeWi;  this  spur-«ur-i-I  v(nrka 

IjMbb'-  '  uf  the  upper  m  ly 

rSdlCi  ^       'ivi,  forthc  purpo.  .ag 


1 


1(B 
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fho  sieve*  placed  overdic  hopperi,  forprevcnlinpr  ilonM  and  other  extraneouv) 
^tiinccs  entering  the  hopper;  ii'arv  the  uppcrmillatoncs;  ^'4-llte  lowermitUtoni 
ii  the  hopppn,  from  wW\c\i  the  corn  descends  inin  a  swinging  kind  nf  hnpj 
cnUed  the  shoe,  which  is  continually  »hak«u  by  a  short  bnr  ofiron  iicrewed  ji 
the  upppf  end  of  the  siiindlc,  and  having  four  prong*,  which,  striking  the  ill 
rrmn  side  to  njilo,  disinbiitcs  the  ccrn  equally  over  (he  ere  of  the  mill 


/////n\\y 


riiimiiiimnntffi 


v 


WA 


«» 


The  sptndlcB  of  the  iiitlUstone  arc  supported  on   the  iron  lerers  m  m,  whii 
cAii  be  rnisfd  or  lowered  to  adjust  the  stones,  bv  meiina  of  reguUtiog  screi 
at  ft  tt  ;  0  0  are  acrcws  to  riiisc  the  piuiuns  e  r,  and  cast  tliem  out  of  geer. 
under,  or  bed  atones  arc  purily  sunk  into  circular  holes  in  the  platform, 
finnly  wedged  therein,  and  a  circulur  cuso  incloses  each  Jisir  of  stunes,  Icai 
a  space  of  about  tw<j  inches  all  round  them ;  and  the  com,   reduced  to 
slate  of  meat,  is  thrown,  by  the  centrifugal  force  of  the  itunrs,  out  in  all  dire 
tions  into  the  cose,  frnm  whence  it  is  conveyed  to  the  bolting  niH<-hiiic,  which 
driven  by  a  band  from  the  drum-wheel  L    The  boiling  moeliinc  is  not  khuwn, 
the  reader  will  find  a  descriptjuu  of  an  improved  one  under  the  word  Bolziik 
MArniKE. 

In  jrrinding  wheat,  it  is  uniolly  the  endeavour  of  millen  to  aeparattf  all  ll 
dour  from  the  hu^k  without  pressing  it  ao  hard  as  to  iUi  U,  and  without  del 
rioraiiiig  it«  coloiii-  by  ninking  minute  ffret/s.     This  they  have  nut  been  enabU 
to  etTfCt  ill  a  dcMiratbic  nmnncr  with  the  mills  constructed  on  Uic  usual  pi 
by  nny  form  of  consLructicin    that   has   hitherto   appeared,      llie    rei 
obvious  ; — if  tlie  stones  be  brought  so  close  toeether  as  is  necessary  to 
the  iirmly  adhering  portions  of  the  Jluiir  from  tltc  husk,  the  wholi;  ol'li  viW 
in  a  great  degree,  killed  and  discoloured  by  the  violent  rubbing  neceatary 
clenn  tlie  brnn  ;  on  the  other  band,  if  the  stones  are  kept  further  apart.  •«  ■• 
^iud  kiffh,  much  of  the  fiour  will  be  left  in  the  ofluU  and  brmn. 
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Willi  A  trie*  of  mettinj^  tlipse  diffic*ultie&,  some  mlllera  liAve  ground  their 
wliMC  u  4«o  dbdncL  npcrntions  ,*  they  have,  in  the  fint  pUce,  %ei  (iieir  slonefl 
vU«r  ii|iiift,  OT  prmd  high ;  und  t\nm,  nfler  CQlloctitiff  thv  mcftl.  and  s<>piirating 
thm  fine  flour  from  it,  lixve  nautrd  t)m  remaitidcr  u  lecorid  time  through  th? 
itonaa*  tvUitif  tlirm  di'ix-'r  than  before,  or  yriniiUuj  low.  Thim  Itnve  they 
Tvnorad  the  whole  of  the  fluur  from  tiic  husk,  and  |ir«3ervcd  the  good  quality 
of  •  part  of  it ;  but  llic  wastu,  and  loss  of  liinu  und  power  in  conveying  the 
•  '•■  .ii..t'!..T  '<  ■'  iciiuned  by  these  several  operations,  together 
Muur  frum  it  in  the  unfiDithed  itate  by  tho 
>n  found  10  neutralize  the  advantages  other- 
ihin  mode  of  proceeding. 

t'  the  creat  ttize  and  weight  of  the  ttonca  ntually  employed, 

up  of  the  ordinary  mill  ore  necetaanly  very  heavy  and 

i  tho  sever.ll  processes  of  grinding,  cooling,  dressing, 

distinctly  conducted  in   sjtuatioas  remote  from  each 

i>W  nf  dour,  together  with  much  unnecessary  manual 

i(':J  powLT,  aru  incurred.     These  disadvantages, 

the  old  !>vstem,  are  completely  obviated  by  the 

•>i.j-iiM<;.   inunufartured  by  Messrs.  Cotterill  and  Hill,  of 

liire,  from  tlie  fullowiug  cuiues: — Intitead  of  employing  only 


Baaifrim  on' 

erduiarv  ditr? 
«i»e  rr*i 
In  c- 


•abac,  A 
Uboor,  at)  (I  V 
viieli  ar*  ii> 
miffot  ) 


e«te  p«ir  of  «ton«  of  greftt  weight  and  diameter  (by  which  a  large  pordou 
4St  flan  a»t  b  fotrntd  near  the  eye  of  the  stone  hoi  to  pou,  wtth  tbe  U«iJ, 


%m 


■trafc.  Thii 
tfe  slUnbif  a 
k  ctf^  the  ion  I 
and,  at  the 

vtlli 
■iii|iloyd,tht 
■w  beadvantini 
L    Ib 

with  the  ifflpa 
from  it,  in  the 
fardiming  np 
k  «fll  be  mdily  pertdTed, 
that  an  the  fli 
tB  'dM  balk  of  it ;  and  tha 
^p  ibe  o&U, 
IflM^  vithoot  vute,  and 


Bttle  maanal  labow. 

The  pcogrcHtre  waSH  i«  vnie  priaOfaDf  «f  ■«■«  ««d  io  arranged  am 
together,  that,  while  the  mmtt  anwiaiij  is  its  ai^oailMenti,  and  certainty 
operatioai^  are  ineared,  del  flMice  nMjr  be  taken  sp  Io  be  dre«9ed,  aiid  put 
agnn  vkh  the  ntma*  haStf  and  eaae.  lu  parta  are  readily  lakcn  lo  pi 
an  ■■  tn  witii  ii  vmtat\nmtvi\ttm  .  ani is  MMt^veaoa  af  aU  of  tliem  ca 
twgethei  with  metuua  ftcai^  ■  eai  W  ytiyulj  w  MiuDaiitaJ  by  the  couun 
worbnan ;  and  from  ili  ihiiwji—  Miew  ana  portabJtitj,  it  u  peculiarly  ad 
for  czportatioo,  a«  the  Mtnv  aifll  caa  be  packed  m  a  atrong  case,  and  tha 
weight  of  it  is  rerj  ISW  Hioea  thas  the  tuimn  alone  of  a  comxDon  mill  i 
the  Mune  work. 

MINE  AMD  MINIKG.  Mtne  u  &  term  applied  lo  woria  carried  on  q 
grD*ind,  fur  obuiiiing  minenda  generally,  but  chiefly  for  metallic  otea. 
internal  parts  of  the  earth,  as  &r  as  thrr  have  been  inreakigated,  emu 
▼arioua  atrmta  or  hed«  of  aubetanc^s  extrtmcly  different  in  their  appeatl 
speci6c  gnvities,  and  chemi^  qualities,  frrtm  one  another.  Neither  ore 
strata  nmilar  to  one  another  in  dlSerent  countries ;  and  in  one  district,  the 
Taries  cooaiderabty  in  iti  oature,  at  verir  short  distances  apart  Rocks  ol 
Unds  are  trarersed  in  every  direction  by  cracks  or  fissures,  haritic ,  in 
iiutasoea,  the  appearance  of  thoM  formed  in  clay  and  mud  while  grai 
baeommg  dry  in  hoi  weather.  These  fissures  are  in  general  hlled  witi 
stanees  formed  of  materials  diflbring  from  the  rocks  in  which  they  are  sila 
When  they  contain  minerals  partly  composed  of  any  kind  of  metal,  th< 
called  metallic  veimM,  loSn,  or  roarsn.  Metallic  xtvM  arc  only  found  in 
arv  called  tlie  primitive  rocks,  as  granite  and  slate;  and.  in  general, 
cowie  is  from  rut  to  west.  A  vein  rarely  cnnstita  of  met&l  in  a  pui 
malleable  state,  but  is  almost  always  found  in  chemical  combination  with 
aobfUDces ;  in  this  state  it  is  caUi-il  au  ore,  the  metal  of  vtiich  is  sepanl 
the  process  called  saMiAMW^  which  ii,  io  fact,  a  melting-out  nf  the  meul  ix\ 
combinations,  asoally  effected  by  ihe  addition  of  such  foreign  subsisa 
will,  by  their  chemical  nifiniiics,  assist  in  the  separation  of  the  metaL 
thickneas,  extent,  and  iltrection  uf  a  vein  of  mt'tal,  d«pciuU  on  many  ck 
in  general,  iu  course  downwards  is  in  a  sUnting  direction,  n 
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■^ ;  if  it  continuc«  in  a  straight  line»  and  of  a  uniform  thickness,  It 
^B  rake  ;  If  it  ocuasioually  swells  out  iu  places,  and  again  controots,  it 
Ha  ^p(^-m'n,  and  the  wider  parts  of  the  vein  eve  called  lloors;  some- 
Kvcin  divides  itself  into  branches,  and  then  it  is  said  to  lake  /torse;  in 
^k  •  eriMi  gruu  will  inlcrfcro  with  it,  and  heave  or  lift  it,  as  it  were, 
H»  30  feet  out  of  its  course.  At  times  it  will  be  reduced  to  a  mere 
Md  at  lost  become  completely  obliterated,  appearing  again  at  a  di»- 
Bl  many  of  these  case!*  the  dillictilty  of  tracing  these  precious  deposits 
1  their  rocky  labyrinths  must  be  evident.  In  oJl  probability,  however, 
tala  were  ut  first  procured  from  detached  fragments  of  the  ores,  aucb  as 
^separated  from  the  upper  parts  uf  the  veins  in  which  they  were  origl- 
Biited  ;  and  in  this  manner  is  gold  yet  procured,  by  washing  the  sands 
Bn  rivers.  The  pursuit  of  these  scattered  pieceii  of  ore  would  nsturally 
L  the  penons  tlius  employed  to  the  beds  from  which  tbcy  had  been 
id,  anu  iu  turning  orer  the  soil  to  procure  the  loose  fragments,  the  bocka 
reins  would  be  laid  open  and  discovered. 

of  Cornwall  wns  llic  fint  melnl  sought  after  in  Britain  of  which  wo 
torical  account;  but  the  traces  of  the  moit  ancient  tin-works  exhibit 
IS  of  their  having  been  pursued  but  in  situations  where  the  soil  with 
ras  mixed  could  be  easily  removed,  or  where  the  ore  could  be  laid 
iducting  over  it  strrcmii  of  water  to  carry  oH*  the  lighter  parts  of  the 
is  often  found  near  the  surface  of  the  earth,  and  as  the  ores  gene- 
lit  a  metallic  uppearaiice,  that  metal  was  probably  an  early  object  of 
;  but  it  wtis  not  until  machines  were  invented  to  pump  away  the  waters, 
til  gunpowder  had  funiished  the  means  of  spUtlmg  the  hardest  rocks, 
roM  enabled  to  penetrate  strata  of  every  description  that  opposed  his 
*l*hcae  inventions,  therefore,  form  most  important  epochs  in  the  his- 
ling.  The  hammer  and  wedges  were  probably  the  first  instruments 
}r  fplitting  rockfs  and  (he  pick  followed,  which  is  used  both  as  a 
id  4  wedge.  Previously  to  the  u.se  of  iron,  wedges  of  dry  wood  were 
»f  by  drivihg  them  into  clefts  of  the  rock,  and  then  wetting  them,  so 
them  to  swell  and  force  the  parts  asunder.  The  nienns  employed 
up  the  minerals  to  the  surface  were  at  tirst  extremely  rude.  Tho 
id  bucket  may  be  reckonid  ru  improvement  which  took  place  in  a 
of  mining.  This  simple  mechanism  had  its  origin  in  Germany; 
it  was  iiuroduced  into  this  countrir',  the  mode  adopted  here  was  by 
Scesfive  stages,  upon  eaclt  of  which  men  were  placed,  who  raised  the 
mutter  from  one  to  the  other  until  it  reached  the  top,  in  the  same 
b  now  commonly  pmctiscd  in  digging  out  the  foimdations  for  houi^i, 
Wn^  deep  draini.  In  South  America  the  ores  are  for  the  most  part 
by  tlie  Indians;  and  where  the  situation  admits  of  sloping  roads,  on 
mules.  To  Germany  may  alio  be  tracetl  the  introduction  uf 
lines  fur  rutting  the  wnter  coiiAlantly  collecting  in  the  mines, 
kpted  to  the  shalb,  and  tlieir  constant  action  secured  by  giving 
pistons  by  wheels  turned  bv  descending  streams  of  water.  To 
^  rer,  belongs  the  merit  of  having  greatly  improved  the  pump- 
water-engines  to  their  present  elleciive  condition;  and  by  the 
ipplication  of  the  steam  engme  to  this  purpose,  the  mining  processes 
ken  have  so  far  surjmsied  those  uf  other  countries,  as  to  render 
■dispensable  in  mo*it  situations. 

>er  is  now  the  greatest  metallic  proiluct  of  the  county  of  Corn- 

jparitivc'Iy,    to   the    other  metals,    of  modem  discoverj*,  not 

'n^SfH  hneer  tlion  u  century.    The  reason  assigned  fur  its  having 

:eiUed,  is  the  assiuned  fact,  thnt  copper  generally  occurs  at 

.  than  tin  ;  nnd  that,  consequentlvi  the  ancients,  for  want 

irrj  to  drain  olf  the  water,  were  compelled  to  relinquish  the 

>re  iliey  reiiched  the  copper.     It  is  stated  by  Pryce  in  his 

*  ^!  tiprul  laile,  that  tin  seldom  continued  rich  and 

lUtuins;  hut  of  lale  years  the  richest  tin  mines 

iLv..  vu  deeper.      Trcvcncn  mine  was    160  j    Uewu 
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of  water  conBtanlly  passing  Uirougli  tlie  mui,  and  washing  away  iKs  \ 
wtiich  is  mfflcienUy  reduced  to  p&ss  through  the  holes  made  in  an  irao 
which  forms  one  side  of  tliu  box  in  which  the  stampen  work. 


Tne  nwtl  opemtiun  is  that  ot  jiffffing;  this  used  to  b?  performed 
boys,  and  consists  in  Rimkiiig  a  quantity  of  bruised  ore  in  a  kind  of  cievi 
an  iron  bottom  to  it,  while  under  water.  ITiis  occasions  the  heavier  parta^ 
consist  almost  ciitirelv  of  metal,  to  sink  to  the  bottom  ;  while  the  earthy  1 
ii  washed  away,  nnd  the  small  fragments  of  stone,  being  lighter  than  the 
and  coDlalning  litlti*  or  no  ore,  Are  left  on  the  surfiice  in  the  sieve;  th« 
carefully  skimmed  off  with  the  hand,  and  the  remainder  is  piled  up 
for  sslv.  This  process  has  been  recently  considerably  improved  by  Mr.  T 
Petherick,  a  mmv-ogfiit,  of  Penpelllck.  who  took  out  a  patent  in  183( 
hinery  for  separating  copper,  lead,  and  other  ores  from  earths  and  otlu 
noes  with  which  they  are  and  may  be  mixed,  end  is  more  partit 
tended  to  supersede  the  operation  now  practised  for  that  purpose,  eoi 
(ailed  jigging.  1'liis  machinery  is  thus  composed  ;  namely,  a  large  rati 
ilK  a  fixed  cover,  in  which  cover  are  apertures  and  receptacles  adapted! 
rm  and  sise  of  a  number  of  licves,  such  as  are  used  in  the  operation  fli 
roling  copper,  lead,  and  other  ores,  from  the  substances  with  which  tl 
usually  mixed.  The  vat  i«  filled  with  water,  and  the  sieves  with  the  f 
In  them  are  placed  in  their  receptacles,  so  as  to  be  immersed  in  the  «a 
tained  in  the  vat ;  the  interior  capafity  of  which  communicates  with  the 
capacity  of  a  hollow  cylinder ;  into  ihii  a  plung^er  or  piston  is  fitted,  s 
moved  alternately  up  and  down  within  j^  so  as  alternately  to  displace 
thvrefrom,  and  force  tlie  same  into  the  vat,  and  then  withdraw  water  (Vl 
vat  into  the  hollow  cylinder  ;  thus  causing  a  sudden  flux  and  reflux  of  ihl 
through  the  BiPies,  which  is  continued  until  the  required  degree  of 
i>r  the  earths  from  the  ores  is  effected. 

In  the  specification  of  a  second  patent,  granted  in  1832^  to  Mr.  Petk^ 
coi\iunciiun  with  Mr.  Kingatoo,  of  Islmgton,  in  Devonirhire,  for  impi 
in  Ote  patent  msirliinery  just  described,  it  is  directed  that  the  aforesaid  < 
ia  to  be  provided  with  a  bottom  plate  and  foot  valves,  opening  outwarda 
eaoaptf  of  tlie  water  into  the  vat,  but  not  to  permit  its  return ;  and 
it  nirnisbed  with  valvcs  opening  downwards  to  allow  tlie  water 
Ufh  il  in  that  direction,  so  that  the  motion  of  the  piston  shall 
let  to  pass  through  the  cylinder  the  same  as  lu  a  conmion  lifting 
).  By  this  improvement,  the  water  instead  of  being  made  to  pasa 
through  tlic  sieves,  coutaiuing  the  minerals,  as  in  the  previous  ] 
rd  tliruugh  itie  sieves  by  a  series  of  impoUes  varying  in  extent  and  ii 
(ho  prit|K)rtitfn  of  the  area  of  the  piston  to  the  areas  of  the  si< 
tf  extent  and  rapidity  of  the  motion  communicated  to  the  piMon. 

I'er  of  lhi»  ina(')titter%-  may  I*  rtrom,  or  water,  or  horse,  or  nian  pol 
'ctii-  '       li  is  proposed  by  Uie  patentees 

shaft  mim  a  ftrst  tnover  over  a  Ktivs  of 
iiMda  lo  actaftte  Mch  piston,  by 


limp 


rith 


MINING. 


161 


n  40  (li»  l>ip  mmm  receive  a  vmnll  per  centnge  on  the  ores,  in  order  to 
I'tabltf  portions  bi  separate  as  posaiblc  from  the  de4ulM, 

i  and  perpendicular  thafb,   another  deitcription 

'/;  tlic  wse  of  thi*  »hoft  is  to  drain  (he  WAter 

.   M.c  uiiMb.     Where  i)io  mine  is  formt'J  in  an  cx})o^ed 

Nick  min?,  in  Cornwall,  tltu  adit  can  cairy  otl'  the  water 

rhineryt  as  long  a«  t)ie  towett  •hafl  (s  above  the  level  of 

■hafU  are  sunk  below  that  levi>I,  nr  thut  of  the  adit  lUvH, 

•••>  the  assistance  of  steam-engines  to  pump  up  the  dmiiutge 

,'ht.     *n»e  great  Cornish  adit,  which  coniniences  in  a  vtilley  npjr 

■  bronche*  from  5fty  different  minei  in  the  pariih  of  (Miennup, 

•T  an  oxcnvHtion  nciirly  thirty  miles  in  Icnp;th.     The  lor>gi-*t 

,  id  iroxn  Cardrew  mine,  five  and  a  half  miles  in  length  ;  this 

ilc«  itself  into  TaJniouth  harbour. 

'Ii'd  a«  above  described,  is  open  to  the  inspection  of  all  the 

^i-iH  111  the  country,  and  each  mats  or  compftrtment  is  let  by 

!i  for  iwo  monihs,  to  two  or  four  miner,*,  who  may  work  it  as 

.  iiese  men  undertake  to  break  the  ori's,  and  raise  thrm   to  ihu 

«rai  il  U  termed  to  groMit,  and  pay  for  the  whole  process  of  dressing 

1*  uTM.  ilijt  i*.  tm-Tiorinp-  them  for  market.     The  men  by  whom  the  mines 

ire  railed  trihutrrt,   and  their  slmrc  of  tlie  value  uf 

:>i:ng  to  iu  richness  in  metal,  is  named  tribute.     This 

cr  to  iliem  every  week,  the  mineral  being  dibposcd  of  at  a 

i'ly  Mie.     [n  addition  to  the  working  minera,  a  set  of  men, 

entitle  them  to  the  nfBce,  are  engaged  at  a  stated  salary,  tu 

V  and  direct  the  tnboura  of  the  rest ;  those  whose  business  lies 

called  uniicr-grouttd  captains,  and  those  employed  above  ground 

The  weekly   produce  of  the  mine  being   made   up  by  tho 

- 1  ibout  one  hundred  tons  each,  samplfs,  or  lilllu  bags  from 

'  !ie  ngenl*  for  the  different  copper  companies,    Tht  agents 

.1.  n.-iv'T-',  a  Bot  of  men,  who  (strange  to  relate.)  are 

II  of  the  theories  of  chemistry  or  metallurgy, 

;  illy  determine,  with  great  accuracy,   the  value 

iniple  of  ore.     As  soon  as  tlie  agents  have  been  informed  of  the  assay, 


drtrmiinr  bow   miich    a   tnn  they  will  offer  for  each  hea 
:-t£llg.      At 


tap 
ell 


lb  mam  ia  ni 

rjl>btUt.  wit! 


of  ore  at  the 

17.  all  the  mine-age  I  itfl,  as  well  aa  the  agentA 

attend,  and  it  is  singular  tn  see  the  whole  of 

.'1  thousand  tuns,  ^old  without  the  utterance  of  a 

the  copper  companies,  seated  at  a  long  table,  band 

uuirman,  a  ticket  or  tender,  slating  what  sum  per  ton 

>■     As  soon  as  every  man  has  delivered  his  ticket,  they 

-• ^  ■  -ether,  in  a  tabular  form.     The  largest  sum 

hed  by  aline  drawu  under  it  in  the  table,  and 

....  i%  the  purchaser. 

V  ores  for  market,  the  Bret  process  is  to  throw  a^ide 

y  arc  unavoidably  mixed;  this  task  js  performed  by 

'tjfuientdofurcarethvn  coiled,  or  broken  into  small  pieeeii, 

'ing  again  picked,  they  are  given  to  wliat  the  Cornish 

>qt  \\  young  girls.     Tliese  maidens  buck  the  ores,  that 

or  flat  hammer,  ihcy  break  them  into  pieces  not  exceed- 

The  richer  ports  of  tho  ore,  which   are  more  easily 

d  smaller  in  a  kind  of  mill,  the  principle  of  Uie  construc- 

■'      '      iaraonp.  162;  where  a  represents  a  weighltd 

the  ore  between  it  and  the  roller  b  becomei 

..  ;tie  lever,  tlie  crushed  ore  falls  away,  and  a 

I  into  a  position  to  receive  the  presnure  uwjn  the 

'  V.  1.    Tne  coarser  pf»rtion«,  which  are  the  hardest, 

in   which  heavy   weight*   or   hammers   are 

It.  and  allowed  to  fall  upon  tlie  ore,  a  ttream 


•  deUU«d  dncn'ptioD  of  his  apparatas,  prefacing  our  acoount  with  the  obMr- 
VAliuit.  that  its  application  is  not  oonfiaed  to  the  more  precioos  metals,  but  maj  b« 
advantKgeoiuly  employ^  in  the  separation  of  uther  solid  substances  of  dissiimUf 
■piflifif  gtaritias.     If  ilie  matrices  in  which  metah  afe  found  are  of  a  hard  tad 
olony  aatunv  ihejr  must,  in  the  first  instance,  be  redooed  by  hammers,  or  by 
the  opcratiou  of  an  prdiaonr  ctampjog-mill,  to  powder  or  dust ;  fur  the  tmsller 
ihc  psruHri  rt,rr,  the  more  efTectually  will  ttif  v  be  separated  by  the  subseqaettt 
proeesa.     11)«  materials  so  prepared  are  pnt  into  a  deep  conical  or  cylindricsl 
tubt  with  a  quantity  of  water  sufficient  to  permit  the  whole  of  the  ore,  soil,  or 
cthfT  pfiwdered  materiab,  to  float  about  in  a  perfectly  fne  and  liquid  state 
w  lieacver  the  water  is  stirred  roond  by  the  a^taton,  which  we  stiall  presently 
do»enbc  ;  and  with  a  force  and  Telocity  so  as  to  drive  the  water  up  the  sides  of 
ths  tub  in  iuch  manner  that  a  hollow  space,  in  (he  shape  of  an  inrerted  cone, 
m*y  be  fonued  in  the  water  within  the  tub.    I^  1  oif  like  prerious  eDgrarings» 
is  a  side  view  of  the  appantui ;  J%i  S  a  pUn  of  die  ame ;  and  Fiff.  3  a  sec- ' 
iitm  of  the  mbi  to  abow  the  tatm  of  lb*  i^itakir,  aad  the  Beans  used  to  suspend 
mom  in ;  the  aawe  letters  of  refrrence  are  ased  to  deaoCc  the  same  parti  in , 
IIm  i^iaitm.    A  v  the  tub,  quite  snwoth  in  the  inside,  snpported  upon  a  < 
platferm  B^  Ibnning  a  pait  of  the  fnofl  of  the  machiBe,  and  from  which  tba 
tva  ■twiiii^  CQ  nw  thai  moon  ika  baraootal  crasa-frame  D  D,  whickj 
tu^m  tin  actaMr  F  G  H  L    tfcii  wKilar  nay  be  aiade  of  wood  or 
■mmilMt  ta  uw  lifBtwdf  af  (be  MaTyaf^  aad  cmauto  af  fbttr  douUe 
F  P  F  P»  wbacb  wpiort  aad  cany  Ibe  siaRfla  1 1 1 1,  w^eb  ^^^gj 
ar  ba  srwwed  ar  monktd  ia>a 
iDtbr 
tbr 


an  m  Uka  mbbbct  maw^  ar 
A*  c««li«  af  tbs  Uacb  ( 


ififtdk  H  laiMs,  W^  ftxcd  by  a  nat  aad  scnw  b 
wbiariat  at  iis  i^fw  aad  ia  iba  bMAe  t,  abkb 
N«ad ;  ea  abkb  amaiit  tba  ifMfe  bas  twa  cms 
Insibanaaa.  A*  dM  paver  «d  vtlacity  af  tbe 
Waal  ia  hnaaaebiaML  a  ikaw  ia  bvc  •£  L.  n 


arau  F  F  F  F, 
IralblockG; 
ti  dbe  agitator),  tht 
Ukc  block,  and 
to  turn  the 
iMind  beaiiogs,  whidi  raa 
a.    A«ib»pa*criMdvtlaeMy«rtbevaebK  vooUaotbe 
MmI  ia  haf*  ■■tbiiiii»  a  tmr  ia  b^  «t  L.  apaa  te  iraa  spindU  H, 

<bl>  tba  Hwi>»  — y  ^  ^"^  ^T  *  ^— ^  U  "."C  **— *  *  >  '^ 
linir mmi  kf  a  hmm  abi 1 1  («r  aai  isiiiaat  aaau)  m  Aow%  ia  Bm. 
aSiivbiiv  life  tba  baad^aad  N  ^a  kna  im  find  ttpoa  iba  T«ii 
ibaftOc  Iba  bml  paiiM  «r  wbicb  at  f  »4»a  toJiba  toria 
aaa#^  aat  laaaa  la  laa  saasifs  aacaaia  a  asaa  aw  caaann 
fewwrti     %(bia»aiaaf'asila^aBriHiiiit«iadberqf 
■fcaad laMJ  im bwas  abut  aad  ba  aadfcrfat  Aa mmt  taaa.    Ite 
bn  «f  iba  tfbvan  11  caaa  m;  ailj  m  caalaet  aidi  tba  aUei,  aad 

af  te  n^  »ai  lo  iaann 
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in  a  W4t«r-tigfat  manner  within  it ;  */  it  an  iron  I#m 
Um  fbleram/  for  tfa«  jrarposc  of  moving  the  pliton  with  wbich  it  ii 
bv  the  rod  g ;  and  A  is  an  iroa  loop  or  jruide,  which  not  only  aow 
r/to  more  up  and  down  withoat  external  action*  but  alio  r^ulam 
•nd  Twtnuns  its  qaandiy  of  motion,  which  in  necesury,  because  when  vtm  vA 
«  of  lb«  Ufw  is  drawn  up  to  ita  higheat  possible  eieration,  the  piston  d  ibouU 
b*  4t  Ihe  top  of  th«  barrel  e  c,  with  iia  convex  upper  surlace  ju«t  projecuog  iiti 
^  tub.  as  shown  by  the  curved  dotted  line;  and  when  the  end  e  of  the  lerer 
\k  at  it»  grealest  depreMton^  the  pi-»ton  must  be  at  the  bottom  of  the  »ai*i 
but  muit  tWTermove  out  of  it;  aiid  when  the  said  pittua  is  in  iu  low.v 
tMM,  u  shown  in  the  fi^ur^,  its  upper  sur&ce  must  be  juil  below  u  ruw  ol  Ivri 
Mn.  which  are  formed  nmnd  the  said  barrel  as  at//;  consequently,  whilf  tk 
piston  is  in  iu  position,  any  6uid  that  may  happen  to  be  in  the  tub  will  fiyw  flrt 
of  it,  through  the«e  holes,  into  a  shallow  tub  E,  placed  underneath  to  receive  \\\ 
but  if  the  piston  is  raised  rather  more  tlum  its  own  thickness,  it  will  cu^eriU 
the  said  hole//  and  prevent  the  discharge  of  anything  from  the  tub,  lUhoegb 
it  will  leave  all  the  upper  part  of  the  barrel  cc  open,  as  a  well  or  receptAcla 
rvccive  anything  that  may  fall  into  it ;  and  this  weli,  or  receptacle,  infty< 
moment^  be  annihilated  by  pushing  the  piston  upwards. 

The  other  form  of  tlie  ralve,  shown  iu  Fig  5.  is  Biiiiilarly  placed  in  theo 
of  Um  bottom  of  the  bib,  and  for  the  same  purpcne^  though  rather  more  sin 
in  its  constractiou.  It  consists  merely  of  a  conical  brasa  or  other  metal  st 
turned  and  ^und,  or  packed  so  as  to  fit  tightly  into  the  hole  of  the 
plato  i  t,  which  is  let  into  the  bottom  o(  the  tab :  this  stopper  is  moved,  i 
the  former  ralve,  by  the  iron  or  metal  lever  «/.  and  attached  to  the  plug j 
•topper  by  the  iron  rod  g,  so  that  the  valve  may  be  opened  or  shut  at  pies 
by  'Pplyi'ig  ^be  hand  to  the  end  of  the  lever.     It  wUl  be  observed  in  sll 
aoove  tiguros,  and  particularly  in  the  perspective  view  of  the  agitator  at  Pf, 
Uiat  there  are  no  stirrers  1 1 1  in  the  centre  of  the  agitator,  but  that  a  c« 
space,  fully  equal  to  the  size  of  the  central  valve,  is  left  free  for  them,  not 
for  tlie  purpose  of  pemutting  the  valve  to  rise  between  the  stirrers,  but  tUa! 
prevent  the  same  degree  of  motion  being  given  to  the  central  part  of  the  I 
lents  of  tlio  tub,  that  U  given  to  the  sides  of  iu     Having  so  for  deecribed 
general   form   and  construction  of  the  apparatus,  we  shall  next  prooecA] 
Saaoribfl  the  manner  of  using  it,  for  the  purpose  of  extracting  the  gold,  sill 
or  other  metals  or  materials,  from  the  sand,  earth,  or  other  matrices  with  wl 
they  may  happen  to  be  mixed.     Fur  this  purpose   the  tub  A  A  must  b«  al 
hall'  filled  with  water,  or.  what  is  better,  may  communicate  by  a  pipe,  •boo' 
trovtgh,  with  water,  which  can  at  pleasure  be  permitted  to  run  into  the  tuli 
may  be  stepped ;  the  cock  S  and  central  valve  being  of  course  closed  at 
time*     The  ore  and  matrice,  or  other  material  to  be  operated  upon,  reduce 
a  state  of  powder,  must  now  be  thrown  in,  iu  «uch  Quantity  that  it  will: 
exeeed  in  weight  more  than  about  half  the  weight  of  the  water  in  the 
Wiy  one  time ;  but  a  greater  or  lesi  quantity  may  be  added,  according 
dfn^ty,  which  will  be  aanly  ucertained  by  practice.     The  agitator  i»  tht 
be  put  into  motion,  beginning  slowly  at  first,  but  quickening  it  until  the  w| 
quantity  of  water,  and  the  materials  that  have  been  thrown  into  it.  are  potj 
rapid  niotioii,  and  the  whole  of  the  ore,  or  other  material,  however  heavy, 
become  completely  incorporated  with,  and  floats  in,  the  water.     U  will  si     ■ 
found,  that  the  walrr.  by  its  centrifugal  tbrce,  will  rise  against  the  sides 
tub,  and  leave  a  hollow  space  in  tlie  middle  of  it,  in  the  form  of  un  itn 
cone,  as  sho«n  by  the  dotted  line*  A  i  i  k,  in  the  section  of  J-^o.  II.     Tliis 
takes  place  to  such  an  txlent  (if  the  heifrht  of  iXxc  tub  and  the  aixe  of  the 
euitator  are  properly  proportioned  to  one  another,  and  the  uiotiau  is  sufiicii   '""' 
rapid),  that  uie  ocniral  volee  al  the  bottom  of  the  tub  can  be  distinctlf 
Ihwn  above,  and  may  even  be  opened  without  danger  of  discharging  mi 
lb*  valer  :  and  if.  after  vontinnmK  this  rapid  motion  for  two  or  three  mii 
il  18  gntduallv  ab«tA*d,  and  lltn  agiutor  is  hrouebl  to  a  slate  of  rest,  it  wi 
Ibona  that  al)  the  guld  or  silver,  or  other  metak.  so  mixed  witli  the  water, 
•Mwted  ill  a  heap  in  the  centre  of  the  tub^  immediately  over  the  ci 
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rery  little  ftclmixtiire  of  the  Mnd  or  catlh  that  was  previously  mixed 

d«  consequently,  if  the  pinton  H  of  the  hib-valve  in  Fiff.  3  ia  lowered^ 

Til  the  chamber  or  cavity,  at  the  same  time  that  the  motion  of  the 

slackeoedf  such  heavy  materinl  will  be  deposited  in  the  said  chamber 

aiid  may  be  dravrn  off  with  a  tittle  of  the  aand,  earth,  and  water 

ng  it,  into  the  receinnjE*  tiihe  Ej  by  lowering  the  «aid  piston  below 

ribed  at  fff  in  the  figure;  but  if  the  discharge  should  b«  followed 

eh  63nd.  eartli,  and  water,  it  may  insinnlly  be  stopped  by  raising  the 

D  the  holes.     Should  the  ore  or  other  material  not  bo  sufficiently 

posit  itself  in  the  centre  of  the  tub,  then  the  utopiM-r  valve,  ahown 

ia  to  be  uied  in  preference,  which  is  not  to  be  opened  until  the  fluid 

hu  been  moved  fur  a  minute,  nnd  the  central  hollow  cone  is  formed 

die,  when  tlie  iiTr>p]>er  muy  be  raised,  and  the  speed  of  the  agitator 

t  Until  the  wat  T  begin.^  to  flow  gently  from  the  valve,  when,  in 

will  bring  the  ore,  or  othi-r  Iteavy  mutenala  ^'iih  it,  and  must  ha 


mu  »o  loiig  lis  tiin  Is  the  case :  the  valve  is  then  to  be  eloned,  and 

ftf^in  put  into  rapid  ntotion  ;  after  which  the  valve  is  to  be  ai;aiu 

•o  in  injcces^iun,  until  ilie  whole  of  ihc  ore,  or  other  heavy  mute- 

hich  will  be  known  by  ita  ceasing  to  mn  from  the  h>wer  cen- 

rn  iiiing  refuse  is  to  be  drawn  off*  by  opening  the  volvc 

"Uily  placed  another  tub,  called  the  wMte-tub,  under 

lUL-   I   uj.o^c  of  recoinnt;  it;    and  while  so  running  off.  the 

kc])t  in  modon  to  Mir  it  up  and  vro^h  out  the  contents  of  the 

IV.  thf  wiujtc-iub,  wjih  its  conlcnts,  must  be  removed,  and  tho 

supplied  Willi  n  fresh  quantity  of  water  and  ore,  or  other 

ttuA,  to  resume  the  uperalion. 
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From  (he  furvgoing  dMO^ption  of  ihU  machine  hi  \t»  most  simple  iUS«,  it  viQ 
Appear,  Uiat  h  much  Teas  proportionate  quantity  of  motion  lakes  place  DcartOr 
centre  of  the  agitator,  than  near  its  outside,  particularly  when  the  rotdiinir  j 
made  on  a  larg«  scal^,  on  which  account  it  is  necessary,  in  large  machino,  lo 
construct  a  double  a^tator,  that  is  to  lay,  one  in  which  the  central  part  tumi  at 
moves  vith  greater  velocity  than  the  external  part,  as  shown  in  section  at  >yS. 
irhere  I  1 1 1  F  F  show  the  agitator  coostru^ed  aa  before,  except  that  its  arm 
and  stirrers  arc  mnre  extended  from  the  centre,  so  at  to  make  room  for  iht 
tmaUcr  central  agitator  iiti  vliich  may  be  constructed  in  the  same  vsy  u 
^hiian  described,  or  may  have  its  stirrt^rs  fixed  into  the  circular  block  of  wood 
or  meUl  J  J,  and  the  iron  axes,  instead  of  bein^  fixed  into  the  Cf-ntnJ  block  H, 
now  pssaes  through  it,  and  is  Axed  to  the  smail  or  internal  ag^italor.  For  llm 
purpose,  the  central  block  G  of  tlie  agitator  should  be  lined  with  a  bran  bov 
ur  hare  proper  bearings  upon  its  ends,  so  that  it  may  revolve  freely  upon  M 
>rt'n  spindle  H  ;  it  has  also  a  bearing  at  «i,  in  the  lower  part  of  the  cross  6siBt 
t)  D,  Co  assist  in  supporting  il;  and  on  account  of  the  greater  weight  thai  now 
hangs  m  the  said  iion  spindle  H,  two  friction  wheels  are  fised  to  its  upiter  cndi 
as  at  A  o,  which  run  upon  the  top  nf  the  brass  bearing  p^  and  materially  dimi" 
nish  the  frictiom  ^Vhen  the  double  arrilator  is  used,  two  riggers  will  be  neo^ 
•ar>',  01  at  L  and  W,  and  the  one  at  W,  which  communicate*  with  the  lup 
externa]  agitator,  is  made  double  the  diameter  of  the  amaller  one  L,  wbidii* 
6xed  upon  the  iron  axle  H,  in  order  that  the  small  internal  agitator  may  n 
with  double  llie  Telocity  of  the  large  external  one.     In  every  other  respect, 


IBftcbtne  is  the  some  fts  the  /V-  ^  i*  ^fi  rlrvat 

machine,  with  a  doable  agit.) :  to  show  how  such  a 

t'Q  a  imall  scale,  mar  be  moxed  by  Uaad.     iatni  m  xn  the  two  rij 
I  and  ( xtctu4l  aiptatot),  ■«  in  the  Int  figuf«»  ani  moKioo  i^ 
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hf  the  bandi  m  m,  which  pa»  round  the  two  riggers  o  siii]  v, 
•am*  diaincUT,  luifl  hi>th  fixed  ujhui  the  upright  iron  ih«ft  x«, 
rftmc«  the  bevctlcd  uheol  y,  which  is  drivt-n  hy  the  Urger  wheel  Y, 
1m  ^ii.tfl,  which  ttlso  carricft  a  heavy  fly  wheel  ix,  and   iJi* 
li  the  whute  i*  turned-     The  timber  frsmiag  I/,  for 
•tid  riggers,  ti  too  obviouc  to  ueed  devchptioii,  sad  may 
form,  to  Auil  tite  rimvetiirnce  of  the  place  in  which  the  niachinenr 
Olid    when   a   hor»c   is   Adopted   for    machincn'    of  mac^nitude,    it 
C»dtflM  to  observe,  that  it  muat  take  into,  and  drive  the  witeel  y, 
tliis  fHtrpove  may  be  fixed  higher  ou  its  shaft,  wlien  the  wheel  y,  with 
Abaft,  fuid  handle,  m  ill  be  uunecestan*.    In  the  uae  of  this  machine, 
eipect  to  get  the  ore  or  other  heavy  material,  separated  from  tlio 
or  oUiiT  malenul,  witli  which  it  may  be  mixed,  in  a  clean  and 
,  by  one  operation  as  hereinhefure  described,  because  a  considerable 
and  earth  wdl  inevitably  run  oH'  with  it  in  the  wat^r.     Tho 
by  the  patentee  therefore  is,   to  save  all  the  first  portions  that 
ecntnu  ralv'c  at  tlic  fim  washing,  in  a  tub  or  other  receptacle  by 
when  a  suificient  quantity  is  thus  accumulated,  it  iato  be  again 
ne,  which  may  be  snialler  fur  this  purpose,  and  it  is  to  be  treated 
Aa  same  manner  as  the  crude  materials  m  the  first  instance,  when 
rther  cleansed  and  purified  ;  but  if  not  in  a  sufiiciently  clean  stale 
d  washing,  it  mu«it  undergo  a  third,  or  even  fourth,  in  the  ionio 
hand  machines,  according  to  the  purity  rcauired ;  which  by  due  and 
lions  herein  given,  mid  a  Utile  practice,  may  be  carried 
It  ii  also  necessary  to  observe  that  the  operation  of 
res,  or  other  heavy  materials,  by  the  machinery  before 
iied.  m»'  -d.  (though  in   a  less  convenient  manner,)  wiilioui 

Ib|^i  ut  <- .:  ihi!  butluiM  central  valves,  or  any  valves  at  all;  because 

^Vf  materials,  if  not  permitted  to  cvcitpe  hy  tJie  valves,  will  accumulate 
^m  in  the  centre  of  the  tub,  and  will  be  found  upon  carefully  removing 
^ktrih,  or  matrice  from  around  about  it ;  or  another  proces  may  be 
^K  M  the  apparatus  dclincdted  in  the  subjoined  i^.  7,  is  adapted  for. 


M/.  7. 
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A  tlta!low  t«b  W  ert  wUliin  a  deeper  aud  larger  one  T,  either  with 

■     ibove  the  b<itluu»  of  llie  exterior  tub  ;  or  ibe 

,'  Kireani.  or  u  iiream  may  be  made  to  nin 

..11  the  anpiroliis  is  arrunged  in  this  form, 

.1   F  F  I  I  will  have  the  etiect  of  throwing 

i.r  iM»**  I.  .,.„^.u...i  with  the  ore  into  the  iliallow  tub,  over  iu 

t 
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■■ilgeB  into  tlie  external  tub,  nr  into  tlie  running  itream.  (ai  the  enie  niAj^H 
ivr  into  a  resen-oir;  anil  with  it  ncurly  nil  tliu  sond,  earth,  ur  mutrire  iri^l 
ilhrown  over,  so  a«  to  leave  tl>c  ore,  or  other  hea%'y  muteriJil,  in  a  neurly  eUm 
Mftate  at  ihv  bottom  uf  the  tub,  porlicularly  if  a  sufHcieut  quoiitily  of  mautIiu 
been  uted  during  the  proceu. 

The  whole  agitator  i«  now  to  be  removed^  for  taking  nut  the  clean  art^  uA 
when  an  accumulation  of  refuse  has  taken  place  in  the  outer  tub,  (if  nvk  « 
one  be  used,)  the  inner  one  is  to  b&  removed,  and  the  agiuttor  laweu-d  intuthc 
other  large  tub  for  Htirring  up  the  said  refu8«  and  water,  while  it  u  dnwa  fJl 
Ky  the  plug)  or  spigot  and  fauset  at  S ;  after  which  such  reiuM?  &nd  wattit'iin 
to  be  again  passed  through  a  machine  by  way  of  exuiniiiation.  to  oscrnaiD  if 
any  ore,  Sec  had  passed  over  with  it;  and  if  so,  it  will  be  obtaincil  it  llil 
aecond  wiuhliig.  The  refuse  and  water  might  be  led  over  coam  BjuhmI 
or  doth,  in  which  the  heavy  material  would  deposit  itself,  if  there  be  anyIrA 
in  the  refuse.  It  may  likewise  happen  in  some  cases,  that  ihe  orr,  or  otlur 
heavy  substances,  cannot  be  conveuiently  broken  doMm  and  reduced  (opovdefi 
but  may  contain  diamonds,  precious  9U>ncs,  lumps,  or  fragments  whicfi  wvuU 
bo  too  large  and  heavy  to  be  put  into  motion  with  the  water,  aa  before  descnW; 
whenever  this  ii  the  case,  tlie  conntructiiin  of  the  agitator,  shown  in  Fi^.  7,  is 
recommended,  which  in  eflect  is  the  same  as  those  already  dcscrilicd;  bat 
instead  of  intersecting  the  arms  F  F.which  carry  the  stirrers  1 1 1 1  into  the  centnJ 
block  of  wood  already  described,  a  circular  kind  of  funnel  or  hopper  is  coMiruclfd 
as  ihuwn  in  section  ^^gggg^  of  iron,  and  the  spiiuUe  revolves  into  tranwrnt 
pieces  mm  within  the  said  hopper;  such  pieces  being  placed  with  their  thinDOt 
(Ijinensiuns  upwards,  so  as  to  cause  as  little  nbHiructinn  as  possible.  Tltii  hcth 
per  is  to  be  fed  with  ore  (previously  broken  into  small  pieces),  by  mean«  of  Iw 
■hoot  nn,  which  may  be  snook  by  joggles  at  r,  tike  a  cornmill,  or  be  fed  byar 
other  convenient  method.  Fig.  7  also  shows  another  form  of  the  agitator: 
double  set  of  arms  to  carry  the  stirrers,  is  not  essentiul ;  all  that  is  necessaij 
is,  that  it  should  possess  suHicient  strength  and  substance  to  put  the  whole  ol 
the  water  and  heavy  materials  mixed  therewith,  into  a  sut^ictently  njM 
motion,  to  produce  the  conical  hollow  space  similar  lu  kkk.  Fir;.  3,  as  bciorq 
described. 

In  addition  to  the  several  modes  of  working  the  apparatus  explained,  tt 
proriosed  to  work  the  same  in  streams,  or  ponds,  where  gotd-dust,  otes,  &c  nu^ 
be  found,  or  suspected  to  exist,  without  using  a  tub,  in  whicli  case  the  agitat«| 
only  is  to  be  used,  and  mu»t  be  supported,  as  before,  by  its  crosvU'orers  1>0 
And  standards  C  C.  Fitf$.  1 ,  2,  3.  6,  6,  being  either  fixed  to  the  bottom  o 
a  boat  or  punt,  or  supported  between  two  boats  or  punts,  tlie  same  brii^ 
immovably  moored  or  hAcd  upon  the  water;  or  'he  machinery  may  be  pi 
upon  a  stage  with  legs,  adju>«tuble  to  the  depth  of  the  water,  so  that  the  agitotd 
may  be  put  into  rapid  circular  motion  as  before  described ;  or  as  iiear  ns  pon 
siblc  to  the  bottom  of  such  river  or  stream,  when  it  will  soon,  by  such  moUoo, 
remove  the  soil  (provided  it  is  not  too  hard  or  strong),  and  will  form  itself  in 
a  circular  hollow  space  equal  to  its  own  diameter,  into  which  space  it  is  to  1 
gradually  lowered  as  the  earth  is  washed  away;  when,  it  any  gold-dust,  ore,  i 
heavy  met&ls  ore  present,  they  will  be  brought  to  the  centre  thereof  a«  effifC 
luoll)  OS  if  the  first  agitator  had  been  worked  in  a  tub ;  which  done,  the  \mA 
tiun  of  the  central  spindle  of  the  ogitator  ia  to  be  worknl  as  accxiritely 
}H»sible,  either  upon  the  sloge  that  supports  it,  or  by  placing  upright  ttnuffb 
rods  in  the  ground  round  about  it,  when  a  light  luetal  tube,  of  tiltllt^d  or  plati 
Iron,  open  at  both  ends,  and  of  eminl  diameter  to  about  one*foiirth  of  tfal 
agitator  that  has  been  used,  is  to  be  lowered  over  the  said  central  spot,  for 
pur|MMe  of  confining  and  covering  whatever  may  have  been  so  brought  to  ibi 
centre,  which  may  then  be  raised  in  the  tube,  by  inserting  a  pump  therein  tiS 
it  reaches  the  sand  :  and  after  having  made  with  it  a  partio)  vacuum  by  raUin; 
litis  pump,  the  whole  tube  is  brought  out  with  it ;  or  by  means  uf  proper  ladlb 
nugert,  «crew-wurmi>,  or  other  implements  used  for  boring  the  eartti,  and  brin^ 
lug  up  the  »aine  tlirougb  tubes  for  well-sinking,  and  other  weH-knowii  par^ 
|Nnef;  or  the  iniplemvut  shuun  at  i-^g.  8  may  be  used  to  odTantage.  I 
COttoists  of  un  hoogonal,  or  other  jtoly^jonal  pipe  of  iron  mode  nearly  to  lit 
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laiilft  ftf  ih*  liit!ii  pipe  befom  mentioned  (directed  to  b«  lowered 
iial>);  lU  luwtT  itihI  in  |u  be  fonned  into 
It  ml  lini  »idei»,  as  ot 

by.  ■-' ;   iiii-*t-  j'u;itn  siiuiiU  be  of  slcel,  ntit 
bbiUty,  but  thot  tlicy  may  bend  inwards 
^ -..,,...    .....tn  in  die  I'onn  fhowti  at  X,  in 

t  14   U>  b«  liiwered   into  iho  titb« 

i d  il  muit  he  piuhed  ihrough  tlie 

irver  tlie  AeiUtor  may  Imvc  bruiij^ttt  lo 

by   sloekentug    and    turning    it   round  ; 

be    Mine    time,  the  central  chuin    which 

by   brancli  chaini  with   each  of  the 

AS  seen  At  Y,  i«  to  be  strained  with  suffi- 

eJlber  hy  the  icver  Z  or  in  any  other 

Ig  all  the  Br»t  points  n  a  a,  &e.  tugethLT,  in 

'  tbey  will  be  retained,  until  llie  contents 

M  to  tlie  pipe  are  brought  up  out  uf  the 

iiAchdrged  on  the  boat  or  phtiform. 

low  described  b  variety  of  processen  for 

nre«  of  copper,  lead,  tin,  gold,  silver, 

Ihcr  metAli.  we  will  refer  the  reader  to  the 

t,  (Vol-  I.  pp.  37-4  and  376.)  where  a  sectional  engraving  of  a  coat 

o  mine  is  given,  witli  an  accurate  description  of  the  mode  of  wurk- 

.    It  is  an   fiatonishing  and  highly  interesting  sight  to  a  striutger  in 

irbond  uf  Birmingham^  and   in  other  coal  and  iron  districti,  lu 

He  view,  a  great  number  of  steam  engines,  with  all  their  ninssive 

rd  appamiufiiSimuhaneoualy  at  workinlheopcn  air;  some  employed 
!'  II  uie,  utliers  cohI  ;  which,  as  tliey  emerge  from  the  earth, 

p  ipon  an  elevotfd  rail-ruad,  from  whence,  by  their  own 

1  of  machinery,  they  arc  conveyed  with  rapinity  to  their 

,  :ics  ore  inai&utly  discharged,  aiid  the  emptied  skip  brought 

|ii_,^  _  uccewion. 
i«  A  name  which  was  given  to  what  is  now  called  cinnabar ;  it  Is  a 
tal,  of  a  shining  red  colour,  out  of  which  quicksilver  is  extracted. 
The  ploee  in  which  the  king's  money  is  coined.  Formerly  mints 
Jznost  ewiv  country,  for  DutnlLhstaiiding  the  cohiing  of  money 
II  tiniei  to  Lave  been  considered  a  special  prerogative  of  the  crown, 
riocn  ceded  the  privilege  to  their  subjects  to  a  great  extent,  reserv- 

|>.  '  ;  mints  for  the  City  ot  London.     This  arrangement 

b  'in  kings  with  little  alteration  until  the  period  of 

I  : .  u  honi  the  east  of  Germany,  persons  well  skilled  in  the 

II  [  '  improving  the  cuiuage.     I'Vuiu  this  lime  to  ttie  accession 

'    ''^-   hut  small  progress  appears  to  have  been   made. 
t  \oured  by  introducing  nnany  alterations  in  the  con- 

I :  nrove  Lite  coinage.     From  this  period  a  considerable 

k  lo  have  eiopsed,  without  any  material  changes  taJLing  place,  until 
pirtit  of  ft  C'nnimiltee  in   179B,  to  consider  the  eilablisnment  and 

r 
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nimt,  Oie  result  of  which  was  the  erection  of  the 
II.  between  1805  and   JSIO,  with  highly  improved 
cilities  for  carrying  on  the  process  of  coining  exten- 
'Jlie  vanous  chemical  manipulations  necessary  for 
meuii  t'l  lis  ,nir  degree  nf  purity  previous  to  coinage,  it  is  not  our 
into;  we  ibull,  iherL-fure,  proceed  l»  a  description  of  the  dif- 
of  corning,  after  the  metal  has  been  received  in  the  melting 
onial  mode  whm  to  melt  the  silver  in  black  lead  pots,  and  a  const- 
nf  tt-Vrr!*  fi-.r  tin-  Bunk  of  Ireland  was  produced  in  this  man- 
Spanish  dollars,  and  tlte  tokens  of  tlie 
inelt  them  in  quantities  of  60  lbs.  troTj 
ice  of  this  mode  was  xiitimattely  severely 

A  qualities  could  not  be  used  for  coinage), 

t^  Aft  blu»luig  M:\er»l  together  in  one  pot  to  produce  the  proper 
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■tnndord  of  otir  money.  Th»  oVstade  imt  so  Mverely  felt  that,  in  \TJi 
Mr.  A1chome«  ibpn  principal  ossav  rnftater,  vias  commissioned  by  GovemmMll 
vixit  llie  niinta  of  Paris,  Btuxscls,  Kuueii,  and  Lille,  for  the  purpote  of  conecUai 
Information  witli  reftpcct  tu  the  arts  uf  coining  as  prarttsed  in  tlio«e  tnto^^l 
ntore  purticuUrly  the  mnttt  approved  mode  of  melting  silver  in  Urge  qufl^H 
Alchorne's  intimate  knowledge  of  tlie  Hnglish  mint,  together  with  1^^| 
ncmurements  us  a  practical  chemist,  eminently  fitted  him  for  the  undert^H 
ana  his  observations  on  the  coin  and  coinage  of  France  and  Flandff^l 
alike  creditable  to  hisjudgment  and  knowledge.  ' 

It  is  recorded  in  the  documents  of  the  mint^  that  at  the  r*c<m)i^  I 
^Vlllillm  III.  the  puts  of  silver  weighed  400  pounds  troy,  and  upwards,  aa^i 
is  somewiiQi  extraordinary,  that  no  trace  of  the  process  by  which  iliii  wi 
avconmlitihed  Ititi  been  found ;  it  is,  therefore,  mere  matter  of  conjecturs  tU 
poU  ol  urought  iron  were  used. 

In  17AS,  M>me  trials  for  melting  silver  in  wrought  iron  pnta  look  plicfitj 
menus  nf  n  blast  furnace,  but  they  were  foimd  so  inconvenient,  laborious,  and  prt 
titless,  n>  to  cause  the  process  to  be  abandoned.  In  1767,  some  new  experitnad 
wpro  tried  by  Mr.  Morrison,  (thed  deputy  muster  and  worker,)  who  conducW 
tlu'  meltings.  A  blust  furnace  was  ngain  tiied  and  again  abandoned.  Henei 
attempted  to  m^U  t)ie  silver  in  large  black  lead  pots,  containing  from  100  lbs.  I 
I'iOlbs.  iroy ;  but  the  repeated  breaking  of  these  pots,  alihough  guarded  fl 
the  outside  with  hitine,  proved  a  great  interruption  to  the  business,  and  striol 
!•»••  to  tlie  melter.  Trial  was  likewise  made  with  cast  iron  pots,  but  these  wfl 
found  subject  to  melt,  and  the  iron  consequently  got  mixed  with  the  sil*l 
lite  work  too  was  coiitinually  stopped  by  the  King's  assayer,  the  metal  not  bol 
uf  the  proper  standard,  in  consequence  of  being  refined  by  the  procesi  of  mo 
ing,  and  lading  it  with  ladles  frum  the  pot 

Urrat  diHicuUies  likewise  were  experienced  in  blending  ingots  of  diAn 
qualities  so  as  to  produce  the  proper  standard,  the  pots  not  being  suffieieol 
Inrf^e  to  contain  the  larger  ingots  of  60  to  80  lbs.  troy,  when  blended  tq|^| 
It  waH  tlirrettire  obvious  that  this  mode  of  conducting  the  silver  meli^flH 
rxtviMliiigly  detective,  and  was  tn  consequence  abandoneiL  Experimeii^^| 
then  iriva  with  a  reverberntory  furnace,  omit  af^er  the  model  of  thaw  ^^| 
the  liille  mint,  but  with  nn  better  success;  and  the  process  waa,  at  Ib^| 
ca%«%  abandoned.  The  principal  obstacle  here  appears  to  have  been  d^H 
refliieuirnt  of  the  silver  in  the  mtlting,  bv  the  oxidation  of  the  alloy.  !|^H 
and  iri'8  further  trials  were  made  by  M'r.  Morrison,  for  the  purpose  OT  M 
C^Huing  this  hppan-nlly  inaurmnunlable  difficulty.  In  these  experiments  he  If 
thrr<>  mrnaci'S  of  dit!erent  const  rue  lions,  and  although  he  accompbslied  ml 
livwards  liis  objisrt,  there  remained  still  a  serious  imperfection,  arising  from  < 
pr\*ci-«s  of  dipping  out  the  metal  from  the  pots  with  ladlex,  which  in  ttd4iW| 
chilliu};  ihc  metul.  was  exceedingly  laborious,  and  fraugbt  with  many  ^MH 
tapra.  tn  1803  Mr.  Muni  son  died,  without  bringing  the  process  of  HM| 
iltrer  to  that  degree  of  neifcctinn  which,  had  he  sunived,  by  the  activity  of 
tuteUect,  great  knowledce  of  lui  subject^  and  unwearied  perseverance  m 

raecntion,  he  would,  duubtlesa,  have  acconiplished.     His  sun,  who  voccetl 
hts  situation,  appears  to  have  inherited  his  father's  active  and  infUig 
ntbtd ;  for  in  a  sitvrt  period  he  so  successfully  exerted  himself  for  the  accO^H 
(if  (he  object  soiiiL'ht  lo  l>e  auaim-d,  that  by  the  construction  of  a  ^H 
ip  '  '  use  of  cbst-iron  pots,  the  use  of  pots  of  a  sixe  capable  of  mSQ 

>  lbs-  troy  at  t«ite  ctiaige,  the  adoption  of  such  mai^inery  as  vol 
itf  1^.  .1.  ihr  (-litni%v  and  WH-iteful  process  of  lading  the  silver  from  tht  | 
ita  mrlted ;  and  fasily,  the  introductioa  of  the  use  of  moulds  nade  of  i 

in  pUr«  of  ttiose  then  u-Mrd,  which  wrrr  made  of  saiKi,  ifae  proceat  of  m 

tOVfVtto  IWrfrxm  U-ing  a  labunvos  tTvubtesone,  and  exprtuire  prod 

iti»  «imtile.  and  rtKctmt   in   otieration.   and  capable  with  ease  of  melt 

>  uf  silvrr  daily.     The  ittustration  opposite  exhibits  a  persj>ec1 
■■  Mhct  at  present  in  um.     A  A  are  the  furnaces  iu  wbico  the  m< 

I'bese  are  the  air  furnaces,  boik  of  fin  brick,  in  the  usual  nian 

IVrtiaces.  but  to  render  them  mora  ^muM^.  the  brickwork  is  c4i 

Vbidi  art  pMl  tnjallMff  by  aereira.    A^are  tba  oortn  to  tbcl 
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u»:  they  are  heH  down  to  the  top  ptate  by  a  nngle  screw  pin  for  e^ht  and 
01  the  oppofife  aide  of  the  cover  a  handle  a,  is  fixed  ;  by  puxnitig  this  hatidlc, 
the  cover  u  moved  lidcways  upon  its  centre  pin,  which  leavtrt  the  furnace  open ; 
ifoUer  is  fitted  to  the  (over,  to  run  upon  the  lop  plate,  and  render  the  motion 
eoy.  The  interior  of  each  furnace  is  circular,  30  inches  deep,  and  21  in 
fameter;  the  bottom  is  a  grate  of  ca£t  iron  bars,  movable  for  the  purpose  of 
idinttting  air.  Upon  the  grate  is  placed  a  pedestal  or  stand  of  cast  iron,  of  a 
omcaie  shape,  covered  an  inch  thick  with  coke  or  charcoal  dust,  upon  whicli 
the  meltinji;  pot  is  placed  ;  the  pedestal  is  nearly  two  inches  thick,  and  is  fully 
tTo  inches  bi^ader  in  diameter  than  the  pot,  the  object  of  which  is  to  protect 
Ae  hip  of  the  pot  from  the  intense  heat  which  the  current  of  air  ascending 
tfaraugh  the  grate  when  the  furnace  is  at  work  creates,  and  which  might  other* 
vbi  melt  it  Od  the  top  or  mouth  of  the  pot,  is  placed  a  mufHe,  which  is  a 
ling  of  caM^iron,  mx  inches  deep,  made  to  fit  neatly  mto  the  pot ;  the  use  of  this 
nirfBe  is  similar  to  that  used  in  melting  gold,  to  give  a  greater  depth  of  <\iel  in 
th«  funuce  Lhau  the  mere  length  of  the  pot,  and  which  adds  materially  in  ner* 


tHtHg  tb«  procen.  The  muffle  likeviie,  by  rising  above  the  pot,  enables  ingots 
<f  sdrerto  be  charged,  which  arc  longer  than  the  depth  of^  its  interior.  The 
ka  of  the  muflSe  is  covered  with  a  plate  of  cast  iron,  to  prevent  the  fuel  from 
mmg  into  the  pot,  and  secure  the  metal  from  the  action  of  the  atmosnheric 
dlr  WAen  in  fitsion.  Each  furnace  is  provided  with  a  flue,  which  proceeas  in  a 
hscUontal  direction,  and  extends  to  the  flue  c  which  is  carried  up  in  a  sloping 
friitiuu  to  the  stack  or  chinlney. 

Wbctt  tiw  furnace-covers  6  6  are  closed,  the  current  of  air  which  enters 
MAe  grate  ascends  through  thebndyof  the  furnace,  and  causes  the  fiiel.  which 
kaske,  to  bum  with  great  intensity  around  the  melting  put  The  degree  of 
Imi  ■  •ccurately  regulated  by  a  damper,  fixed  in  the  flue  of  each  furnace. 
VWa  the  fomacc  is  put  to  work,  it  is  lighted  by  some  ignited  charcoal  being 
ptLvpon  the  grate,  and  around  the  pot,  (for  the  melting  pot  is  always  in  its 
flaer  beforr  t^e  fire  is  lighted  ;)  upon  the  charcoal  about  three  inchen  depth  of 
€tiu  b  placed  ;  the  cover  h  is  shut,  and  the  damper  is  withdrawn  about  two 
■dML  When  the  coke  is  ignited,  a  similar  ounnttty  is  added,  and  so  continued 
M9  the  furnace  is  filled  with  ignited  cuke.  The  object  uf  this  precaution  is  to 
iRTtnt  tl>e  cracking  of  the  melted  vessel  by  being  too  suddenly  heated. 
Dcitire  the  silver  is  charged,  the  pot  is  heated  to  a  bright  red :  it  is  then  care- 
lined  to  ascertain  if  it  hns  successfully  withstood  the  action  of  the 
t,  or  cracked  during  the  operation.  The  silver  is  then  placed  In  the  pot, 
"  bv  a  small  quantity  of  coarsely  grained  charcoal  powder, — wliioli 
ig  the  mner  surf>ice  of  the  pot,  prevents  the  silver  from  adhering  to  iU 
tli«  silvf-r  has  attained  the  fu^^ing  point,  the  quantity  of  charcoal  it 
.  until  abuut  half  an  inch  thick  on  the  surface  of  tlie  silver,  which 
■BUfrn  it  in  a  great  measure  from  the  action  of  the  atmosphere,  and  prevenia 
AM  Aeatnactum  of  the  alloy  which  was  found  "O  great  a  difficulty  in  the  earlier 
ynuja^a  of  ooiniitg.  When  the  silver  is  completely  and  properly  melted,  itis 
rfnaJ  vvtfi  aa  iron  ilirrer,  in  order  that  the  whole  may  be  of  one  standard 


1..'  _ 


.=2!:  -iT-^  J  -fist  lifted  ^Hm  dcftciM 

z     z   Z.S  ricfi.  :=a£  :r  suj  be  brca£&t 
:.:-3-  Ti-r^.3    if 


rr-=T    -_•  -41" 


^jci:::^.   this  i» 


-:   ;r  .T-ici: 


=  r-  •-•;c  0 


-■eti.  -T  £ir!cL«i  » 


*.<J 


it:  :  _:• :: 
r  *:  :«;  "■ 

TCi  i.i".-"-i:;a  b_v  n:e*as  « 
list  t:c-  "^r  j:  cne  «i:i.  ^ 
■^  V.  -•• :  rx  :"frweifn  ih<» 
r'r.  :r^  1*-  i-v.^tti.  and  b 
u"i.  -ti  ;-i^  ;:'  ie  metal « 

-^-■_  A'"jr  *1:<  ci>c:i'l*r.o* 
1.  *•  •-"  :e  r-:  :=:^^Tiifi** 
■.  •-.•  ■  .;.-*  rr  fciiisU  which 
■  !■    '  '.r  :  :r  vr.*.  twohil^ 


J*e  ■---   r-.  - 
I.:*  »...-!    : 

■teeC  t^-i  « 


lece  of  r.Ttd^ 


6  P^ 

win  be  cut.  or  d.T:.---i.  in  ::.^  j..z.t  .-  i  :.  : 
^  of  iLcan.   C  ±«  a  Ckrr.  -  :. 


c^ 


•*M«  IB  flopponcd  vhca  j  uiiicd  fomard  to  m  cut  ■  and  Dm* 


MINT, 


173 


;  fixed  upon  the  Bbrif,  against  wliicli  llie  ed^c  of  lliv  phtt  of  mctkl  is 


■p^tJUrd  wV  '  t       -    Miuved  lurward  to  the  cirtulnr  cuttetit.  nud  uliicli,  b)'  brJftg 
tttivtJiU,  -,  by  tlip  dUt4tnce   which  it  ftlands  bock  tVum  ihe  cutting 

.i/ict  of  the  cutters,  the  precise  btpadtb  of  llie  Jip  of  n.^tnl 
:>.  To  2ive  these  slips  of  metal  ibe  exact  thicki)e»s  ittiuUiie 
'  ■■-'  bUnu,  thry  are  subject  to  o  xitorc  delicate  ruUing,  or  are 
ditfB,  by  HO  ingenious  and  ellicaduns  inudiiication  of  the  great 
I  by  Mr.  Burtiiii,  the  present  comptroUer  of  the  mint. 
Mr.  bftituii  ha«,  likewUe,  brnnght  into  »urcL>.s!ifiiI  upcTfltimi  n  new  machine 
letdriviug^  the  mcLal  between  dies,  in  a  similar  moniar  tu  thnt  in  which  wire 
tug  IS  »«c4Jinptt9hed,  by  whit-h  a  greater  degree  ofuccurucy  and  iinilfrniitj 
ned  iu  the  LhickDe««  of  the  melaL  It  is.  however,  tiecenjuin-,  bcfuie  ihiu 
>-i>uipli«hed,  t)iat  the  ends  of  t)iu  slijii  of  metal  ahouM  be 
rty  enter,  with  ease,  the  di-awiiig.  or  elon;  nling  iippnratus; 
Lii  puipust  Ujey  are  passed  between  roUeif,  the  conauuclion  ot  which 
ibr  mnrxed  hgure  will  csplaiu.  A  is  the  upper  roller;  B  tlie  lower,  which  bus 
J. ,  c.^  i(,,.  ..;.--t'ot  metal  placed  between 
I  ustablc  in  the  line  of  the 
■A  C,  which  is  presented  to 
when  they  arc  in  such  a  position  th&t  one 
■idm  of  tiic  lower  roller  is  opposite  the 
'  L>  pifce  of  metal  can  be  pushed 
vii  the  two  until  prevented  by  the 
■spD,  4it  Lite  rollen  then  revolve,  and  the  flut 
s^F  tiawci  by*  the  cylindrical  purls  will  loXe  the 
BMtsI  between  ihvm.  and  roll  it  thinner  at  the  end 
tWa  a  between  the  itops  and  (he  point  of  contuct 
^  the  rvtietn.     This   thin   portion  of   the   hIiu   of 

acUl  ts  then  introduced  between  the  dies,  which  are  two  steel  c>'1inders  made 

u«  h,r,I  .^uA  true.     These  dies  nro  attached  to  one  extremity  of  llie  drnwing, 

niaehine,  wbici)  is  provided  with  endless  chnins.  to  which  are 

-    stmilar  to  ihuse  used  in  wire-drawing,  which  grnsp  the  metal 

o  t  force,  drawing  it  through  the  dies  as  the  endless  cliain  performs 

"  This  machine,  ulthung^t  important  in  its  result,  and  apparently 

rAt  power  of  action,  is,  with  but  liillc  Ubour,  rendered  uvailnhle 

L  fur  whicli  it  WAS  intended,  by  the  trifling  muficular  ener^'V  exer- 

Iwu  bm*.  who  conduct  it4  opentlions.     At  the  mint  there  are  two  of 

*  'mt\  uy  means  of  which  the  pieces  of  metal  are  brought  more  nearly 

weight,  which  is  an  object  of  considernble  importance. 

The  ncM^ipiMMV  to  which  the  silver  slips  are  subjected,  is  occurotclv  And 

ifturmly  pstfbrined  by  Mr.  Bolton's  cutting-out  press,  for  which  he  i>l>tnined  a 

Mast  Ld   irVO.     This   presf  diflers   not  niatcrially  from   thu&e  in  use  at  mtst 

RUadtiM.     Twelve  of  them  are  at  the  Royal  Mint,  urranged  in  a  circle  riround 

silage  whael,  which  ii  turned  by  a  atcam  engine,  find  has  a  fly-wheel  fixed  nti 

tt<  *^ite  axis,  just  above  the  wheel,  to  regutate  the  mr>tiun,  the  whole  prefeniing 

'■•z  and  cummodioui  arrangement  of  machinery>     The  round  pieces  of 

I  liUjiki,  are,  after  being  cut  out  by  the  Boltnn  press,  canieu  to  tlic 

lUAg-toota.   where  each  indivtdiud  piece  is  adjusted  to  its  standnid  weight. 

IWUfl>i  plece«  are  selected  fur  rcmclling,  and  the  heavy  ones  (if  not  consider' 

'  i '  are  reduced  tu  their  standard  weight  by  rai^ping  their  srir- 

tile.  The  accuracy  and  efficiency  of  Mr.  Burton's  machine 

wr  ctMrnnig  Lue  uKud  between  dies,  has  considerably  abridged  the  labour  of  ibis 

MlitgBt  and  nnmcchanicol  process.    'Ilic  pieces  thus  adjusted  arc  in  a  itate  of 

pMl  barren  from  compression  by  the  rolling  and  drawing  procen<ieB,  and  by 

tkiih,  IB  (is£t,  A  ^cat  (xirtion  of  (heir  latent  heat  has  been  Kuueezed  out  Tliey 

iBrnt  Ihrir  softness  again  by  being  heated  to  a  cherry  red.  m  a  reverberalory 

^lacs  i  tAr  which  titer  are  boiled  in  dilute  sulphuric  acid,  which  makes  them 

'nr  rUuz.,  a.n<i    of  a  white  colour.     When  dried  either  m  warm  saw- dust,  or 

^re  in  a  fit  state  for  the  two  next  processes,  which  are 

■  ■>g,  or  stamping. 
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The  opnation  of  miUiiig  is  performed  round  iLe  edges  of  the  pleflM  <)^F^^| 
to  prevent  their  being  clipped  or  filed,  which  was  a  n-mid  commonly  Pi^^| 
upon  the  ancient  money,  made  before  the  introductian  of  miUing  or  U^^| 
round  the  edges.  ThecunsiructJLn  ut  the  milling  machine  iaiimple.hut  rfllc^^^ 
It  consists  of  two  rulers,  or  steel  bars,  whicli  are  accurately  cut,  or  fluted,  *m 
by  the  aid  of  a  simple  combination  of  mechanical  coiitrivancca»  >n  placed  Ui 
althotigh  the  lower  one  is  immovable,  the  up{>er  has  a  horizontJil  moiiun,  ca^V 
ing  the  piece  of  money  with  it,  which  is  placed  edgeways  between  the  two,  ■ 
grooves,  or  Hutes,  iii  the  steel  bars,  forming  correaponding  indentation*  «■ 
elevations,  on  the  edge  of  the  coin.  I 

The  next,  and  last  operation,  which  rrmaina  to  be  perforroed  to  eucuiM 
the  process,  is  that  of  siuniping  the  effip}',  or  iinprenion,  upon  tbt  hilwj 
blana  pieces  of  silver.  This  is  accumplidhed  by  (he  coining  prese,  ^  jfefl 
there  arc  eight  in  the  Royal  MinU  They  are  worked  by  a  steam  engin%i^^| 
communicAtea  ita  power  from  an  adjoining  room,  by  means  of  coo^^H 
mechanical  arrangentenla.  !iulh  sides  of  the  piece  of  money  are  staO^^H 
one  stroke  of  the  press.  Tlie  blank  piece  of  metal  )>eing  placed  flat  u|il^H 
lower  die.  which  is  immovable,  is  then  forcibly  Mruck  by  the  upp«r  die,  wfclc* 
at  one  stroke,  produces  the  impreesion.  The  piece  of  blank  coin  is  conlaiofl 
within  a  steel  ring,  or  collar,  whilst  being  stamped,  which  preserx'ea  its  circula 
figure.  Tltere  is,  likewise,  connected  with  tliis  machine,  a  beautifUl  oirangenwfl 
of  mecbunical  power,  by  which,  when  one  piece  of  metal  ii  struck  it  will  ■ 
removed  and  re])laced  by  another.  This  is  accomplished  through  the  agency  I 
the  same  power  which  puts  the  pre»  in  action,  and  consists  of  an  arraiigcnta 
of  levers  and  other  mechanical  contrivntices.  I 

The  process  of  coining  is  now  accompliHhed.  Throughout  this  iboiij^fl 
we  have  mentioned  silver  aa  the  metal  coined  into  money  by  the  beautl|^H 
efficiL>nt  machinery  to  which  we  have  directed  the  attention  of  our  n||H 
and,  by  so  doing,  we  have  embraced  almoat  every  proceaa  to  which  tM^H 
metals  used  for  tlie  same  purpose  are  subjuctedi  the  operaCiou,  in  every  *■ 
being,  with  a  few  trifling  exceptiona,  the  same.  We  may  now  iruly  ay  m 
the  art  of  coining  has  arrived  at  that  degree  of  perfection,  that  ita  laru 
improvement  has  ceased  to  be  the  object  of  national  importance,  whifh,! 
earlier  ages,  it  must  have  appeared.  But  still  there  cannot  be  a  doubt,  tU 
considering  the  rapid  strides  which  tlie  physical  sciences  are  making  towaf 
perfection,  many  years  will  not  elnpiie  before  we  may  look  back  upon  soma ' 
those  combinations  of  mechanical  skill  and  ingenuity  which  wc  havebe^BH 
tomed  to  consider  as  preeminently  excellent,  us  things  wliirJi  have  be«aj^^| 

Siren  way  to  more  perfect  elforts,  which,  in  llieir  turn,  may,  perhaps,  tljw^l 
iacoTenr  of  some  entirely  new   moving  power,   be  considered  cumhruua  M 
unskilful  eflbrta  of  human  industry.  J 

MIRHOK.  A  surface  of  poliithed  melal,  or  of  gloaa,  ailrcred  on  tts  porta 
side,  capable  of  reflecting  the  rays  of  light  from  objects  placed  before  H,  I 
exhibiting  their  image.  'Ihero  are  tliree  classes  of  mirrors,  distinguish abM 
their  reflecting  surfaces;  namely,  plane,  crmcavt,  and  convex.  The  reHcoi 
of  light  by  mirrors  observes  the  invoriahte  law,  that  the  angle  wliich  the  ffl 
dent  rays  make  with  the  reflecting  surface  is  equal  to  the  an^le  of  rcflccUoq| 
MOORINGS  are  an  assemblage  of  anchors,  chains,  and  bridles.  Iaid|Ml 
the  bottom  of  a  river  or  hurhuur,  to  ride  the  shipping  therein.  Thc»e^^| 
have  generally  hut  one  fluke,  which  is  sunk  in  the  river  nitar  luw-wat4^^| 
Two  anchora.  being  thus  6xed  cm  the  opp<isite  sides  of  the  river,  are  I^^H 
with  a  chain  extending  across,  from  one  to  the  other;  in  the  middle  O^H 
ia  a  large  aquare  link,  whose  lower  end  terminates  in  a  swivel,  to  which] 
attached  the  bridles,  which  are  short  pieces  of  cables  well  '^^r^.■>■A  «:>,n^^*a 
ends  ore  drawn  into  the  ship,  and  secured  to  the  bits,  fire.      1  "^^| 

TCiutel  Teers  roimd  easily,  according  to  the  change  of  the  wu   '  l-  4fl| 

aoroe  places,  however,  particularly  on  riversi  each  ship  takci  in  a  bndlc  tifl 
by  which  she  becomes  moored  head  and  stem.  I 

MOUTAR.     A  cement  made  of  tinie,  sand  and  water.     Sae  Liwt.         I 
MORTAR.     A  strong  hollow  instruioent,  usually  made  of  marbU,  VFm 


MORTAR. 


177 


Modi 


•«i4  *irv.  or  metiii,  in  wfaicb  h«rd  m-  brittle  sulnUnces  arc  polveriied  b^ 
icraBnoB  or  fading  wilb  another  initxument  callcrd  a  putU,  MortAn  usuaUjr 
'intake  of  the  fth«pe  of  an  inverted  bell,  but  their  form,  capacity',  and  soUdity, 
H  «iil  as  the  inaterial  of  which  tbey  are  made,  vary  vith  the  object  for 
S4kblheT  arc  mainiy  designed.  Thus,  tbey  mar  be  purchased  ready  made, 
*^  n  inch  to  eigbteen  inches,  internal  diameter,  varying  in  weight,  from  an 
ur  two,  to  tcreral  Imiidredvreigbt.  Large  mortan  are  uniaDy  fixed 
gf  wood,  of  mdi  a  beightf  that  the  mortar  may  be  level  with  the 
the  flficxfttor.  When  the  pestle  is  Urge  and  beat^,  it  is  somedmea 
a  cord  or  chain,  attached  to  a  moveable  pole  placed  horizontally 
this  pde  considerably  relieves  the  operator,  owing  to  itt 
Ing  the  raising  of  the  pestle, 
•nnexed  diagrun  is  represented  a  plan  for  economizing  the  labour  of 
and  aifting,  which  has  been  recommended  by  a  person  of  practical 
ICC  in  those  operations,  a  and  b  arc  two  large  mortars*  containing  the 
to  be  reduced ;  c  and  d  are  the  pestles,  with  their  rods ;  e  and  /  are 
[— fTwlH  at  their  fiUcrums  to  a  simple  frame  to  the  ceiling,  connected 


\ 


cad  by  joints  to  the  ends  of  the  nestles ;  and  by  the  other  end,  in  a 
manner,  to  descending  rods  attached  to  treadles,  which  are  operated 
alleniAlely  by  the  man  in  the  centre  stepping  from  one  treadle  to  the 
In  this  manner  a  force  of  150  lbs,  is  opplied  lo  one  end  of  each  lever 
[tacreasitfn.  and  would  consequeolly  raise  a  similar  weig^it  at  the  other,  if  the 
lias  mm  in  the  centre.     As  it  is  however,  desirable  thnt  the  man  should 
irt  to  step  lip  liigh  in  lifting  his  weight  from  one  treadle  to  the  other,  and 
of  fifty  |K)unds  weieht  ia  very  considerable,  those  ends  of  the  levers 
^Aturhcd  to  llie  treadles  arc  shortened,  so  as  to  make  the  force  about 
lis  loss  of  power,  in  the  first  instance,  ia  however  fully  compensated 
_  rtileii  being  raised  higher  in  the  same  srpace  of  time,  or  with  greater 
Id  the  increased  momentum  with  which  they  (alteznately)  strike  the 
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springs  ijf  in  the  celling,  is  returned  by  the  action  of  the  latter  a|i^^| 
sUnce&in  the  mortars.  When  one  of  the  pestles  has  struck,  the  n^^| 
that  treadle  which  operates  upon  it,  on  to  the  otlier :  the  long*  ^^| 
lever  of  the  former  then  descends  by  its  superior  weight,  and  be^H 
nesr  tlic  extremity,  it  passes  by  the  pin  on  the  rod,  (whicli  !^h•nIld  hare  ■ 
friction  roller  upon  it,)  by  the  joint  opening,  as  shown  in  duttcij  line*,  akii 
wards  cloiing,  it  locks  itself  under  the  pin.  In  iu  r-r-Mccnt  it  thfn  tw 
the  rod  and  pwstle,  and  altowA  them  to  drop  when  it  has  passed  beyo 
sphere  of  its  action,  as  shown  on  the  opposite  side,  where  ilie  lever  ii 
bited  as  being  just  beyond  the  point  of  contact*  and  the  pestle  is  about  to 
Xo  the  mortar  with  all  its  accumulated  force.  Underneath  each  treadle,  a 
steel  spring  is  fixed,  to  prevent  those  shocks  which  the  man  might  expi 
by  the  treadlea  striking  against  the  floor,  after  the  levers  have  passed  the 
on  the  pesUe  rods ;  and  the  reaction  of  these  springs  is  attended  with  tUe: 
advantage  of  assisting  the  mua  on  to  tlie  other  treadle. 

It  is  apparent  that  by  this  method  of  pounding,  a  surplus  of  power,  ai 
ing  to  about  70  lbs.  is  devoted  to  the  giving  an  accelerated  force  to  the  ] 
If  wc  then  take  away  a  small  portion  of  this  surplus  power  for  the  piir| 
sifting,  it  may  so  well  be  spared,  as  to  make  a  scarcely  perceptible  diflen 
the  impelling  force  to  tlie  pestles.  Tliere  are  several  obvious  modes  oT  c 
sieves  to  vibrate  by  this  apparatus.  Accordingly  there  may  be  placed  \ 
semicirculnr  sieve  on  a  floor,  with  cords  attached  to  each  extremity  or  • 
which  being  made  fast  to  the  ends  of  the  lever,  cause  it  to  rock,  as  tl 
alternately  raised  or  depressed.  In  the  drawing,  the  sieve  is  shown  aa  i 
upon  a  central  beanng  or  pivot;  this  is,  however,  only  another  mode  i 
ducing  the  effect.  The  sieve  is  composed  of  two  parta ;  vix.  k,  which  ci 
the  material  to  be  siAed,  and  i,  the  receptacle  for  the  lesiilting  pitxi 
powder.  Tlie  situation  of  this  sieve  between  the  two  mortars,  for  rei 
tbeir  contents  alternately,  will  be  found  convenient  it  should  be  place 
suitable  distance  behind  or  before  the  man  at  work ;  a  rod  should  tlierel 
fixed  to  the  end  of  each  lever,  at  right  angles  with  them,  but  in  an  hor 
position,  which  it  would  always  maintain;  and  a  long  range  of  sieves,  si 
or  connected,  may  be  moved  by  the  some  means  according  tu  the  ltl| 
the  horizontal  rod.  In  the  foregoing  drawing,  many  of  the  snbordiiut* 
which  every  engineer  knows  how  to  supply,  arc  omitted  tu  iivoid  complr 

MORTAR,  A  piece  of  artillery,  shorter  and  wider  than  a  eanno 
having  a  powder  chamber  less  liian  the  size  of  its  bore ;  it  is  used  to 
bombs  and  shells  into  fortified  places. 

MOSAIC  GOLD.     See  AunuM  Musivuu. 

MOSAIC  WORK.  An  assemblage  of  htile  pieces  of  glass,  marble,  pi 
stones,  Sec.  of  various  colours,  cut  to  a  determined  pattern  or  drsig 
cemented  on  a  ground  of  stucco,  in  such  a  manner  as  tu  imitate  painting 

MAflQtetRY. 

MOTHER  OF  PEARL,  is  that  beautiful  natural  white  enamel,  whic) 
the  greater  part  of  the  substance  of  the  oyster  shell,  purlicularly  lli« 
oyster.  It  is  found  to  consist  of  alternate  layers  of  coagulated  albuinei 
cnrbonate  of  lime. 

MOTHER-WATER,  is  the  uncn-stallizable  «^idue  of  a  compound 
solution ;  thus  the  liquor  leA  in  a  salt  pan,  after  the  salt  ia  taken  out, 
mother-water. 

MOULD.  A  general  term  applied  to  a  great  variety  of  icnpli 
employed  in  the  mechanic  arts.  Thus  with  a  shipwright,  a  m  '  '  '  "'- 
thin  flexible  piece  of  wood,  on  which  the  required  curves  of  ' 
truly  cut  out,  AforUdg,  in  the  manufacture  of  jtapfr,  are  the  h 
the  sheets  of  paper  are  moulded;  see  I'aper  MANcrACTi<ac. 
are  similar  to  mm  pincers  in  their  handles  nnd  joint,  but  lie 
each  contaming  a  nrmisphericol  concavity,  which,  when  . 
an  entire  sphere,  leaving  a  small  hole  or  jet  through  wh'^ 
conveyed.  Glwaen'  moutdM  are  of  several  forms,  for  cxsliug 
which  are  aAerwards  drawn  through  their  vice.     Candle  motUi 


MUKLEIt  ]."j 

Un*«^faatidlt)r«,  for  ctsling  their  mould  candlM  in.     The  term  mould  is  indeed 
of      '  :■''■     ''  'H  to  pattcnii  for  working  by,  &nd  to  varioui  (ooh  con- 

la  ^her  lor  casting  in  or  pruduclng  various  forms  by  per- 

tiS.     Anr  thing  that  has  been  cast  in  a  mould,  or  has  that 
.irrlii  Led  lire,  the  tertn  is  applied  to  the  nrnamenlal  projection! 
iin,  &'c. 

II INK.    Ao  agricultural  implement,  designed  to  nineriede 

I  hand.     Many  have  been  made  al  difiVrent  limes,  but  llie 

them  to  the  ordinary  uncrenne&s  ot"  the  surface  of  the 

'Kcd  their  gcnenil  abandonment;  but  it  is  not  impro- 

be  bruiigliL  into  use  in  many  siliiAtions.     In  a  model 

which  i»  placed  before  us,  a  ciuuhir  knife  or  knives 

•  ry  of  a  wheel,  which  revolves  horiicontalty  between 

•  I   11  light  ciirria(^(>;  the  axis   of  the  rtjiininp  wlicels  com- 

'n  to  the  hoiizunial  cutting  wheel,  Uirou^h  the  rhodium  of 

i ...   Iieiglit  «f  the  cutling  wheel  from  the  giound  is  regulated 

nf  a  lever  nnd  weij;hi ;  nnd  the  machine  is  forced  (nr»  ard  by  a  liorse 

■i  '-"li'ii  \   it.      For  mowinj;  grass  plots,  a  beaxitiftil   mtichine  has   been 

red  by   Mr.  Budding.      See  Gkass  in   the  work;  also  n 

le  iu  tlie  Museum  of  the  Mechanical  Arts,  in  Leicester- 

Tir  ACFD.      This  acid  has  generally   bean  known  by  the  name  of 

it  was  first  obt4uned  from  sugar  of  milkj  but  all  the  gums 

2dily. 

AiiL.     A   general  term,   denoting  any  risejd  or  glutinous  liquid; 

ttly  «i)e»kiiig,  it  is  understood  to  apply  only  to  an  aqueous  sohitioii 

j^liiginuus  extract  of  vegetables, 

A    vessel   employed   in   mctoliurgic  operations.      In   figure  it 

''•"■•  arrh  or  viuilt,  the  hinder  part  of  which  is  closed  by  a  semi- 

oresUr  -  lie  luwer  part,  or  floor,  is  a  rectangular  plane.     It  is  a  Hltle 

vnr^  ',!  liKii/ontally  in  as&ay  and  enamelling  furnaces,  so  that  ita 

<,  li  the  door  of  the  lire-pluce.     Under  this  arched  oven, 

i*  •  ore  pliici-d  ;  and  the  substances  contained  are  thus 

:    tt  uiirnsF  bcut,  without  contact  of  fuel,  smoke  or  a*!ht:a. 

y.,     A  machine  en)ployed  in  spinning  cotton  and  oilier  fibrous  mate* 

idU.    U  vat  invented  hy  Cronipton,  iu  1779,  and  was  found  to  produce  finer 

pa  than  wm  •}mn  by  the  uiiu-hine  proviuusly  in  use.     For  producing  fine 

'-i*  to  thfit  pcrtiirmcd  with  corded  cotton,  upon  a  com- 

i  cnlled  $irftcfiimj^   is  resorted  to.     In  this  operation, 

ltwi  yardu  loii^,  are  forcibly  stretched  in  the  dimiion  of 

.  view  to  elongate  nnd  reduce  those  parts  of  the  yarn  which 

,. ,   .....I  .,r,.  less  twitted  t>iiin  the  otlicr  parts,  so  that  the 

II  ii'  become  uniform  throughout.     To  effect  the 

L,  -  wLi  are  mounted  npon  a  cairinge,  which  is  moved 
[di  across  the  floor,  rece<ling  when  the  threads  are  to  be 
itt  ir>g  wlien  they  are  to  be  wound  up.    llit*  yam  produced  by 

■it  ^\.  ■  ■  pt'vfrct  than  any  other,  and  is  employed  in  the  fabrication 

•f  A*  fci"  The  sewing  tlircad,  spun  by  niulrsi,  is  a  combination  of 

1*0^  fovr,  oc  mix  tlirvfldi,     Threads  have  been  prodticed  of  such  finrneas,  that 
a  •OTi4  »r  c«<Sun  has  been  calculated  to  reach   lti7  miles.     Sec  Cuttom  and 


I  ER.     A  tool  employed  for  holding  or  grinding  substances  upon  a 
^v-  L-^iiaS'grlndErs  ih(i»  oull  the  instrument  u»ed  for  gruiding  their 

^^Bi  couaikt*  of  A  roiiiid  pioce  of  wood^  about  six  inches  lung,  to  one 

^^ttd  -.  .  .,  .,  Li  cemfuttd  ''  ■  to  be  ground,  whether  convex  in  a  basin,  or 

V    tmart  Ifi  a   iqiherr.     I  ^   colours,  the   nuiller  is  of  stone,  and  is 

^^MbA/  fflr^tfTed  upon  n  .: i  stone;  us  may  be  »ecn  in  most  pointeri' 

^^^■Mlvumea's  «hop».     An  iniproxement  ujton  this  plan  was,   however,  Intro- 
^^^M  Vy  Mr.  RawUtison,  fgr  which  the  Society  of  Arts  awarded  him  their 
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lilvcr  mcilnl.     As  this  macliine  it  taid  to  have  been  provi*J,  by  mnnf^ 
fxjwricnce.  to  be  more  tfTctitiul  and  expeditioud  in  grituling  colour 
extreme  fineness  required  by  arUsU,  and  to  be  less  prcjudiciul  to  the  HmJcIi 
tlie  wiirkmnn,  we  Hhatl  here  add  a  description  of  it. 

The  machine  conjtiits  of  a  ihort  cylinder  of  black  marble,  I6|  tnchea 
diameter,  and  4^  in  thickiieu,  turned  vcrticully  un  its  axis  by  means  of  a  wiu( 
A  concave  piece  of  marble  is  providetl,  of  ihu  same  ba*adth  as  the  cirnil. 
atiinei  ond  foi  minj;  a  icginent  oi  ihe  same  circle,  one-third  of  the  circtiinf«^r«^n< 
ill  extent ;  this  segment,  which  may  be  constdereil  n%  the  miiller,  is  hlt«I 
a  solid  piece  of  wood  of  a  similar  shnpe,  one  end  of  whidi  is  secured  by  a  hint 
or  otherwise,  to  the  frame;  the  other  end  rising  over  the  cir'"''''»^  "•--'Me, 
aupfiorU'd  by  if,  is  furthtr  iiressed  down  on  it  by  h  lung  sprin  rj 

the  opposite  extremity  uf  the  stand,  and  rogulated  as  (o  its  pr  - 
vhcpe  end  lums  agaiust  the  concave  muller.     A  slight  fnime  ol  iron  in 
iDOTuble  on  a  hinge,  Bup|»orts  a  acrupcr,  formed  out  of  a  piece  of  wali 
■pring,  which  takes  oS*  tbe  colour,  and  is  turned  back  out  of  the  way  wbeo 
in  use. 

MURIATIC  ACID.     See  Acin,  NfcniATic. 

MUSK.    A  strong  perfume,  obtained  from  an  animal  of  that  name 

MUSKET.     The  firc-ann  of  the  common  soldier. 

MUSKETOON.     A  short  thick  kind  of  musket ;  also  called  a  bluoderbui 

MUSLEN.     A  5uf  sort  of  cotton  cloth,  first  imported  from  India,  but  e< 
for  ihf  most  port  mainifjuc tared  in  this  country- 

MUST.     The  unfermented  juice  of  the  grape. 

MVKRII.    A  gummy,  resinous,  concrete  juice,  which  issues  by  incUion, 
Miitiuli'iics  sponluueously.from  ttie  tnmk  and  large  brnnchei  of  a  tree. 
iiin  AruhiR.  and  Kgypt,  especially  in  Abyssinia.     It  coniisti  of  one-tbi 
And  two-thirds  gum. 
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NAILS  are  small  spikes  or  pegs  of  metal,  usually  of  iron,  extensively  o 
in  building,  and  generally  in  the  constructive  arts.      From  the  immense  q 
titien  of  nails  made  in  this  country,  the  manufacture  may  he  deemed 
first-rate  importance ;  for,  in  the  neighbourhood  of  Birmingliam  alone, 
of  tiO.OOC  persons,  men,  women,  and  children,  are  occupied  in  their  prod< 
tnd  many  of  the  iron-works  in  the  same  district  furniah  from  100  to  V 

^Weekly  of  '^  split-rods,"  of  the  various  nixes  and  qualities  required  in  the        ^ 
of  the  noils  (sec  laoM).  The  workmen  who  forge  the  nails  are  caltrd  **na3onH 
women,  boya,  and  girls,  are  likewise  employed  in  the  same  kind  of  work; 
it  is  very  common  to  see  a  whole  family  working  together.     Kncb  indi 
luually  confines  himself,  or  herself,  to  a  certain  peculiar  class  of  naiU,  who,  c 
qurntly,  acquires  a  great  degree  of  expertiiess  and  celerity  in  tlieir  prudi 
bot  to  be  equalled  by  those  nailors  who  have  been  habituated  to  foi^e  other 

Under  tlie  article  Foaoe  we  have  given  a  drawing  and  a  '^'  >•- 
nailors  forge  of  tlie   most  improved  description;  we  have,  '-'■ 
notice  the  uther  tools  entploycd  in  the  art.    These  are,  a  small 

lis  inserted  in  u  massive  block  of  cast-iron;   and  this  latter  i»  > 

tin  slack,  so  tlwil  the  steel  anvil  only  is  seen.    The  hammers  u>< 

iporcioned  in  weight  to  the  size  of  the  nail,  and  the  shapes  vary  eoua 
according  to  the  ideas  of  the  workmen  ;  but  ihey  are  usually  the  frn 

^Qonex,  the  itmalter  vndn  of  which  constitute  their  fac^-s ;  the  p1 ' 

iHot  parallel  tu  the  handles,  hutinclincd  to  them.  A  nailor  kecp!>  • 

rods  in  the  fire,  which  he  lukps  up  in  succession  as  lhe\  ' 

tu  have  to  watt  fur  a  heuL     AVhen  the  ^hank  of  the  iin 

to  (he  required  form  and  length,  it  is  nearly  cut  ofl'the  r<.-u  (.v  nin^in^ 

fixed  chisel,  and  ii  then  inserted  intv  iho  beading  tool,  from  wliicb  tb«  rod  is 
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n  heAdt-d  in  tlie  tool,  uid  turned  out  of  iL  by  turning 
[»/  it  iirv)n  \he  anviL     Such  U  the  celerity  witli  vrhicli 
•  vm  peH4M  arc  inittancca  of  Doilurs  making  •• 

ounf  M  300(V  nntl*.  of  th:  jili,  in  »  day*  and  cunlinuing  to  wur)( 

*tlMi  r»i  -a.    Kvcry  tiicli  n&il  require*,  at  Uie  loAAt, 

■£<  inn  it,  besides  two  or  thr^c  blasts  of  thu 

agttrlhcleiti,  the   wufk.  jirocecdji  at  the  raU  of  three  or  tour  p«f 


la  M«l#npgniry  rmblicsUon*  (t)ie  London  and  Brititk  Cyclop^fUa*)  we  ubivrva 
tk^t»ii,inMith*forr;fti  wrougliC-itua  naih  wc  luive  beeu  speaking  of  huvo  bwtt 
•  •'■  *  ■■•''  ^'Vtion  of  tbuse  made  by  prc«sare  and  percuwion  in 
nt  is  extremely  incorrect,  aa  erery  persun  acc|uimited 
'  vv'11  knows.    The  fact  is,  we  believe,  that  the  furged 
\  incrcaifd^  notwithstanding  there  is  a  very  great 
n  iiU,  ubicli  are  preferred  in  ionic  few  depart- 
on  account  of  their  unifurmity,  and  their  square  pointa;  and  io 
hv  reiKH)  of  their  greater  cheiipncss  than  forged  nails.     It  should 
"  re  are  three  lending  di^tiuctiuna  of  iron  naila,  aa  mpecli 
from  which  they  are  prepared  ;  namely— 
r  J'jfiftd  Iron  uails,  being  woraed  out  entirely  by  the  b#mmer 

i  <  t ,  ^  prtutd  iron  naib.  which  arc  stamped,  or  prcuod,  out  of  tfripa  of 

1  Caif 'r-^"  r>«>iU   |.,  ..Kn-ji  iijg  metal  is  melted,  and  cast  in  foruu  of  the 
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Mrt«i  lu  btt  very  tough. 


t  niinlidps  of  iron,  that  is,  more  or  less 
iiich  they  are  dct^igned.  The 
ui  admit  uf  their  bt'ing  drawn 
breaking  m  the  hoof.  Wheelwright's  nails, 
.1  the  iruu  lire>  and  the  clouts,  also  require  the 
In  like  manner,  hurdle-nails  reunire  good  iron,  tlmt 
U»p(Kiit>  may  cleucli  soundly,  and  their  broad  heads  not  l>e  broken  ofT  The 
fcfforvnaUnr  kmds  nf  nails,  twin?  much  drawn  under  the  liammer,  must  also 
■  sf  ;<ood  iroa;  and,  indeed,  all  such  where  great  stability  is  of  essential 
^vUDoe.  It  mnild,  probably,  be  good  policy  in  the  consumer  to  have  all 
MIibkU  e^allenst  the  second  best,  or  meaium  quality  of  iron  ;  but  the  great 
.»  "mnufocturers  to  render  them  as  cheap  aa  possible,  leMdd  lo 
very  inferior  quality  of  nail  rods  for  making  the  majo- 
I  immense  quantities  are  always  in  demand  fur  the  home 
<tinn  to  ail  parts  of  the  world. 
>  1^  iron  nails,  there  are  about  300  sorta,  the  forms  of 
tu  ihc  trade  by  certain  specific  nnnies,  which,  for  the  most 
ii«ri  to  which  tney  are  applied;  aa  hurdle^  pail,  dtcM^  tcttpjtcf, 
re  others  whose  applicatiutis  arc  so  general  that  they  are 
liti  LMihnical  names,  expressive  of  their  form;  thus — 
't^  thtf  form  of  their  heads,  dndjfat,  iJuirp,  ^ear, 
•f  any  specified  form  is  exprc»5ed  by  tfie  tenna 
•  ne  kinds  of  iwiils  is  diructly  expressed  by 
1  is  more  usually  comprelietiJed  by  the 
..uand  of  them  weigh.  Thus  tlie  simple 
implies  e  ros^headed   nail   with  a  sharp  point, 
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b»ral  itMOaure ;  but 
of  pouad«  or  mmc«.. 
"71b.  TOW, 

to  ihc  th 


abcntt  7I'j«.  to  the  th>-)UR.irid.  and  measuring  about  \\  inch  in  len^'th. 
I*  luUls  per  thousand;  in  all,  about  tlmiy 

CM ;  .  .    7,  of  other  nails  (which  are  not  ao 

iX  w«  r  uver&ge  uumber  of  sizea  of  each   sort  at   10, 

iBBltl{ill*' .  nher  of  sorts  b<>fure  mentione<1,  makes  :i(>00 

ivanaiiMu  Uj  iioiU,  all  ol  wtiich  are  iiniiii.'ilifitely  and  precisely  underalund 
engaged  m  tl»o  trade.  The  terms  entploycd  by  retailers,  of  tourpriKiy, 
■tmniiy,  ^,  are  ver>'  undcHncd  hd  rei!pecl«  the  kind,  as  well  iu  the 
uaw  VHjrusf  with  lL«  locality  whercintlicy  arc  sold.  To  inter  iuLO 
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a  detuiled  defcription  of  all  the  varieties  wc  hare  named  wouIJ  ho 
utiinttrrealiug  to  the  generality  of  readers  i  but  impressed   with  the 
utility  of  mor«  inforniatioti  ilian  we  have  iilready  given,  vrt  ahiill  pi 
a  very  condensed  and  ayatemHtic  view  of  their  peculurities  and  um*. 

It  having  bet^n  explBint>d  hove  the  various  aizea  and  thickneaaei  at« 
guishcdi  it  wilt  only  be  necessary  to  show  the  principal  rlisliiiguiihiog 
Without  regard  to  actual  dimensions.      For  convenience,  ihuiffure,  ihesvri 
kinds  delineated  in  ihe  fullowing  engravings  arc  represented  as  of  tine 
and  the  words  printed  above  and  under  each,  are  tlieir  proper  names. 


AoM. 
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S<^e. 
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Cla^p.    Cloul.  Ce*imltr-»k.  7).iy. 
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Plal.        Baitard.    Fin*.    Chut.    Pins.    Hmdk.  Cimdh/AoM.  Slorm. 
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The  first  described  kind,  rMe-sharp,  are  verj' extensively,  and  almoit  imi**( 
sally,  used  far  coopering,  fencing,  and  a  great  vorieiy  of  coarse  purposes, 
which  hard  wood,  such  as  oak  nod  beech,  are  u»ecl.     There  is,  however, 
thinner  sort,  called  fine-rosf,  of  wnich  prodigious  mianlities  are  seitt  In  Coni 
and  other  parts,  wiiieh  arc  used  in  pine  and  other  soft  woods,  their  br^ 
spreading  heads  being  cnlculated  to  hold  the  work  down.     The  rose,  with  flal 
or  chisel  point*,  are  employed  in  preference  to  tlio  shnrp,  where  Ihe  wood  isj 
danger  of  being  sp''.t  by  the  driving  in  of  the  sharp  poind,  which  act 
wedges,  while  those  with  flat  points  being  driven  with  their  edges  acroM 
grain,  prevent  the  splitting  ofTect,  and  hold  fabler     Fur  these  reasons  spikra 
uniformly  made  with  flat  points,  from  4  to  12  inches  in  length,  unless  mdoi 
to  tlie  conlrar)*,  for  the  Rro^il  market,  or  other  purls  of  the  world,  where 
may  be  renuired  for  much  harder  woods  than  any  of  our  own  country. 

Of  the  third  sort,  clasp,  there  ore  three  distinct  thickneti«ea, — fine,   bastai 
and  strong;  and  of  each  numerous  wzes.  These  nails  are  those  cummunlj^ 
by  the  London  and  other  housc-carf>enters,  in  deal  and  similar  woods  i  * 
heads  are  mode  projecting  downwards,  so  that  when  they  are  driv< 
flush,  their  heads  stick  into  the  wood  and  clasp  it  together,  thus  cherki 
certain  extent,  any  di«position  in  the  wood  to  split  open;  their  heads 
smooth  work,  driven  below  tlie  surface,  so  as  afterwards  to  admit  a  plan^ 
them. 

Of  the  fourth  sort,  chut,  there  arc,  also,  three  thicknesses  of  thr  form  of 
shown;  namely,  fine,  bastard,  and  strong;  besides  numerous  sixes.     They 
much  u:t4-d  for  nailing  iron  work,  and  various  substances  to  wood:  ihry  ban 
fiat  circular  head,  round  shanks,  and  sliarp  points. 

There  is,  however,  another  kind  of  clout,  extensively  used  by  wheelwrights 
and  smiths,  called  countfr-ciout^  the  form  of  which  is  delineate  in  tK«  nflli 
ilh)«>traii<m,  which  shows  ihAt  they  have  counter-sinks  under  their  beads, 
cIuAcI  points ;  they  sre  usually  made  of  tough  iron,  to  bear  the  battering 
receive  in  nailing  down  the  stout  iron  work  for  which  ibey  ore  designed  : 
■re  mndr  from  1  inch  up  to  4  inches  in  length,  and  of  any  Xfiy. 

"Wxe  sixth  figure  of  the  foregoing  sketches,  is  denominated  /. 
distinction  to  gfron^j,  or  tPeiffhty'ttopt  the  difference  being  merely  in  ir 
tS^nate  thick  nes« ;  these  are  made  from  U  to  6  inches  long,  and  are  used  for 
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to  eS^  !wt  mrndonc^.  im  vrcll  m  othen,  where  the  heads  (whicli  nve 

ur  '     y  -liily  cotinU*n>uiiki)  are  not  required  to  lit'  riii*h  with  ilie 

«<-  'ire  round  Htdwd,  and  iheir  putntj  spearvd,  vrhirh  nUupU 

'  iH  liing  wfll. 
-  J  Kent-hvrdie,  probably  frtim  having  bcrn  6nt  nn*d 

loim:  has  a  bruad,  tiiinni«h  rusp-hcjul,  a  dniii-diowii, 

ur-pt'int,  well  adiipted  fur  nailing  niid  ck-nchiit;;  Uu'  uuLcii 

licr.    Tlu-ri?  Arc  several  kuid-t  nf  liurdli^-iiiiiU  ditifniig  tiuiii 

1)  immaterial  aa  not  to  require  notice  in  this  artirlc.    (7(//r- 

iv  billed  to  ihein,  are  flimilar  in  form,  but  are  uauuUy  mude 

lev  «re  ni^ide  of  various  lengths. 

Aitli  of  the  Ibregning  figures,  rose-cUnefi,  is  a  class  used  for  ship  mid 
i»g,  of  tvhich  there  are  sevend  varieties,  ond  tiumerouK  Miva.  For 
nurpo5e  tliey  arc  mueh  employed  in  uailing^  on  the  wood  ahcnihing, 
aid  liable  to  split*  unless  bored  ;  and  as  the  nads  !iavc  no  points, 
:  leO  iquare,  they  punch  out  their  owo  holes,  driving  a  poj> 
le  »oud  before  them,  hold  very  fast,  and  render  boring  unneceiis^try. 
For  the  Ultcr  reaaons  clench-nails  arc  now  extt?nsivtly  u.icd  in  tlie  making 
•f  pttkiDg-coses  and  boxes,  it  being  found,  by  experieuce,  ihul  ihin  forni  l<i>)d.i 
■BO  finner  when  driven  in  the  direction  of  the  grain  ul  the  wwhI,  thaji 
bbct^i]  lit  Dointed  naili.  1'he  lerin  cimch  18,  however,  derived  from  the  mode 
ttl  !iem  in  boat- building,  in  which  they  are  clenctied,  either  by  hat- 

t*j  '  e  extremity  with  the  hammer,  or»  preferably,  by  placing  over  the 

rUftauiy  a  iittje  diamond-shaped  plate  of  metal,  as  shown  in  the  dniwing,  and 
niled  •  rfffv,  and  riveting  the  end  of  the  clench-nail  down  upon  it,  wliich 
'iks,  &c.  of  the  boat  very  firmly  and  durably  togctlier.      Ve  ure 

■  his  simple,  cheap,  and  admirable  mode  of  fasteiimg,  should  be 
'i  (d  to  bnnt-butldin^. 

\\e  horse-i/ioe  nails  in  general  nse  ; 'formerly  the  heads  were 
.1  ij  Jirc  now  nearly  disused,  the  preference  lo  the  countcr^Muik 
ven  on  account  of  their  lying  6ush  in  tlie  groove  made  for  theni, 
,1,    .Ltin.  hi.  .7  tl.f.  nhoe  to  the  hoof. 

1  .e  chiiH  of  very  useful  naiU,  ciilled  brnfl*  ;  they 
■■■■■',  accordiug  to  the  Btreugth  ut'  Uic  work,  and 
jih  from  }  to  3  incites. 

■  ■■->  not  have  ro»e-hendF,  as  they  would  leave  greater  holes  in  the 
iifal,  square,  Hat  bead,  that  bpds  in  flush  nith  tlie  surtace, 
I  head,  as  shown  in  Fi^.  il.  Smppcr-fiaifs  have  extremely 
iiing  down  tlic_leud  linings.  5Aeo/A"'^-w«/^,  of  the  ordinary 
{uiuit'il  nulls,  uith  cUsp  heads.     'Uiere  tire  also  jieculiurly 

'  '   II,  Ihe  ribs,  and  varions  other   parts  of  ships.     The 

'\^  are  chiefly  very  broad  and  flat  in  tlie  shanks,  with 

are  extensively  used  in  E-tsex,  Sufl'ulk,  and  Norfolk ; 

ikI  by  reference  to  the  rose-iharp^  which  they  resemble 

-Jlcr,  and  with  betttr  and  iimre  »ulid  heads;  they  ore 

?iLrong  work,  such  aa  ficM-frncing,  in  onk. 

vcr}'  Dumerous  and  uk-I'uI  class  of  nails ;  tlier  ore  techni* 

'.<-i  rone-lackit,  Fleniish-lBcki,  and  clout'lacks;  the  flentish-lacks. 

nhtuu  ;  and  the  beuds  of  these  are  "  Flemished.''  that  is,  nut 

To«e-licad,  nnr  so  flat  aa  a  clout-bead.     'Ihe  sizes  of  these 

I    to  threr-qiiariem  of  on  inch  in  length;  or,  us  they  ote 

ox.  lo  10  oz.  per  thousand.     The  chief  place  of  manufac- 

(her  very  small  kinds,  is  Bromt-grove,  in  Worcestershire, 

'     '  of  the  »nrk*|ienptc  lo  tnrge  a  thou.Asnd  {1200)  tacks 

•  barrel  of  an  ordinary  goose-quill,  tlie  weight  of  Lba 

I IX, 

description  lo  numerous  other  denominntiont  o. 
jii:  ..  ..^.3 ;  but  as  these,  for  the  piost  part,  difl'er  in  merely 
pvijits  £roak  ihose  we  have  explained,  we  shall  nejtt  proceed  to  tlie 
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Catt'iron  naiU.      llicse,    fVom   tbeir  ^real   brittlenesa,    are  appue*^ 

coinparntively  few  purposes,  such  ««  garrf<*n- walls,  the  Iftthlng  of  ptu 
coarse  8hoc9  aud  boot*,  Ac. ;  ond  tliey  nre  dexiriible  for  those  purno5c» 
oil   account  of  their  great  chenpnesa.      It  shmiUI,   however,  bo  olvn* 
ciist-irou  naiU  ore  made  of  three  dUtinct  qualities,  iwo  of  which  atv 
by  aniiealiiig  pTocefcses  subftfqnctU  In  \\u\\  of  nutting.      In    i>i'*  «t'.^'- 
L'ome  from  the  itiouldtt,  lliry  ure  so  cxtn-mely  hritlle  *a  lo  !■  \^ 

shtxa,  and  (hose  only  <.>f  (lie  very  sniBll  ^iiort  kinds,  called    | 
cost  naits  fur  the  use  of  pluAtercrB,  aft  well  u  those  fur  ganlcu-waila. 
of  litniliir  Rixe*,  undergo  a  prticeM  of  AJinefllihg  lo  prerent  their  ft' 
pieces  on  being  driven  by  a  hummer,  llie  beat  sort  of  cfist-' 
"malleable  coit-irim,"  from  their  aclunlly  being  rendered  jm 
continued  process  of  annealing;  but  the  met«l  used  fur  tliu  purpt 
pure,  having  been  deprived  of  the  greater  part  of  its  carbon.     11  is. 
only  ft  few  sons  of  small  nails  of  ihU  kind»  such  as  t.    '  ' 

te«t  of  experience;    |1|^  annealing  procesji  having   i' 
destroying  the  brittle  ounlUy.  but  of  rendering  the  juiv^.i   ,.v..in 
copper,  and,  consequently,  not  sullicienily  stiff"  for  the  purposes  deii 
Bltempti  to  combine  in  c&at  iron  nails  the  properties  of  adequate  i 
fVoin  brittlenesM,  having  failed,  tlie  manufacture  of  cut  or  wewed  iron 
machinery,  from  sheets  of  wrought  iron,  bos  hcon  resorted  to,  and  h 
attended  with  considerable  success. 

Cut  or  pressed  iron  Niiti5.— Sheets  of  rolled  iron^  of  the  ttilcknei*  of 
intended   nuils,   are  cut  into  strips  or  ribands,  that  are  in  width  equal  ta 
length  of  the  intended  nails;  being  then  held   hnriznntiilly,  with  «  Aat 
upwurdA,  t)ic  ends  are  pushed  in  a  slide  against  a  regubited  stop,  under  a  a 
fiied  lo  ft  powerlul  lever,  or,  as  is  generally  the  caw,  lo  the  Inwer  extrctid 
a  fly-preHs,  which  cuta  off  a  poilion  constituting  a  brad,  or  nxit.     In  ma 
brads  or  sprigs,  which  have  no  heads,  nnd  are  merely  wedge-fnrmed  pmo, 
atrip  of  iron  h  turned  upside  down,  alternately,  nt  every  cut,  which  ke 
Inclination  of  the  angle  of  the  cut  uniform  throughout  the  length  of  the 
of  iron  without  any  waste.     In  milking  brads  with  half-headi,  or  bills,  the 
of  iron  is  kept  with   the  same  side  upwards,  and  the  position  of  the  cutt 
alternately  reversed  by  making  B  half  turn  backwards  and  forwards;  th 
formed  two  billai-braJ*  out  of  one  parallelogram.     To  make  this  matter 
stood,  we  ndd  the  aniieiLcd  illus- 
tralion  : — a   represeiiU  a  tirip  of 
•heel-irun.  which  is  passeil  between 
two  guides  b  b  agdinst  the  stnp  c : 
the  line  Jd  marks  the  direction  of 
the  edge  of  the  cutter,  which  may 
be   supposed    to    have   descended 
and  cut  off  a  portion  r,  forming  a 
brad :    it  will  now  be  seen  that  if 

the  strip  a  be  turned  upside  d(twn.  and  pushed  ogainst  the  stop  c,  the  nert 
tion/will  lake  the  place  and  poMlion  of  <*,  and,  consrnucntly,  be  cot  offV 
tiext  descent  of  the  cutter  dd;    ond  thus,  by  repeatedly  turning  the  stHp 
and  back  agiiin,  and  pushing  it  funrnrd  every  time  with  one  band,  wfal 
other  is  occupied  in  working  the  levL-r  of  a  fly-pres(,  the  brads  ore  formod 
great  rapidity.     It  will  be  seen,  likewise,  on  reference  to  those  lines 
in  the   hgnre,   that  they  represent  two  brads,  with  half-heads,  or  b 
being  placed  in  ihul  mantier,  hrad   to  point,  it  is  obvious  ihul,  by  t 
cutter  bnlf*way  round  alternalelv,  they  will  be  cut  both  alike,  out  of  one 
lelogram,  aa  represented.     Except  for  making  the  Icrgtr  kind  of  cut  n 
itrengch   of  boys   and    women    is   fully    mnipeient,    who   nr«,    cot. 
employed  in  most  mnnufuctorieti,  each  of  them  worki'^f  ••  .'i.nn.'-  t, 
headlew  nnils  are  thus  made  by  each  worker  with  nc 
larity  of  the  ticking  of  a  watch.     Ingenuity  has,  ho»* 
expeditious  modes  of  working,  of  which  the  machine  we  shall  next  desc 
a  re»peciable  specimen.    It  is  a  reccul  invention  of  Messra.  Ledsam  ani  Jl 
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hsn,  to  whote  enrolled  fpecincattun  of  their  patent  we  Btand  tndeblad 
wing  infomMlfon. 
LcdsAm  oud  Jotieti  have  giren,  in  Uieir  fpecificAtion,  a  leries  of 
reprnentizig  two  different  formi  of  their  machine,  togetiicr  with 
ialiona  in  the  detAil ;  hut  it  has  bf  eii  our  aludy  to  comprise  nil  that 
in  the  fotluwin^  elevation  of  their  apparatus,  which,  we  tniit,  will 
'     ded    hf  thu  explanation  : — a  a  in   the  following  eDgrarin^, 


of  four)  of  the  ttandardj  lo  the  frame,  the  other  two  being 

cGr-n?ctcd,  in  a    aimiJar   way,  by   horiioutal  bnrif,  as  that 

rtna  the  support  of  a  swingiDg-fiame  c  c,  and  a 

rs  in  bcftriiigs  at  e  e  ;  /  ii  on  eccentric  on  the 

■••'  i  '  u   WKVi,  and    acting    on  a  fiame  y,  attached  to  tho 

-&i  Ti  Utter  vibrate*  upon  arm*  or  trunnioni  A  A  ;  •  is  a  con- 

ttUcbeC  to  tht  crank  on  the  axis  d,  and  to  the  oxia  of  a  stout  pair 

A  A 
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of  leaves  kk;  tliiB  axis  moves  vertically  in  a  groove,  as  shown  by  dotted  1 

the  central  cheeks  of  tbe  swinging-frame ;   the  leaves  i  A  are  connec 

hinges  to  the  boxes  /  k  which  are  supported  by  the  rocking  standards  m  m 

boxes  contain  the  taoving  cutters  n  «,  which  are  kept  in  their  places  by 

(not  shown) ;  on  the  inclined  faces  of  this  gauge,  the  rods,  or  strips,  of 

the  nails  or  brads  are  formed,  rest ;  rr  are  fired  cutters  in  the  end  chi 

A  swinging-frame,  and  retained  in  their  places  by  screws  st,-tn.  frame  a] 

to  the  fixed  frame,  and  carrying  the  cross-bar  v,  shown  on  a  larger  scale 

annexed  Fig.  2 ;  w  is  one  of  the  guide  rods  hooked  on  the  cross-bar 

screwed  up  to  a  beam  above ; 

s  a  perforated  weight  sHding 

upon  uf,  having  its  lower  end 

hollowed  to  receive  the  ends 

of  the  bar,  or  stripy,  of  which 

the  brads  are  made.     Xhia  bar 

slides   down  after  eveiy  cut 

against  the  edge  of  th*  fixed 

cutter  r,  and  rests  upon  the 

surface  of  the  gauge  0,  which 

determines  the  breadth  of  the 

nail;   then  the  leaf  k  forces 

forward  the  box  A  containing 

the  cutter  n,  which  cuts  off*  the 

iron  in  a  right  line  with  the 

plane   of   the  under    surface 

of  the  opposite  cutter  r.     x, 

Ra.  1,  is  a  band-wheel  for  communicating  motion  from  the  prime  more 

a  loose  pulley  at  its  side  for  throwing  the  machine  out  of  action. 

The  action  of  the  machitu  i$  a»f6libwt: — By  the  revolution  of  the  axii 
eccentric  upon  it  forces  the  swinging-frame  c  into  an  ind'med  positio 
crank  on  the  axis  at  the  same  time  acting  upon  the  rod  i,  draws  tue  lea 
into  a  horizontal  position,  and  thereby  forces  the  movable  cutters  nn  i 
upunst  tbe  fixed  cutters  r  r,  dividing  obliquely  the  strips  of  iron  placed  fa 
them  in  their  progress,  the  same  as  if  cut  by  shears ;  the  brads  tous  fom 
down  the  inclined  surface  of  the  gauge,  and  are  received  in  a  box  b^ 
The  opposite  vibration  of  the  swinging-frame  makes  a  second  cut,  and  t 
both  siaes  of  the  machine  (though  represented  only  on  one  side)  a  sc 
rods,  or  strips  of  iron,  are  placed  in  a  line,  all  of  which  are  cut  twice  a 
revolution ;  thus,  supposing  eight  rods  or  strips  (the  number  used 
patentees)  are  applied  to  each  pair  of  cutters,  32  brads  are  cut  at 
revolution  of  the  axis :  of  course  a  considerable  power  being  necessar 
this,  that  of  a  steara-enpne,  or  water-wheel,  is  to  be  employed  in  this  m 
in  preference  to  mauuid  labour.  The  ends  of  the  cutters  are  only  broog 
view  in  the  figure ;  these  are,  however,  of  greater,  and  may  be  of  any  n 
length,  to  cut  a  given  number  of  brads  at  a  time,  as  may  suit  the  power 
engine,  and  other  circumstances.  It  will  now  be  seen,  that,  by  the  pa 
employing  long  continuous  cutters,  and  causing  them  to  take  an  opposite  ii 
position  at  each  vibration  of  the  swinging-frame,  a  number  of  brads  arc 
once,  without  moving  the  rods,  which  drop  down  to  tbe  stop  on  the  gi 
they  are  cut  By  the  former  mode  described,  with  the  fly-presses,  the 
movM  always  in  the  same  plane,  and  the  iron  is  turned  round,  or  in 
instead.  In  cutting  that  species  of  brads  with  heads,  the  patentees  1 
cutters  with  gaps  left  in  their  edges,  and  the  crosa-bar  v  has  slits  in  it  to 
the  rods  3/,  and^  instead  of  being  fixed,  receives  an  alternating  side  motio 
the  frame. 

For  the  purpose  of  headinff  the  nails,  the  shanks  made,  as  alreadv  des 
are  Usually  Drought  under  the  operation  of  a  heavy  hammer  head,  which  i 
from  its  work  by  a  spring  pole,  like  a  turner's  throw,  and  is  brought  dowi 
it  by  a  pedal,  worked  by  a  woman,  sitting  down  before  a  little  boich ;  11 
of  tiiia  bench  is  fixed  a  pair  of  cUmi,  which  arc  opened  and  shut  by  tb 
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c  tevcr  of  Q  t<rcw  on  the  left  Itand  of  the  operator,  wlio,  with  her 

I y  places  thi*  shanks  between  t)ie  jaws  of  the  dams,  bring! 

h  ■  ilown  upon  it,  which  furmi  the  head  ;  and  then,  by  tiirn- 

t  »i-rt!w  with  her  left  Land,  tlie  jaws  open,  ond  tlie  newly-headed  nail 

tt)to  a  box  iiDrlernealh.     The  clams  ore  provided  with  steel  dies,  impressed 

th«  fthape  of  the  undcr-side  of  the  head  and  lliat  of  the  slinnk,  aitd  so 

■Kh  of  the  Length  only,  m  to  leave  projecting  above  the  top  a  lufBcieney  of 

iwUi  to  furm   tlie  head  ;  the  form  uf  (he  npper  surface  of  (he  Lead  being' 

irlrnnincd  by  a  die  fixed  in  the  face  of  the  hanuner. 

Tktn  ore*  however,  several  in  am  (factories  in  which  the  mnclnnery  is  so  con- 
ttvdcd  M  Co  ctit  and  head  the  naiU  by  a  single  opetatlun  of  the  same  mnrhine, 
Ttik  puitU  of  manufacturing,  we  believe,  originated  in  America,  where  such 
has    been   long  since   in   succesalul   use.      In   1S29   Mr.  Kdword 
■   (twit  out  a  patent  for  an  improvenicjit  upon  the  American  mechanism. 
Wc  have  pcni&ed  the  specification  of  this  patent,  from  vrhicji  we  learn  lliat  the 
inrrnrron  it   "  the  coniuiunicatiun  of  a  foreigner  residiiig  abroad ;"  and  that  il 
•  a  machine  made  of  two  horizontal  frames,  the  one  movable  and 
uxcd.  an  axis  with  a  crank,  a  com,  a  flywtteel,  and  drum.     'Ilie 
t  th«  axis  are  attached  to  tlte  lower  or  fixed  frame,  and  the  crank  is 
idth,  and  cotises  the  upper  or  movable  frame  to  traverse  in  grooved 
'     '   wcr.     From  an  iron  rod,  of  an  appropriote  aizc,  placed  not  into 
niece  the  sire  required  for  a  nail  ib  cut  oil'  by  two  cutting  edges 
'  t    by  the  motion   of  tlie  upper  frame,   and  held   between   two 
head  of  the  nail  is  formed  by  the  action  of  a  kind  of  hammer, 
w)ed  like  a  die  into  the  form  required,  and  whose  stem  is  acted 
<t  cune  on  the  axis.     7*Iic  nail  is  then  to  be  tapered  or  pointed 
:   two  eccentric  steel  sectoi^,  whoso  circular  iuriaces  arc  placed, 
inent  of  the  operation,  sufHciently  apart  to  receive  the  tliickcst 
all ;  and  nt  the  termination  of  the  operation,  when  they  are 
the  motion  of  the  upper  frame  in  a  position  with  the  point  of  con* 
in  a  line  between  the  centres  of  motion. 
copper  naiis  are  extensively  used  for  shipping,  and  some  other  pur- 
uailiiig  on  tlie  cupper  sliealhlng  of  ships,  nails  cast  of  an  alloy  of 
er  are  ^nerally  used;  but  great  efTorla  were  made  by  a  manufac- 
1,  lonie  years  ago,  to  substitute  for  them  nails  of  pure  copper: 
■  time,  obtained  a  preference  in  the  navy  yards,  as  well  as  the  mer- 
*■;  U  baring  been  shown  that  the  bottoms  of  ships,  whose  Gheuthing 
en  nailed  with  the  rough-headed  cast  metal  nails,  were  extremely  louT, 
iirad  of  almost  every  such  nail  was  appended  a  barnacle,  which 
'led  the  soiling  of  the  ships.     Mr.  Guppy  (the  manufacturer  to 
^UludedJ  made  his  nails  with  a  smootli  bright  head  (produced 
^-  >  -urface  of  the  liammer,)  whicli,  being  counter-sunk  unaemeath, 

.'iMTU  down  flush  with  the  surface  of  the  copper  sheathing.   Ilie  improve- 
T9»  erident,  and  experience  sliowed  that  sliips  so  sheathed  sailed  better 
uroed  home  from  their  voyages  earlier,  and  with  cleaner  bottoms.     Tliii 
frMonph.  or  ralbvr  success,  was  of  short  duration.     Mr.  Greenfcll,  who  had  for 
fnvernment  with   copper  sheathing  and  nails,  took 
looth-headed   nails,   (ihe  admirnble  construction  of 
... .  is  the  subject  of  tt  patent  granted  to  Mr.  Guppy,)  and 
I  Itis  cast  noils  made  tlat,  smooth,  and  bright,  ou  the  upper 
A  limple  kind  of  laihe ;  and  upon  repeated  trials  of  tliese, 
'  re^ipeBl  inferior  to  Mr.  Guppy 's  patent,  wliile  they  were 
1  [hty  hnvv,  in  consequence,  maintained  thfJr  ground,  to 
•  'f  the  pure  copper  noils,  for  the  peculiar  purrtoso 
^-~-  fiiils  are,  however,  extensivt^ly  used  In  ship-buil cling, 

■^BBfltt^buatj,  ill  ucL-ount  of  their  greater  durability  ilmn  iron,  when 


"7  yt«n  «nHi 

fttiaiU  atfbfd'^- 
HMcliwrre  i'l 
WtWrr 


■Mvanii  '«*»«  if* 


Ion  of  talt  wotcr.     The  principal  kind  in  use  are  rotc-fUtich, 
ot  that   acnominnlion,  already  explained  and 


;':  these  nads  is  bUnWat  to  ihr.t  of  the  other 
ly  vApiuiiu'd  and  practised  hy  our  brief  dcscripi  ton.  llie 
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copper  nail-niaker  furnuhes  himself  firom  llie  copper  nirft'dtawcr  wflb 
wire  of  the  sizes  of  the  intended  nails.     Sunpote^  for  instance,  he  hof  to 
Bomc  ro^e-clcncb,  two  inches  long ;    he  lalcM  the  wjiiare  copper  wir«  of  OU'^ 
required  thickness  of  the  nail,  and,  by  mcnnt  of  his  Axed  8))eftrK,  he 
wire   into   lengths    of    about   2   inches   and    ,',  ;     the   ^   bi'lng   reqi 
form  the  head.     They  ore  all  cut  exactly  of  a  length,  by  the  wire  beinf  ] 
;Agninst  a  stop  befure  it  is  cut;  thi>  stop  is  fixed  to  tlie  block,  and  i«  Mji 
Vt  &ny  required  distance  from  the  edge  of  the  shears.     The  only  tools  ni 
to  complete  these  pieces  of  vrirc  into  nails,  are  a  strong  smith's  vice,  a  ' 
and  u  ptiir  of  clanis,  de^iigned  to  hold  wire  of  the  size.     The  jaws 

lams  open  by  a  spring,  and  aro  closed  by  compressing  the  jaws  of  tl 
Krhen  so  clowd  they  leftre  a  ca\-ily  between  Inem,  wliich  is  oceupii 
piece  of  the  copper  wire  before  mentioned,  ^  of  which  project  aboir« 
upper  surface  or  iho  clams.  The  workman  then,  with  one  or  two  Uowi 
his  hammer,  drives  the  wire  firmly  to  the  bottom  of  the  groove  made  betwi 
the  clams  (or  against  a  stop  placed  therein) ;  this  has  the  effect  orsprcadmr  oui 
the  head  suHiciently  to  recei\-e  four  more  blows  Btnirk  around  it  in  an  mcT 
direction,  which  produces  four  facets,  meeting  at  the  top,  called  a  toie-hi 
then,  by  turning  the  handle  of  the  vice,  the  jaws  of  the  cloms  open,  the  ni 
taken  out,  and  another  piece  of  wire  substituted  to  repeat  the  tieoding  operal 
described.  It  is  obvious,  that  by  the  same  tools,  and  a  diiftreut  apphcation 
the  hammer,  a  flat,  a  diamond,  or  other  formed  head,  may  be  made. 
strengthen  the  heads  underneath  the  upi>er  edges  of  the  clams  are  al^bt 
C0UDter8Link ;  and  in  order  that  a  single  pair  of  clams  may  do  for  vtsriom 
of  one  sized  wire,  the  groove  is  made  the  depth  of  the  longest ;  uid 
nail  of  a  shorter  length,  a  piece  of  wire  is  dropped  in  the  groove,  u  a 
such  a  length  as,  with  the  intended  nail,  to  fill  the  groove  entirely.  Sin 
nails  thus  made  be  required  wiih  flat  points,  they  are  flattened  by  a  few  Wont 
upon  an  anvil,  in  the  cold  state.  Copper  in  the  cold  state  is  worked  under  ibt 
bammcr  with  about  the  same  facility  as  iron  at  a  cherry-red  heat. 

NAPHTHA,  or  Rock.  Oil,  is  a  yellow  or  brownish  bituminous  fluid,  of : 
penetrating  odour,  greasy  to  the  touch,  and  so  light  as  to  float  od  alcohol. 
exposure  to  the  air  it  iliickcns  into  the  substance  called  petroleum.     There 
copious  springs  of  naphtha  at  Baku,  on  tho  shore  of  the  Caspian  Sea. 
are  also  ut  Pitchford,  in  Shropshire,  extensive  beds  of  sandstone,  saturated  wil 
this  fluid,  whicli  is  separated  from  the  slone  by  distillation,  and  is   sold  uoi' 
the  name  of  Betton's  British  oil.  The  Russians  and  Persians  use  naphtha  inter- 
nally, as  a  cordial.  Naphtha  bums  with  n  brilliant  white  flnme,  and  is  thereton 
much  used  in  lamps,  both  at  home  and  abroad. 

NAPIER'S  BONES,  or  Napier's  Rods,  are  certain  instruments  invented  bjr 
Lord  Napier,  for  performing  some  of  the  fundamental  rules  of  arithmetic,  ot 
an  easy  mechanical  process.  Tliey  may  be  made  of  bone,  ivory,  horn,  woodL 
pasteboard,  or  any  other  convenient  material  There  are  five  of  them,  and  the 
race  of  each  is  divided  into  nine  equal  parts,  each  being  subdivided  by  a 
diagonal  line  into  two  iriaiiglcs.  In  these  compartments  or  squares  tbv  nam* 
hers  of  the  niultiplicaliun  table  are  inserted,  the  units  or  risht-hand  figurat 
bcitig  placed  in  the  right-hand  triangle,  and  the  tens  in  the  IHl. 

NAPLES  YELLOW,  is  prepared  by  calcining  lead  with  antimony  and 
potash,  in  a  reverbcratory  furnace.     Sec  Paintixo. 

NATRON.  The  native  carbonate  of  soda.  It  is  found  in  vast  abondanev 
in  the  lakes  near  Alexandria,  in  Egjpt. 

NAUTICAL  INDICATOR.    For  finding  the  latitude,  longitude,  and  vi 
tion,  invented  by  James  Hunter,  member  of  the  Glasgow  Philoiophical  Sociel 
Tlie  indicator  consists  of  a  stand,  supporting  a  circular  plate  of  polished  ' 
about  14  inches  m  diameter,  repa'senting  llie  horizon,  and  marked  nnd  ni 
bered  accordingly  with  the  proper  divisions.     This  horizon  is  -•  -1 

SFDti [circular  plate,  as  a  mendinn,  set  at  right  angle*  to  the  pla> 
lal  plate,  properly  divided,  and  furniahtd  with  an  index  ..r 
indicating  niiiuitcs.     This  meridian  pints  is  cut  out  at  tb 
for  ■  pivot,  or  hinge,  fur  other  parts  of  the  intUcator.  On  oiiv  3i'«'     '  "< 
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tvD  quadnuits,  and  on  the  other  lide  one,  similarly  divided  u  Iha 
■ad  fitmubed  vith  a  similttr  index  and  nonius.  These  quadrants  are 
mm^  abb  on  «  pivot  or  hinge,  rising  |K*rpendicuUrIy  from  the  centre  of  the 
|dat«,  or  agreeing  to  thii  centre;  they  nre  singly  movable  on  the 
hat  opttfaie  of  being  attached  at  any  relative  distance,  and  retained  id 
by  a  screw,  binding  together  taila  attached  for  that  purpose.  To 
tatd  veat  points  of  the  hurisuntul  plute  is  attached  a  horary  cirele, 
bto  boors,  &c.  This  horary  circle  represents  the  daily  oath  of  the  sun, 
U  ttmj  b*  ftmiished  with  n  nonius,  as  other  piirts  are.  This  eircte  is  so 
lo  tbe  lioriioat&l  plate,  that  it  can  be  moved  parallel  to  it  to  suit  the 
*■  Pectination ;  tills  h  ttii'cted  by  the  circle  being  attached  to  two  tangent 
bn.  whicli»  by  groorei,  ^Lide  on  the  projections  from  the  horizontal  plate  by 
lans  of  screws  pining  through  and  working  in  these  projections,  and  carrying 
Astatwent  platt**,  and  with  thrm  the  horary  circle,  to  the  degree  of  the  sun^ 
didfauttloa.  This  dcgreu  is  indicated  on  a  scale  of  tangent  divisions  on  the 
fea^fat  idatiM ;  and  as  such  tangents  are  of  various  lengths,  an  expanding  ver- 
mtr  b  nsed  tu  adjust  them.  Its  expansion  is  ejected  by  friction  wheels,  and 
ifrinn  wttrlcing  against  a  proper  curve. 
HAVE.  The  central  boas,  or  hub^  as  it  is  in  some  pUees  called,  of  a  wheel, 
hich  the  axletrce  paBseir  and  which  receives  the  ends  of  tlic  spokes 
4iap  morticca  made  therein.  Although  the  naves  made  of  wood  arc  usually 
[  soUditv.  these  parts  are  so  subject  to  strains  and  concussions  as  not  to  bo 
bU  aa  tbe  mass  of  material  might  lead  one  to  suppose.  In  consequence 
d«f«v^  a  patent  was  taken  out  some  years  ago  for  mukiug  this  port  of 
km,  which  has  been  extensively,  and,  wc  doubt  not,  advantageously 

CEDLES.  Wetl  known  Utile  instruments,  usually  made  of  steel,  pointed 
H  tmt  nul,  and  perftvated  at  the  other,  to  receive  a  thread,  for  sewing  with. 
At.  TIm  fwocesaea  of  manufacturing  needles  have  been  much  varied,  but  tho 
Uknm^  Mcount  rombines  the  most  recent  improvements. 

6lai{  win  of  the  size  retjuired,  after  havjjig  been  annealed,  is  cut  from  the 
cAMo  l'-•■-•^■-  H'  four  or  five  inches  ;  these  are  gathered  up  into  cylindrical 
:iiur  inches  in  diameter,  over  the  ends  of  winch  are  passed 
taut  !:■-:-  --  Q-,  and  more  wires  in  their  curved  state  arc  forced  amongst 
in  tbc  bundle,  until  tlie  rings  are  tightly  packed.  Tills  bundle  is  laid  upon 
■I  iffn  dab,  and  over  it  a  bar  of  iron  about  two  feet  long  is  placed,  transversely 
bftwvtxi  the  two  iron  rings;  the  workman  then  takes  hold  of  each  end  of  the 
tan  bar,  andl,  prsssing  it  against  the  bundle  of  wires,  he  rolls  tlie  latter  back- 
vans  aad  fawards  over  the  iron  slab  until  every  steel  wire  in  the  bundle  becomes 
vcdicdj  ■&n%btened.  These  wires  are  next  pointed  upon  a  grindstone  running 
mf»  In  tbii  operation,  the  workman,  sitting  astride  before  the  stone  on  a  blocs 
'  Uke  a  aaddle,  lakes  up  20  or  30  wires,  laid  side  by  side  across  a  small 
ruler,  covered  with  soft  leather,  another  similar  ruler  being  laid  over  the 
la  ooafine  them.  The  workman  holds  the  rulers  in  his  hands,  and  thus 
line  Use  wires  to  the  grindstone,  points  tbem  with  great  dexterity,  each 
rrrMTing  wliilst  in  contact  with  tlm  stone.  Af^er  pointing,  the  wires  are 
ff  ika  buigth  of  the  required  needles.  The  next  operatiuu  is  flattening  a 
th^  efiik  that  have  Ut  receive  the  eyes,  Tliis  is  cflectcd  by  a  workman 
TiHrC  Olre^.*  ur  tmr  pit'ces  of  wire  between  his  finger  and  thumb,  placing  them 
wp^  an  ::  one  blow  upon  each,  expands  the  ends  sumciently 

punch,  which  pierces  the  eye.  This  the  same  person 
before  L^  Uys  tUem  down,  with  a  small  instniment,  fixed  on  the  same 
aa  that  to  which  the  handle  is  fixed.     The  end  of  the  needle  is  placed 


a  «nau  IW' 
pcmehp   at 

t  lime    I'^'ii 
Ch*  thread. 
■leal,  which  f" 
it  can  be  << 
lhi«  la  bn  pi.  : 


■  bed  of  the  instrument,  and  is  put  exactly  beneatli 

t    stroke  of  the   hammer  punches  the  eye,    and   at 

ii>c<   semicircular  groove  near   tlie   eye  of  the   needle, 

Thu    notcii  which  receives  the  needle   is  made  in  a 

'  I  dovc*tailed  notch  in  tlie  bed  of  the  instrument, 

;j  larger  or  smaller,  correspondent  to  the  sixe  of 

>tarkmaa  holds  the  needles  in  the  same  manner 
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as  be  did  for  flatting ;  oiid  placing  tliem  one  by  one  successively  in  thv  mHdi 
thtt  bed-piece,  pierces  thent  thiougb  by  a  tingle  blow  of  hii  hariinier  it: 
of  a  slider,  wbich  reccila  to  its  former  position  by  tbc  reaction  of  a  tpring-.  Ht 
now  places  the  next  needle  under  the  punch ;  and  when  they  are  all  pierced  is 
this  manner,  be  rolls  tliem  over  by  moi-ing  his  tbumbi  so  as  to  turn  tbeniiO 
half-round,  and  bring  them  upwards  on  the  opposite  Hide  to  that  which  «« 
pierced  ;  this  being  dune,  he  repeats  the  punching  on  the  other  side  with  a  vjev 
to  fiai:th  and  clear  the  eye,  and  to  complete  llit?  groove  which  there  is  in  " 
needles.  Tlicy  arc  now  rounded  at  the  ere  end  to  take  ofl*  the  rougfaiK 
which  is  effected  in  an  instant  by  applying  tnem  to  a  grindstone. 

In  making  the  Urger  kinds  of  neediest  the  grooves  are  formed,  and  ihs  t) 
pierced,  by  a   stamp   and   fly-press.     A  piece  of  wire  of  tlie  length  of  ti 
iiecdles,  and  pointed  at  both  enas,  \9  placea  exactly  in  the  middle,  upon  k 
die,  having  the  form  of  the  eye  groove,  &c.  projecting  from  its  surface; 
over  this  die  is  suspended  onutuer  exactly  similar,  so  that,  by  means  of  a 
from  the  stamp  hammer,  the  two  needles  between  the  dies  are  exactly  imprc 
on  both  flides  with  the  grooves  already  meutionl'd.     The  piece  of  pointed  «i 
is  then  in  a  similar  manner  plnccd  under  a  fly-prest,  where,  by  means  of  ti 
very  delicute  «teel  punches  falling  over  corresponding  holes  in  a  die,  the  ti 
eyes  arc  instantly  pierced  with  great  precision,    Tliese  needles  are  then  din< 
and  the  beads   corrected  with  a  smooth   file.     During  these  operationi 
needles  hare  become  more  or  lew  crooked ;  these  are,  therefore,  ploced  in  I 
on  a  smooth  metal  plate,  and  with  an  iron  rolled  imtil  they  are  straight. 

The  next  processes  arc  hardening  and  tempering.  To  efiect  these, 
needles  are  placed  several  thousands  together,  covered  with  ashes,  in  a  cast-it 
box,  and  healed  in  a  close  furnace  to  a  cherry  red,  when  the  box  is  withdrai 
and  its  contents  dropped  into  a  tub  of  cold  water;  they  arc  next  taken  out 
the  water,  and  placed  upon  an  iron  plate,  kept  nearly  red  hut  by  means  of  a  ' 
underneath;  here  they  are  carefully  distributed  about,  so  as  to  heat  thi 
equally,  and  until  they  acquire  the  blue  tinge,  when  they  are  immedii 
removed.  Some  manufacturers  make  use  of  oil  or  tallow,  and  other  in[ 
dients,  instead  of  water,  which  substances  are  supposed  by  them  to  improve 
process.  The  needles,  thus  hardened,  are  returned  to  the  furnace  with  the 
upon  them,  and  remain  there  till  the  oil  intlames,  when  they  arc  withdral 
and  again  Cooled  in  cold  water.  This  second  process  tempers  them ;  at 
they  were  quite  hard,  and  so  brittle  as  to  break  with  the  aligbtest  touch; 
tempering  renders  them  tough,  yet  sufficiently  hard  to  take  a  good  poioC 
When  ihcy  ore  hardened  in  water,  according  to  the  former  method,  it  is  con- 
sidered that  the  proper  hent  for  tempering  tncm  con  only  be  detvmuned  faf 
long  experience  and  observation  ;  but  that  the  flaming  of  the  oil  determines  m 
precise  temperature.  If  the  needles  be  now  examined,  many  of  tbeui  will  be 
found  to  have  become  ctooked  in  the  hardening;  these  are  discovered  by  rolling 
them  over  as  tlicy  lay  in  rows  on  a  board,  and  such  are  selected  and  mad* 
■Iroight  by  a  blow  in  a  notch  in  a  small  anvil  for  the  purpose.  In  some  manu- 
factories the  needles  are  next  pointed  and  flnisbed ;  in  others,  where  the  pointing 
has  been  already  eflccted.  tlie  next  process  is  that  called — 

ScouriJiQ. —  In  this  process  the  needles  arc  piled  in  rows  many  tiers  deep,  «nj 
in  several  parallel  rows,  upon  a  piece  of  buckram,  or  stout  cloth,  which  is  ulu« 
nt«d  with  oil  and  Bne  emery.  The  needles,  af\er  thcv  are  deposited,  u« 
ilao  sprinkled  over  with  flour  of  emery  and  oil,  when  the  wnole  mass,  containing 
from  10  to  50,000  needles,  is  tightly  rolli-d  up  and  well  bound  at  both  eud^ 
Scrrrvl  of  such  rolls  are  operated  upon  together  by  a  kind  of  mangle;  « 
ibak  being  laid  upon  the  rolls  of  needles,  which  is  loaded  witli  heavy  weigh| 
M>d  made  to  traverse  backwards  and  forwards  for  two  or  three  days.  Duril 
1^  time  scx'cral  successive  wrappers  have  been  completely  worn  out,  w1 
^n  Wen  replaced  by  new  oues,  with  fresh  charges  of  oil  and  emery, 
suit  soap.    At  the  end  uf  three  days  they  are  thus  made  very 


^^•c\t  operation.  calUd  heading  and  picking,  the  eyes  of  oil  the  ni 
^j^AiD  otii*   "      '  1.  and  all  the  p^jiiiLs  in  another;  and  all  tht  n% 
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eye«  or  points,  ftfe  nicked.    These  operationt  are  luually  performed 

with  a  destericy  and  rapidity  that  can  only  be  acquired  by  practice. 

m  an  placed  tideways  in  a  heap,  on  a  table  in  front  of  the  operator. 

■  *'■  ■  ^  •-•'"■-vr  of  iti  rignt  hand  a  small  cloth  cap,  or  fiuger* 

:'  from  MX  to  twelve  needlei,  it  kecpa  them  down 

.  .jid,  whihit  it  presses  the  forefinger  of  iho  right 

nsl  U»e  ends  of  the  needles;    those  which  have  their  pointi 

;fat  hand,  stick  into  ihe  finger-rtall;  and  the  child,  removing  the 

"  hand,  allows  llie  needles  sticking  into  the  cloth  to  be  elighdy 

pushes  them  towards  the  Icfl  aide.     Those  needles  which  had 

e  right  hand,  do  not  stick  into  the  finger-stall,  and  are  pushed 

lite  right  side  previous  to  the  repetition  of  the  procew ;  each 

'  the  finger  carrying  five  or  six  needles  to  iu  proper  heap. 

jsh:ng  operation  to  the  best  needles  consists  in  wiiat  is  termed  blue 

jli  Hltusiun  to  the  dark  polish  upon  them  ;  this  is  eti'ccted  by  a  revolving 

bluish  colour,  against  which  the  needles,  several  at  a  time,  are 

this  they  ore  made  up  into  little  packages  of  from  25  to  100 

ed  fur  sale. 

which  have,  of  late  years,  been  so  much  puffed  by  the  vendors 
anted  not  to  cut  the  thread"  and  to  be  "gold-eyed'  and  "silver- 
I  mode  the  same  as  other  needles  with  these  trifling  variations  ; — the 
p  former  being  produced  by  dipping  them  into  an  ethereal  solution  of 
,iha  eyes  of  tlie  latter  have  not  a  particle  of  silver  laid  over  tliem, 
hue  upon  them  being  produced  by  a  pecuUar  kind  of  polish.  The 
(red  needles"  do.  however,  possess  the  merit  of  being  less  disposed  to 
read  •  the  eyes  of  these  ore  tnade,  at  first,  in  the  usual  way,  and  are 
finished  by  a  drilling  counter-sink,  which  improves  them  materiaUy; 
Ml  being  softened  to  enable  the  drill  to  ait,  they  rarely  snap  or  break 

putnUet,  hoii/rinSf  ffc. — Some  years  ago  a  potent  wnn  taken  out  for 
rcdtes  uf  this  kind,  by  Mr.  William  Hell,  of  WalRall;  and  as  the 
re  of  them  has  ever  s'w.ce  been  continued  with  success,  we  shall  close 
I  subject  by  aubjoining  that  gentleman's  brief  specification  veibatim. 
by  which  1  make  needles,  bodkiiu,  liish-lioukH,  knitting-pins, 
and  sail-needles,  is  by  casting  them  with  sleel,  or  common 
d  pig  or  ca^t-iron.  into  moulds,  or  flasks,  made  with  fine  sand ; 
i  i  make  stocks  or  moulds,  of  iron  or  steel,  or  any  other  compo- 
of  being  made  into  moulds;  on  which  slocks  ur  moulds  1  sink, 
p,  impressions  of  the  said  articles.  Into  these  I  pour  my 
el  {I  prefer  for  my  purpose  sand  casting),  and  prepare  my  iron 
: — 1  melt  it  in  a  pot,  or  crucible,  in  small  quantities  about  tlic 
e  pounds  (and  upwards  to  twenty  pounds),  the  more  con 
•it  it  of  its  heterogenous  particles,  and  to  purify  it  from  its 
reouB  qiiulilieB.  \\  hen  the  iron  has  atuiiied  a  proper  heat,  I 
St,  mixed  with  lime  or  common  haIi,  which  I  throw  into  the 
iron ;  and,  by  froquctitly  litining  it  with  an  iron  rod,  I  bring  to 
le  iron  a  scoria,  which  1  frequently  skim  oft',  and  thus  bring  my 
state  ;  i  tlien  pour  it  into  the  mould  before  described.  The 
a  formed,  are  capable  of  being  soflenetl,  hardened,  or  tempered, 
,  by  which  needles,  bodkins,  fish-hooks,  knitting-pins,  netiing- 
-Decdles,  have,  heretofore,  been  manufactured ;  therefore,  the 
r  my  Invention  is  in  casting  them  instead  of  making  them  in 

treflijfc-like  fabric  of  threads  or  cords,  chiefly  used  for  entrappmg 

otticr  animals.     The  term   is  likewise  applied  to  a  particular 

facture,  of  a  fine  open  texture,  usually  applied  to  the  piuijoses 

■ulting  of  Vlie  former  description  of  net  is  an  easy  process.     'J*he 

■HTftflv  rnnaiHi  nf  woodcn  ucedles,  of  different  sizes,  some  roupd* 

'-fK>inted  and  flat  scissors,  nnd  a  wheel  to  wind 

^j      '1  ihc  packthread,  of  which  the  net  is  composed 
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and  the  size  of  the  meshes,  depending  upon  tlie  particular  description  of  birds  or 
fishes  required  to  be  taken.  It  is  necessary,  in  many  cases,  to  alter  the  natunl 
colour  of  the  thread ;  the  colour  usually  used  is  russet,  which  is  obtained  by 
immersing  the  thread  iu  a  tanner's  pit,  and  letUng  it  lie  there  until  soflleiaitlj 
tinged.  A  green  colour,  which  is  sometimes  desirable,  is  obtained  by  chopfilQg 
some  wheat,  and  boiling  it  in  water,  and  then  soaking  the  net  in  the  tinctuie. 
A  yellow  colour  is  obtained  by  the  same  process,  using  the  deeoctiooL  of  odan* 
dine,  which  gives  a  pale  straw  colour. 

Mr.  Alexander  Buchanan,  of  Paisley,  some  years  ago  invenCad  an  ingenioei 
machine  for  weaving  any  description  of  net-work  without  knots,  and  likewise  to 
allow  the  holes  or  meshes  of  the  net-work  to  be  enlarged  or  diminished  at  ths 
pleasure  of  the  operator.  The  annexed  engraving  will  convey  an  adequate 
idea  of  this  machine.  A  B  C  D  representi  a  wooden  stand,  iqnm  which  an  itsa 


Fig,  I 


frame  E  F  G  H  is  supported  at  each  corner ;  in  this  frame  theie  are 
wheels  1  2  3 4  5  0  7  that  pitch  into  each  other /  iklm  /•£..  2. 

are  continuations  of  the  axis  of  the  wheels  numbered 
135  7;  upon  the  ends  of  the  axis  thus  continued,  cir- 
cular pieces  of  wood  IKLM  are  fixed,  of  which 
liff,  2 18  a  representation.  The  other  wheels  2  4  6  are 
introduced  in  order  that,  when  the  machine  is  put  in 
motion,  those  numbered  13  5  7  may  revolve  m  the 
same  direction,  as  it  is  necessary  that  the  parts  of  the 
machine  attached  to  the  axis  of  these  should  do  so. 
Into  each  of  the  circular  pieces  of  wood  four  grooves 
are  cut,  which  allow  the  shuttles  abc defg h  to  slide 
out  and  in,  at  the  circumferences  of  the  circular  woods, 
bat  prevent  them  ftt)m  coming  out  when  drawn  in  a  direction  towaidi  R;  Um  «m 
<tftfae  grooves  is  to  allow  the  shuttles  to  be  moved  fiom  one  ciicular  wood  lo  wnrW 
Id  croKing  the  th»ads  to  form  meshes  of  the  net-work*  In  our  figm  tlM 
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kUd  M  turo«d  b»ll'  ruuiid,  to  sliow  the  grooves  and  shutt!ei  in 

or  bobbin!,  of  ivhich  0110  end  in  cunsidcrably  thicker  than  tha 

'  with  groorcft,  which,  when  the  bobbin  is  placed  in  iis  proper 

a  ■pring',  which  acti  lu  a  coimterpArt  to  a  weight  suspended  from 

the  threads ;  each  of  these  springs  mii^t  be  individniilly  so  strong 

c'.h  will  prevent  the  weight  from  drawing  the  tlireads 

^anle  time,  siifHciently  weoJe  to  ulluw  the  threads  to 

L.-   ji-..-  when  drawn  by  the  operator.     Into  the  centre  whee: 

having  the  santo  number  nf  teeth  ;  this  wheel,  which  cannot 

ihe  figure,  is  tiied  to  one  end  of  the  iron  rod  O  P,  at  the  other 

a  hjuidle  N  ii  Attached ;  hf  this  handle  the  machine  is  put  in 

given  a  general  description  of  Mr.  Buchanan's  machine,  we 

he  method  of  using  it.  The  pinis  or  bobbins  hnnng  het>n  previously 

iread,  or  with  any  other  material  of  which  tlie  net-work  is  to  be 

:9  placed  on  tho  shuttles.     l*he  ends  of  the  threads  are  tlieii  col- 

logrthcr;    after  which  thev  are  put  through  a  ring  that  ia 

flop  of  the  gudgeon  S,  and  also  through  a  hole  T  in  the  sole,  or 

^m  weight  is  tlien  suspended  by  the  threads,  the  use  of  which  is 

tth^m  from  entangling.     It  must  be  ubson'cd,  however,  that  before 

ia  put  in  motion,  the  shuttles  occupy  the  proper  grooves ;  this  Ei 

Hff.  I,  where  the  shuttles  a  b,  in  the  circular  wood  I,  occupy  the  first 

;  those  of  K  occupy  the  second  and  fourth  ;  those  of  L  the  fint 

of  M  the  second  and  fourth.  The  operator  then  commences 

'ork  by  turnin:^  the  handle  at  X  ;  the  siKe  of  the  meshes  of  the 

>  or  diminishes  at  pleasure,  by  turning  tho  handle  a  ^eater  or 
of  Hme«.  The  wheels  are  thus  made  to  revolve  in  the  iron  frame,  the 

!  likewise  revolving  in  consequence  ofthecontinuatiun  of  the 

icels,  by  means  of  which  the  threads  thut  proceed  from  the 

'atii,  uro  twining  round  each  other.     The  twist  made  by  this  movc- 

ide  fwt  by  the  operator,  who  puts  a  finger  of  his  left  hand  between 

*  I,  and  with  his  right  hand  inserts  horizontally  the  clearer,  which 

wood,  shaped  like  u  pu|»er  cutter,  between  each  pair  of  threads, 

hand  and  the  clerurcr  towards  H,  at  whicit  place  it  is  prevented 

b)'  a  knot.    He  then  removes  his  hand,  leaving  the  clearer  to 

>^tight,  and  crosses  the  threads  to  form  the  meshes.     This  ia 

ig  the  shuttles  from  one  circular  wood   to  another,   whioh 

kles  and  eflecLs  exactly  the  same  object  as  the  crossing  of  the 

ing  lace;  tlie  shuttles  of  Uie  middle  circular  woods  are  changed 

of  the  circular  wood  K,  occupying  the  second  and  fourth  grooves, 

into  the  second  and  fourth  grooves  of  the  circular  wood  L,  while 

itfn  ahifted  into  the  first  ana  third  grooves  of  K ;  this  movement 

Tlie  operator  then  turns  the  handle  the  same  number  of 

>  twist  the  other  side  of  the  mesh  that  is  already  half- 
[M-ing   done,    and   the    twiat  made  tight  by  the  method  just 

are  again  crossed,  which  is  effected  by  moving  the 
first  moving  of  the  shuttles,  those  of  the  circular  woods  K 
the  corres]x)nding  grooves  of  L,  and  rice  vend  ;  so  that  by 
the  present  iustance,  those  which  originally  occupied  L  are 
T,  and  thoee  that  originally  occupied  K  into  M;  this  operation  com- 
r  two  mcahes :  tluis,  by  twining  and  crossing  the  threads,  any 
Mfr>work  may  be  wove,  the  operator  drawing  more  thread  off  the 
»r  ^antity  b  used. 

white  rontal,  which,  when  pure,  is  both  ductile  and  malleable, 

[mH  inl"i  viry  thin  plates,  whose  colour  is  intennedialc,  between 

t  afieied  by  the  air;  it  is  nearly  as  hard  as  iron. 

.1.  when  forged,  8.6(16.  The  species  of  nickel  ores 

'     "ulplnir,  and  its  oxide.     The  first  is  the 

h  nickel  is  usually  extracted.  It  i* known 

i^ttw^i.  .lii.'.e  of  kupfernickel,  or  false  copper,  from  iU 

s  a 
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colour  and  appeftrAnce  ;  it  occurs  generally  matiive  and  disiemioated ;  iti 
colour  is  copper  red,  of  vahuus  shades.  By  the  experimenls  tliat  have  be«& 
made,  nickel,  in  its  pure  state,  pofisessea  a  magnetic  power.  The  effect  of  tlM 
maenet  on  it  is  little  inferior  to  that  vbich  it  exerts  on  iron ;  and  llie  mettl 
itself  becomes  magnetic  bv  friction  witb  a  magnet,  or  even  by  beating  vith  i 
hammer.  Magnetic  needles  have  been  made  of  it  in  France,  and  have  be«i^ 
preferred  to  those  of  steel,  as  resisting  better  the  action  of  ilie  air.  The 
presen'cs  its  megnetic  property  when  alloyed  with  copper,  though  it  is 
what  diminished ;  by  a  small  portion  of  arsenic  it  is  completely  destro)i 
Nickel  is  fusible  at  150°  of  Wedgwood,  and  forms  alloy  with  a  number 
metals.  Nickel  is  found  in  Cornwall,  and  in  some  other  counties  of  KocUadj 
in  Germany.  Sweden,  France,  Spain,  and  several  parts  of  Asia.  The  CDiiNM 
employ  it  in  making  while  copper;  and,  in  conjunction  with  copper  and 
they  manufacture  it  into  voriuus  kinds  of  children's  toys.  Nickel  gins 
certain  degree  of  whiteness  to  iron  ;  it  is  used  wiih  advantage  by  some  of 
Birmingham  manufacturers,  in  combination  with  that  metal;  and,  by 
in  combination  with  brass.  If  it  were  postible  to  discover  an  easy 
of  working  nickel,  tlierc  ran  be  little  doubt  but  it  would  be  found 
valuable  for  surgical  instruments,  compass  needles,  and  other  articles,  since  it  i 
not,  like  iron,  liable  to  runt.  Oxide  of  nickel  is  lued  for  giving  coloun ' 
enamels  and  porcelain  :  in  ditferent  mixtures  it  produces  brown,  red,  and 
green  tints. 

NITRATES.     Compounds  of  the  nitric  acid,  with  various  salifiable  bas&, 
NITRK.     The  usual  name  given  to  a  combination  of  the  nitric  acid 
potash.     See  Acid,  Niinic. 

NITROGEN.  A  simple  or  undecompoied  gaseous  substance,  was  finti 
tinguished  by  Dr.  Rutherford,  in  1772.  It  is  sometimes  called  azote,  6omi 
inability  to  support  animal  life  ;  but  it  is  commonly  designated  nitro^ 
its  being  an  essential  ingredient  in  nitric  acid.  It  constitutes  fourfitt 
volume  of  the  atmosphere,  end  n\ay  therefore  be  procured  by  abstmc 
oxygen  from  atmogpneric  air.  It  may  be  conveniently  prepared  by  ' 
piece  of  phosphorus  in  ajar  full  of  air,  inverted  over  water.  The  pho 
on  account  of  its  strong  affinity  fur  oxygen,  will  abstract  it  from  the  mn 
and  the  vessel  will  become  6]led  with  a  white  cloud,  which  is  the  pyropt 
phoric  acid.  In  about  half  an  hour  this  will  subside,  and  the  residual 
nitrogen,  contaminated  witb  a  little  carbonic  acid  and  vapour  of  phoaphi 
both  of  which  may  be  removed  by  agitating  them  with  a  solution  of 
potash.  A  solution  of  protosulphate  of  iron,  rliarged  with  binoxide  of  nit 
will  separate  the  oxygen  from  common  air  in  a  few  minutes.  A  slick  o([ 
phorus  placed  in  it  will  aecompHsh  the  same  in  twenty-four  hours.  Nitrogcni 
may  also  be  obtained  by  eicposing  a  mixture  of  fresh  muscle  and  nitric 
a  moderate  temperature.  Fui*rvescence  occiu^,  and  a  large  quantity  of  nilrt 
mingled  with  carbonic  acid,  is  evolved,  the  latter  of  which  may  be  remo\'cl 
agitation  witb  lime  water.  Nitrogen,  when  pure,  is  a  colourless  gat,  devoid 
either  smell  or  ta&te;  it  does  not  bum,  and  extinguishes  all  burning 
immersed  in  it ;  it  does  not  change  the  blue  colour  of  vegetables  ;  no  i 
can  live  in  it,  yet  it  exerts  no  injurious  in6uence  on  the  Itmgs  or  other  pi 
the  animal  system,  the  privation  of  oxygen  being  the  sole  cause  of  dfdk 
Water,  when  deprived  of  air  by  boiling,  takes  up  about  one  and  a  half  per  crtH. 
of  it.  Its  specinc  gravity  is  .0722  ;  and  therefore  100  cubic  inches,  at  a  mean 
temperature  and  preMUre,  will  weigh  30.15  grains,  la  the  combination  of 
nitrogen  with  oxygen  in  the  atmosphere,  it  seems  merely  to  moderate  or  dllutt 
the  oxvgen,  so  as  to  render  its  action  less  energetic.  Considerable  doubts  hava 
existed  as  to  its  simple  nature,  in  consequence  of  experiments  made  with  the 
galvanic  battery.  \Vhen  ammonia  (which  is  a  coinj^omid  of  nitrogen  snd 
hydrogen)  is  submitted,  in  corrjunction  with  mercury,  to  liie  action  uf  gaUanisitvi 
an  amalgam  is  formed,  which  is  considered  to  arise  from  some  metallic  base  it) 
the  hydrogen  or  nitrogen  ;  hut  us  the  iden  of  a  meta.lic  base  to  hydrogCD  awBrti 
precluded  by  reason  of  its  extreme  liglilnesfr,  it  has  teen  inferred  that  it  maM 
2brm  a  constituent  uf  tlie  nitrogen.   Thii  supposition,  however,  teems  iac«p«bl« 
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if  prwC  at  iht  coosdtacnto  of  Kh«  «niiJg«in  ■tpantei  and  ■»  retulved  Into 

iOifflonU*  hydivgeo,  and  mercury,  aa  looii  as  tne  galvanic  iitfluenoe  it  wilh- 

dniim.      Kitrogvxi   unites  with    several    substances    in   different  proportions, 

ing  a  TarieCy  tti  compounds,  distinguished  by  strikine  peculiarities.     With 

an  formed  the  nitrous  and  nitric  oxide,  and  the  n)'po- nitrous,  nitrous, 

mbuit  acid.      With  chlorine  and  iodine  it  forms  the  chloride  and  iodide  of 

■itJOgao,  and  with  hydrogen  it  forms  antntonio.      Our  limits  will  pcmiit  us  to 

|if«  But  a  brief  account  of  these.     The  nitrous  oxide,  or  protoxide  of  nitrogen, 

itai  disoovftred  by  Dr.  Priestley  in  1772,  who  called  it  dephlogisticated  nitmus 

vtm    The  best  mode  of  procuring  it  is  by  meona  of  nitrate  of  ammonia.    When 

ikk  all  is  txposed  to  a  temperature  of  400(>  or  SOO^  Fahr.  it  liquefies,  and 

hvbblcs  of  n*  begin  to  escape,   and    in  a  short  time  a  brisk  effervescence 

«lsacl^  which  continues  till  all  the  salt  disappears.     I'he  nitrate  of  ammonia 

ibould  be  contained  in  a  glass  retort,  and  the  hent  of  a  tamp  applied,  so  as  to 

Vttintain  a  moderately  rapid  evolution  of  g&s.     In  accurate  experiments  the 

ps  muit  be  received  over  mercury ;    but  for  ordinary  purposes  it  may  be 

Mcmd  over  water.     It  has  a  sweet  taste,  and  a  faint,  agreeable  odour,  and  is 

llaaibed  fagr  its  own  volume  of  rcceutly-boiled  water.     Moat  substances  burn  in 

k  with  fo  greater  energy  than  in  the  atmosphere;  but  the  most  remarkable 

rfbi  prafMrtiee  b  its  effect  when  roipircd.    A  few  deep  inspirations  are  followed 

kyUe  moat  agreeable  feelings  of  excitement,  similar  to  the  eorir  stages  of 

ttloxkatiovi.     This  is  shewn  by  a  strong  propensity  to  laughter,   by  a  rapid 

Inv  of  vivid  ideas,  mud  an  unusual  disposition  to  muscular  exertion.     These 

Mh^  aeoOf   however,  subside,  and  the  person  recovers  his  ordinary  state 

vUmu  encricncing  that  languor  which  is  the  usual  result  of  excitement  by 

^rtlBOM  liquors.     It  varies  somewhat  in  it3  effects  on  different  individuals, 

M  sMDetitDes  produces  dlsagrei^able  symptoms.     The  spedficgravity  of  this 

fif  is  1.^277;  and  100  aibic  inches  weigh  47.377  grains      Toe  binoxide  of 

vuvfrwit  or  nitric  oxide,  is  best  obtained  by  the  action  of  nitric  acid  of  specific 

■miv  t.2  cm  metallic  copper.     Brisk  eOcrvcsconce  ensues,  and  the  gas  may 

weauKted  over  water  or  mercury.     The  nitric  oxide  is  a  colourless  gas;  but 

fbm  mixed  with  oxygen  or  atmwpheric  air,  dense  suffocating,  ornnge-coluured 

itfmr  ot  nittt>us  acid  is  produced.     Few  inflanunable  sub'^tances  bum  in  it; 

iBRoal  and  Ti1<r>«nhorouBf  bowcvcr,  when  in  vivid  combustion,  bum  in  it  with 

^^Bpaser!  It  is  sparingly  absorbed  by  water,  dL>e8  not  redden  vege- 

^VM*  btiJ'-  mite  irrespirable.     100  cubic  inches  weigh  32.3  grains,  and 

lb  specific  gravity  is  1.0416.      The  hypO'Uitrous  acid  lias  not  hitherto  been 

lAitauied  in  a  free  slate,  but  combined  with  potash.     Pure  nitrous  acid  is  formed 

krlba  nixiure  of  binoxide  of  nitrogen  with  oxygen  gas,  out  of  contact  with 

mkar  vsUr  or  mercury.     Wheu  condensed  in  water,  it  forma  the  b'quid  nitrous 

nL 

KORIA,     9ee  HTvaauuc  Machinxh. 

KLTOALLS.  Excrescences  formed  on  the  leaves  of  the  oak  by  the  punc- 
Ivtof  an  insect,  which  dcpoaili  an  egg  upon  them.  The  be^t  galls  of  com- 
•am  are  those  imported  from  Aleppo  ;  tboy  are  chiefly  used  by  dyers,  calico 
^Otttntf  and  ink  makers,  and  are  peculiarly  valuable  on  account  of  their 
tt^Ma  in  tannin  and  the  gallic  acid. 

tfUTMEG.  The  kernel  of  a  large  fruit,  not  unlike  the  produce  oftlie  miristica. 
Tka  mimfg  b  separated  from  its  investient  coat,  the  mace,  before  it  appears  in 


o. 


AKUM.    The  substance  into  which  old  ropes  are  reduced  when  Ibey  are 
loosened,  and  drawn  asunder.     Jt  u  used  chiefly  for  caulking  the 

E.    A  long  pirco  of  timber,  flat  at  one  end.  and  round  or  square  at  the 
lbcU  to   prttfK-l  a  vcmcI  itu-uugh  the  water.     Tlie  flat  pari,  which  is 
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dipped   In   the   wat<>r,    u   called  the  blade,    and  that  whidi  u  wii 
board  is  temi<*d  the  loom,  whose  extremity,  being  nnall  enougfa  to  be 
ly  tiui  mwvn,  ia  called  the  handle.     To  puah  the  vessel  forwards 
inftrument,  the.rowers  tiim  their  backs  forwards,  and  dipping  tba 
oar  in  the  wairr,  pull  the  handle  forward,  lo  that  the  blade  at  the 
niav  more  aft  Lii  the  water.     But  since  the  blade  cannot  be  so  moved 
ctri^ing  the  witter,  this  impulfion  is  the  same  as  if  the  water  were  to 
blade  from  the   stem  townrds  the  head ;    the  vessel  is  therefore  a 
moved  acconling  to  the  direction.      Hence  it  follows  that  she  wtli 
with  the  ^eater  rapidity,  by  as  much  as  the  oar  strikes  the  water  more  ft 
coiis«oucntly,  an  oar  acts  upon  the  side  of  a  boat  or  vessel  like  a  Irvrr  o' 
si'Coim  class,  whoso  fulcrum  is  the  station  upon  which  the  oar  roctt  tn 
'boat's  gunwale.    In  large  vessels  this  station  is  usually  ca"  t , 

lighters  and  boats,  the  row-lock.     Oara  for  ships  are  /.■  if  fa^ 

ttmhcr ;  those  for  bargos,  out  nf  Dnntzic  or  New  F.nglond  raiit^rs  ;  aim  i 

>ats,  cither  out  of  Knglif-h  nib  or  Norway  fir  rafters.     See  Boat. 

UBSICRVATOHY.   A  buildiu^purposcly  constructed  for  viewing  the  h 
Indies,  and  ftimished  with  suitable  instruments  andcooreniences  tor  Cftcilits^ig 
the  operations, 

OCHRK,  (redj)  is  an  iron  ore  of  blood-red  colour,  which  ia  sumetimea  finnid 
in  powder,  and  occasionally  in  a  hardened  state.  It  has  an  earthy  texture,  ui' 
vmelimes  stains  the  lingers  when  handled.  The  principal  use  of  red  chalk  i 
If  drawing.  For  the  latter  purpose,  it  should  be  free  from  grit,  and  not  It 
bard.  In  order  to  free  it  from  grit^  and  render  it  better  for  nse^  it  is  aomethm 
pounded,  washed,  mixed  with  gum,  and  cast  into  moulds  of  convenieBl  abfll 
and  vixc.  Under  the  name  of  reddle,  this  flnbstanco  is  much  used  for  m 
marking  of  sheep,  and  when  mixed  with  oil,  for  the  painting  of  palea,  gale 
and  the  wood-work  of  out-buildings. 

ODOMETER.  An  inslnunent  for  measuring  the  distance  travcUed  over  hy 
post-chaise  or  other  carriage  ;  it  is  attached  to  tlic  wheel,  and  shows,  by  tii«sa 
of  an  index  and  dinl-platc,  tlie  distance  guue  over. 

OIL.     The  distinctive  chnracttTS  of  oil  are  unctuosity  and  infiam 
'insolubility  in  water,  and  fluidity  at  moderate  Icmpemturcs.     Oils  are 
gnished  miojixedt  or  fat  oila,  which  do  not  rise  in  distillation,  at  the  tmn 
of  boiling  water ;  and  volatiie,  or  encntial  oils,  which  do  rise  at  that  tern 
with  water,  or  under  320^  by  themselves.     The  latter  having  been  tri 
under  the  word  Essential,  in  tlic  preceding  part  of  this  work,  we  shall 
confine  our  attention  to  the  farmer  class  chiefly. 

Fi^ed  oils  arc  generally  contained  in  the  seeds  and  fruits  of  tfaosa  vej^ 
of  which  they  are  the  products,  and  are  formed  principally  at  th«  period 
maturity.     They   are  extracted  by   pressure,  sometimes   with,  and  somrthm 
without,  the  aid  of  heat.     They  are  usually  impregnated  with  the  mn-ihii^^nov 
or  extractive  matter  of  the  vegetable,  whence  they  acquire  colour,  iwl-.m.    •. 
taste;    and   if   heat  has   been  employed   to    favour   their    citni 
acquire  acrimonious  qualities,  and  undergo  a  changv  in  some  \ii  iIipm 
proptTliira.     'The  purest  oils  are  those  expressed  frum  the  fniit  of  llie  kAixv, 
the  seeds  of  the  almond;  others  less  pure  are  extracted  from  liniced,  h»i 
seed,  and  numerous  other  seeds  of  plants.     Fixed  oila  are  usually  fluid, 
a  thick  consistence,  and  tlicy  congeal  at  moderate  temperatures ;  some 
naturally  concrete.     When  Quid,    tliey  are   transparent,    colour}e!is»   or 
vellowiffh  or  greenish  tinge,  inodorous,  and  insipid ;  they  are  lighter  than  wi 
'i'he  following  table   exhibits  the  specific  gravities  of  the  principal  softs 
commerce;  water  being  1.000: — 


Cocao    ...  .  0.B92 

.Rape  seed  .     .  .  0.913 

OUvee 0.913 

Ben 0.917 

Beeeh-nnt 0.923 

Walnut 0.932 


AJmond 
Linseed 
Poppv   . 
1 1  axel-nut 
Palm     . 


01>39 
0.939 
ASM 
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incapable  of  combining  wtth  vater;  and  art  rery  sparingly 
Ene  cold,  with  the  exception  of  cAitor,  which  iftabundonlly 
I  alcohol,  and  of  linseed  oil,  which  ii  dissolved,   ihotigfi 
....  ,..!   t:-._,,jveg  i(^  jmj  ^^^  (he  others  in  Kniuble  qutUily. 

iNlized  by  heat,  wjfhimt  a  change  of  their  pro- 

;  . ;.  .\  600*  of  FtiUr.  ih.  v  r.tna;i,  fixed,  if  the  heat 

ie  continued.     At  the  :  r  menlionef),  ih^y 

,    but  the  oil  condenRCii   '  ti  U  altered  in  iti 

'  Its  nuldnem,  nnd  hn«  become  more  limpid  and  volatile,  a 

mg  been  deposited.     Transmitted  through  an  ignited  tube, 

■  uiu^d  into  carbonic  acid,   and  carburetted  hydrogen,  with  a  small 

-icid  lt<]unr,  and  a  residium  of  charconl.     Exposed  to  a  warm  atitio- 

'  ■   U  gradtially  arquire  a  sharp  tnHtc  and  smell,   and  becume 

I  .rmed  rancidity,  is  owing  to  absorption  9f  oxygen.    Drying 

L^ftv  iCiMe  exprt'!»ed  with  the  aid  of  heat  are  named,  do  not  become  runcio, 

^^fctkaorUttg  oxygen,  are  partially  converted  into  a  resinoua  kind  of  matter. 

IH|Ea  tOBptnlure  of  ignition,  at  which  it  is  converted  into  vapour,  oil  burnt 

I  aitaBi^licrio  air,  a  large  quantity  of  light  and  heat  being  extricated  by  ita 

r  tnnLuitinn.     When  the  acce?is  of  the  nir  to  the  vapour  of  the  oil  is  insitfHci(:nt.^ 

1  lock  tmoke,  and  a  quantity  of  enrbonaceous  matter  which  bail 

ibuation  is  deposited.     Hence  the  utility  of  a  alender  wick, 

ihe  oil  by  capillary  atlractiont  and  when  kmdled,  produces  suOi- 

vcrt  it  into  vu)our.     In  a  hollow  cylindrical  wick,  Uke  tluit  in 

n,  through  which  an  internal  circulation  of  oir  is  cstabltihed, 

!  is  more  abundant,  and  tlie  whole  of  the  oil  it  convumed  ;  lh« 

therefore  is  greater,  though  there  is  some  dimintuion  of  it  in  con- 

ibt  light  from  the  internal  surface  having  to  past  through  the 

teased  oils  combine  with  the  alkalies,  and  form  soap,  which  »ee. 

oiU  dissolve  pho5phoni9  by  the  aid  of  heat,   forming  a  liquid,  which 

luminous  when  exposed  to  the  nir,     Tiicy  combine  with  a  numlwr  of 

IW  metallic  oxides,    and    acquire  thereby  a  drying   property.      Boiled   with 

u»6  rf  If^aiL  eKprc^ied  oil  forms  a  compound  of  firm  consistency,  constituting 

of  the  apothecaries.    Expressed  oils  foim  the  basts  of  pointj 

lie  hence  called  oil*<oloiirs,  (see  also,  Oil-colour  Cakes, 

uLicle.)     Expressed  oils,  combined  with  resins  and  turpentine, 

1  sec  Varkisu.)   CombtDcd  with  lamp-black,  they  form  printing- 

;  (w«  1a  a.)     For  most  of  these  uses,  however,  the  drying-oils  are  employed. 

TVn  arc  two  distinct  processes  of  obtaining  oil  by  pressure;  one  cold,  the 

<&«  %«rm  :  iho  cold-drawn  oil  being  prefcruble  for  one  pur^iose,  and  the  warm 

In  the  former,  the  substance!)  arc  submitted  to  pressure,  without 

g  th«tr  natural  temperature;  in  the  latter,  henl  is  artificially  npplicdt 

[WWItl^  ifarougfa  the  mvdium  of  st«&m  or  air.    The  appUcation  of  heat  U>  stieds 

'eo^iiious  matters,  causes  a  great  quantity  of  the  oil  to  flow  out, 

re;  and  heat  softens  them  so  much,  that  less  mechanical  fnrco 

nary  to  expel  tlic  remainder.     It  is  therefore  an  iodtspensablo 

or  vconomy  to  make  use  of  heat  whenever  the  application  of  it  does  not 

the  qcnlUv  of  the  oil ;  for  more  oil  is  thus  obtained  with  less  labour. 

iW  large  nr  ,    linsred    and    rnpc^eed  are  the  chief  vegetable 

tram  .  ,    obtained  In  tliis  country  ;  heat  is  usually  enipluvcd 

jivesstire.  and  ihv  £>£  parato  products  of  oil  in  the  diflerent  stages  of  manu- 

an*  prvMtvwl,  as  diRtJnct  qualities.     The  ordinary  "mill  "  for  this  pur- 

MVNCi  Q*i:    '  :i   extensive    range  of  machinery,    and  is  usually 

by  'lation  of  the  Dutch  MiH^  as  the  industrious  people 

d  irtTP  ■  ■■»,  or  chief  improrers  of  it     In  these,  the  tecda  are 

bl»W^  ai  .  vtatli  envelopM,  conniting  of  hoir-clotli,  tmd  Btieep- 

a  tc^lh.i  .  .*.  .....  ttate,  they  are  subjected  to  pressure  by  tlie  force  of 

tbM  wn  ovnthmally  being  struck  by  p'-r^iendictdar  stampers.     Theso 

m*  raised  by  cams  fixed  to  a  revolvtug  axis,  (worked  by  a  steam- 

ar  other  adequate  power.)  and  fall  from  the  height  they  arc  thus  raited 

ibt  mti^a.    Tht  oil  ihua  exprcosed^  runs  off»  and  it  eooductod  to  mdMUsUf 
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and  tlie  seed  in  the  bag  is  rcducrd  to  b  very  Itiiid  solid  cake,  which  iiiold  for 
feeding  of  cattle,  aa  it  retoina  a  cunsidcniblc  purtinn  nC  t'urinaccou'*  •""'  '  t'" 
liutritiTe  matter.     Of  Ut«  years  die  elastic  force  of  steam  hai  been  iti^ 
give  theneccMBry  preBBure,  and  the  patented  improvement*  by  Mr.  J 
)UD.  (of  Dariford),   which  we  have   now  to  de«cnbe,  coniiAt  in  the  pecuiufj 
method  by  which  thia  power  is  applied,     a  a   (iVy.  I)  arc  two  elliptical  ir 
CHmB,  firmly  fixed  on  the  horizonttil  shafts  of  two  cog  wbeeU^  wliicU  g*ar 
one  another;  U  B  b by  are  inauive  iron  plates,  be- 
tween which  the  ueed  baga  c  c,  in  their  envelopes.  Fig*  1. 
are  placed  ;   rf  is  the  steam  cylinder  ;    e  tlie  piston  ^^ 
to  the  (tame,  which,  when  raised  by  the  force  of 
the  steam  from  underneath,  elevates  the  beam/, 
and  the  connecting  rods  ffg  ;  these  being  attached 
to  the  levers  /t  h,  turn  the  cams  so  as  to  presa 
against  the  plates  U  B ;  which  pressure  is  con- 
tinued until  the  cams  arrive  with  their  longest 
diameters  in  an  horizontal  direction,  as  shewn  by 
/i^.  2.     liy  these  means  the  oil  is  stjueezcd  out, 
and    received    into    a   proper  receptacle    under^ 
neath.     On  the  other  aide  of  the  steam  cylinder, 
another  aparotus,  similar    in  all  respects  to  that 
shewn^  is  fixed,  and  moved  by  the  same  power; 
but  in  these  the  longest  diameters  of  the  cams  are 
placed  in  a  reverse  direction,  or  at  right  angle* 
with  tho^c  in  the  cngratn'ng ;  so  that  when  the 
utmost  ])re&aurc  is  excited  on  one    side  of  the 
cylinder  by  the  ascent  or  descent  of  the  piston,  no 
pressure  whatever  is  given  on  the  other,  and  the 
bags   may  be  rrmoved  to  be  emptied,   and  re- 
plcnislied  with  a  fresh  quantity  of  seed.     The 
employment  of  elliptical  cams  is  altered  witli  a 
very  great  convenience,  which  we  ought  not  to 
omit  noticing.      The  two  innermost  plates  B  B 
ate  connected   together  bv  means  of  straps,  aa 
shewn  at  ii  {I^ff.  2)  stretched  out  while  the  cams 
are  exerting  their  pressure  *,  when  that  pressure  is 
relieved  by  the  cams  being  turned  into  the  position 
of  these  in   Fiff.  1,  the  connecting  straps  ii  are 
raised,  and  the  two  plates  B  B  arc  drawn  towards 
one  another ;  tlie  bogs  are  then  perfectly  free  to 
be  removed  by  the  workman,  to  be  filled  again  and 
replaced  ;    and    so   on    alternately,    on    opposite 
»iaes,  at  every  ascent  or  descent  of  the  piston. 

The   steam    pressure   upon  the  piston,  employed  by   the  patentee,   U 
forty  to  fifiy  pounds  upon  the  inch,  nearly  the  whole  of  wliich,  owing  to 
fcimpUcity  of  the  apparatus,  is  transferred  to  the  end  of  the  cums,   wbi 
power  i<i  increased  according  to  the  ratio  of  their  sudoces,  compared  to 
the  piston.     A  steam  apparatus  is  constructed  near  to  each  pair  of  cai 
the  convenience  of  heating  the  sceda,  with,  means  for  diitcharging  the  cake 
refilling  the  bogs. 

In  the  year  1828,  the  Society  of  Arts  presented  Mr.  Cogan  with  their  oilvi 

medal,  for  the  communication  of  a  process  for  purifying  rape  nr-'  '• -1  '■■' 

Mr.  Cogan'a  process,  though  resembling  M.  Thenard's  m  the  tii 
completed  by  the  judicious  introduction  of  steam  ;  by  means  *> 
appears  to  be  almost  entirely  freed  from  acid,  and  the  black  feci 
side  in  the  course  of  twelve  houri,  leaving  the  upper  jiortion  « 
clear,  and  greatly  improved  in  colour,  and  in  those  qualities  fgr  wluttii 
valued  by  the  painter-     The  quantity  of  oil  that  he  operates  ujmn  at  a 
about  100  gallons.     For  this,  three  quarts  tliat  is  about  tvu 
acid,  oil  of  Titriol,  ia  required.    The  acid  u  lo  bo  diluted  v 
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Tl»  «fl  bffin?  jwl  into  ft  cornier  pan,  of  Ihe  shape  of  a  boiler,  two 

^aMI'  n-  to  be  adut'd;  tUc  whole  ii  then  to  be  fttirrcd  up 

*fr5  "f  roore,  with  a  wooden  vcoop,  till  the  acid  is  become 

nsc:;  (I  with  the  oil.  and  the  cnlaur  of  this  lait  has  brcome 

mary  (irsl.     A  vecnnd  sinuhir  quantity  of  acid  ia  to  h«  added, 

•lit:  "r  .ill,  the  siime  m  the  first  wds;  and  after  this  tlic  reinaining 

thii'-  J  i*  to  be  addvd.     The  stirring  of  the  oil  is  to  cuntinue  incea' 

Uii:.  :  Ijours  in  tlie  whole,  at  the  end  of  which  time  the  colour  cf  tiie 

mii'.i.i       .il  '  .  olnioit  that  of  tar.     It  ia  then  to  be  allowed  to  tlaiid  qutet  for 

aD:f',; ;.  u:.  i  lu  the  morning  is  to  be  tranaferred  to  the  boiler;  this  is  ot  copper, 

and  baa  ■  atruti  pipe  entering  it  at  the  bottom,  and  then  dividing  into  three 

nrfrror  hranchei,  each  of  which  terminatei  in  a  perforated  plate.     The  ateam 

vn  in,  pasaea  in  a  very  divided  state  into  the  oil,  penetrates  into  every 

»Tn\  heata  it  to  the  temperature  of  boiling  water.     The  atcoming  prn- 

.•■'l  for  about  six  or  aeven  hours,  at  the  end  of  which  tunc 

to  a  cooler,  of  the  form  of  an  inverted  cone,   terininuting 

'.Miunanded  by  a  ston-cock,  and  also  having  a  atop-cock  inserlrd 

vr  inches  from  the  oottom.     After  remaining  a  night  in  the 

'^i  fo  be  withdrawn;  for  this  purjvose,  the  cock  at  bottom  is 

k.  watery  acid  liquor  flows  oiil.      Aa  soon  as  the  oil  begins 

:lo«ed,  Olid  that  in  the  aide  of  the  cooler  is  opened.     From 

-  qtiite  clear  and  limpid  ;  the  whole  of  that  whicli  iff  still  tiirlnd 

v  the  upper  cock.     Ilie  purified  oil  beinp  drawn  off,  that  which 

•  Jet  out  into  a  reser^'oir,  where  it  either  remaiiu  to  clarify  by  aubsi- 

•.^  nitxed  with  the  next  portion  of  raw  oil. 

•  patented  process  adopted  by  Mr.  M.  Wilks,  seed  crusher  of 
i:;  the  oil  from  linseed,  aa  well  as  other  aeeds,  by  expression. 
ot  the  oil,  six  pounds  of  oil  of  vitriol  is  to  be  poured,  and  be  well 
on  or  stirring  nbout  for  three  houri.    Six  pounds  of  fuller'a  earth 
\ed  up  and  thoroughly  incorporated  with  hnirteen  puunda  of  h(>t 
n  into  the  vesiel  containing  the  oil  and  vitriol,  when  the  whole 
'  "'  'tion  for  obout  three  bourn  more.  -  The  foregoing  mixture  is 
)  u  boiler  containing  a  quantity  of  water  equal  to  that  of 
■  ■  is  then  to  be  boiled  fur  aitolJier  three  hours,  during  which 
)9  tu  be  continu:illy  agitated  by  stirring.     The  fire  may  now  he 
■..i\  when  llie  materials  have  become  cool,  llie  water  may  he 
I  Mill  be  found  clavifiedt  which  will  become  brighter  imd 
Manding  some  time. 
.   ot  Edtnburglt,  having  witnessed  the  difliciiUiea  and   waste 
"*  in  liliering  and  clearing  oil  from  its  dregs;  in  which  opera- 
Ac  U''*  u.ii;<lly  conducted,  a  great  deal  of  the  advantage  which  is  gninrd  hy 
BS>d  saib«idem'0,  is  afj;nin  tost  in  drawing  otf  the  oil  to  pass  it  through  the 
Nln;it  ap------'  "-  i---  -hnt  by  introducing  water  through  a  regulated  aperture, 

4  frooi  '  to  give  the  reijuiMte  hydrostatic  pressure  into  the 

■am  of  ::  -  .  _iid  making  a  comtnuniL-otion  from  the  top  of  n  butt, 

•  filer  actmg  by  aiconsion,  all  the  odvanteges  arising  from  refuse  and  sub- 

rJ4hr>    ■ob1>!   t)>i   r'.(u]ned«  and  by  adapting  the  nature  of  the  61ter  to   the 

contents  of  any  butt  might  be  easily  and  quickly  sepa- 

T  portiuita  uf  different  degrees  of  value.     Mr.  Ilobinson 

.^' tne  mechanical  arrflngement,  reprcfcnted  by  the  seclioa 

Ar  «pi  J(H).     n  is  u  cistern  of  water  which  communicntes  by  ibo 

r  i\\$'  butt  of  oil  ff,    f  is  the  filler  laised  on  feet, 

:<;  of  tlie  bull,  with  which  it  communicates  by  the 

ihove  the  lower  chamber  of  the  filler,  and  I'  ia 

(lie  rhdmh.T  tilled  with  chorcoal,  or  any  other 

I'-'" I  fhis  end  the  upper  chamber  i/,  is  a 

i>o  of  (hat  chamber.     The  butt  con- 

,  I  :irattis  already  described,  the  cock  of 

will  allow  the  water  to  How  into  the  butL     At 

_  ijic  6  being  opened,  the  upper  part  of  the  oU, 
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«nd  tberefore  the  purest,  fintt  flows  ihto, 
«rtrl  fills  llie  low^  chamber  of  the  filter, 
•and  ii  followed  by  the  less  pure  portiooCf 
vccording  tu  their  respective  gpvcitic  grs- 
y\iy  ;  but  as  the  pipe  enter*  thi4  chnmbrr 
mi  the  top,  thoHC  impurities  tliat  are  con- 
■iderabty  heavier  than  the  oil  vrill  subside 
to  (he  bottom,  and  are  from  time  to  time 
lo  be  discharged  through  the  cuclc.  The 
rest  of  the  oil  rises  through  the  perforated 
plate,  U  fteparated  from  the  lighter  impu- 
rities by  tlie  charcoal  or  sand  in  the  mid- 
dle chamber,  and  then  passes  through  the 
Upper  plate  into  tlie  top  chamber,  whence 
It  flowK  tlirough  the  cock  L  The  two 
rforated  plates  must  rest  on  ring«  or 

Cojecting  ledges,  that  the  charcoal  may 
renewed  and  the  lower  jilate  may  be 
taken  out  oc  caption  ally,  and  cleared  of  the 
dregs  which  otherwiae  would  !«tup  its  holes, 
tjndcr  the  words  Klatnt,  and  Fat,  we 
have  noticed  the  fine  fluid  oil  tliat  lias 
received  tlie  fonncr  denomination,  and 
Vfiich  hfis  been  eniplayed  fur  lubricating 
dehcate  horulogicul  machinery.     In  this  vvm  r^ 

place,  ifft  have  to  describe  an  improved  tIH-J^.  7 

Kiode  of  obtaining  it  from  olive  oil  by  Mr.  *  / 

Henry  Wilkinson,  of  Pall  Mall,  and  which  j^_j 

is  considered  to  be  peculiarly  vnlnahle  for 
lubricating  llic  pivota  and  other  ntbbing 

surfaces  of  chrunomotcrs.      The  best    olive  oil  in  its  rrcent  slai* , 
that  pectdiar  bland  llavoiir  which  lita  it  fur  the  tabic,  und  whieli  >  ,  , 
arise  principally  from  the  quantity  of  mucilage  and  water,  either  beid  in  m\ 
tioR,  or  mechuiiically  mixed  with  it.     By  keeping  one  or  two  re^n  in  jitn. 
considerable  portion  of  the  mucilage  and  water  tubsidos,  which  rcr^ 
nil  nut  only  cheaper,  but  better  qualified  for  yielding  ii  greater  ]>> 
pure  oil  than  that  which  is  recently  expressed  from  the  fhiiu     Two  tif  tiin 
gallons  skimmed  from  the  surface  ol'  a  large  jar  that  haa  remained  at 
twelre  months  or  upwards,  is  prefcmblc  to  any  succeed:  '     nii 

same  jar,  and  may  be  considered  ())C  cream  of  tlie  oiL     i  1 

oil  in  the  first  instance,  put  about  one  gallon  into  a  cost-i.L...  .■  •  - .  k.,^ 
holding  two   gallons  ;  place  it  over  a  «low  clear  tire,  kecpiMg  a  thern: 
suspended  in  it;  and  when  the  temperature  rises  to  1'iQ^,  clieck  the  heat, 
allowing  it  to  exceed  230*,  nor  descend  below  212*.  for  one  hour,  by  whi 
the  wbule  of  the  water  and  acetic  ncid  will  be  evaporated;   the  oil 
exposed  to  a  temperature  of  30*  to  HG*"  for  two  or  three  days,  (comw 
winter  is  preferable  for  the  preparation,  as  avoiding  tlie  trouble  aud  exp 
producing  artificial  cold) ;  by  this  oj>eratton  a  considerable  portion  is  c 
and  while  in  this  slate,  pour  the  whole  on  a  muslin  filter,  to  allow  the  II 
tion  tu  nin  through  ;  the  solid,  when  dissolved,  may  be  used  fur  comm 
ooses.     Lastly,  the  fluid  portion  must  be  filtered  once  or  more,  tlirough 

prepared  animal  charcoal,  gms-ly  powdered,  or  ratlior  br  '    '   ■  '  ■ 

bibuluuR  paper  in  a  wire  framd  within  a  funnel ;  bv  whii 

Of  any  be  present)  ia  entirely  removed,  and  the  oil  is  xcnc^.^^  ,    

and  colourless. 

Under  tlie  article  CANOLr.,  the  reader  will  find  accounta  of  scvonil  (lat^'n 
proctsies  for  obtaining  the  ela'me^  or  pure  oily  principle,  froi" 
pnlm.  find  other  cuticrcte  vegetable  oils,  so  that  we  need  not  r 
lite  prfW!nt  \\eai\\   but  the  extremely  rude  ami  ineffi'i-tive  mn 
by  the  nativea  for  expreaaing  oiia,  in  thoM  countncs  from  wbir 


ott». 


391 


ii  wortbf  M  th*  Attetitica  of  lh»  Britisli  noder,  u  cidubiting  in  « 
tb*  ftdyftDle^es  tli.i'         Vr      mil  Croin  the  intnxjuction  uf  improved 
in  tfaote  pwts.     V  >rmi  us  thai  the  means  uard  tiy  the 

far  lh»  par|iV5e,  coii:t>^>--  »iTiLJy  iil'  a  few  npnght  poles  stuck  in  the 
fliipporiiii(|;  two  paridld  horizontul  b«rs  between  Uieiti ;  between  llic»e, 
faun  eontaiiuag  the  leeds  are  put,  in  titc  nuiunt;i  represeuted  in  iho  >ub- 
jMOad  flkctdn  pretsuns  bciug  {pfeu  to  the  bags  by  nieaiii  of  u  p<-r]»endicuUr 


Ivwr  niikli  ibrcM  tho  horisontal  I  an  to^lber.     Tlie  native  oil  pron  employed 

itMadrai,  nr  '      K-  ;  Trt«  of  tlu  Koit,  bna  wmiewhal  more  the  chftracter  of  a 
1  '  i«  Urge  &!><)  siibstAntial.  nnd  n  grcAt  niiioutil  of  animal 

Wftiiu..  ,..  ..aing  by  it.    The  annexed  drawing  is  taken  from  a  model 

lUy  broitght  froin  India  aud  depoiitcd  in  the  museum  of  the  Asiatic  Society. 


.  *  tmirUr  about  *i.\  feci  high,  iuu»Uy  formed  out  of  a  block  of  granite, 

rs  of  wtMHl :   in  U>v\\  coaM,  there  is  as  much  of  the  subsumce  stini 

,ij  ,.  It ;  f  is  a  posUe,  the  upper  extremity  of  wbicli 

tlw  J  ( ,-  at  e  is  ouother  piece  of  timber,  aiUcbed  b/ 
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cords  to  d,  (by  oaising  round  the  projecting  pins  shown)  with  its  loi 
'lisc<l  and  boiled  tu  the  liorizontnl  lever  y ;  unc  vf  Uie  ends  of  this  Icl 
atf,  so  as  to  pus  into  and  around  a  groore  made  in  the  mort 
,pu1  o  of  the  mortar,  enlarged  in  its  dimensions^  serves  as  a  rest  fa 
and  to  give  Bleadioess  to  the  apparatus.     To  put  this  machine  intc 
man  tit*  upon  the  end^  of  the  norizontol  lever,  which  by  the  cof 
«  and  df  cnuse  the  peslle  e  to  press  hard  against  the  sides  of  tb« 
circular  motion  is  given  to  the  pextlc  by  attaching  a  pair  of  oxen 
A,  who  draw  it  round.     An  oil  press  on  the  same  priitciple  as  iliis^i 
by  Dr.  Buchanan,  as  being  used  by  the  oil  makers  of  Bungalore  fa 
various  kinds  of  oil.     These  mills  reci'ive  a  quantity  of  seed,  e< 
2}  uf  our  Winchester  bus)iels,   to  which  in  the  course  of  f^i 
2|  quarts  of  water   are  gradually  added.      The   grinding  contil 
hours,    when  the  forinoccous  parUi  of  the  seed  and  the  VF&lcr  t 
$nA  this  having  been  rcmoveu,  the  oil  (about  &|  gallons  in  nuaul 
cleao  and  pure  in  the  bottom  of  the  mortar,  from  whence  it  is  tal 
The  mill  requires  the  labour  of  two    men  and  four  oxen,  and 
day,  th(u  making,  in  the  whole,  but  11  gallons  per  day  ;  and  if  till 
to  large  a  machine  and  so  great  a  power  can  perform,  how  miseral 
inu*tt  be  the  Singalese  machine  we  first  described.     The  writer 
was  so  forcibly  iuipressed  with  (his  defective  mode  of  oU-preBsing 
ago,  a%  to  lead  him  to  devise  some  powerful  machine,  in  which  tlic  i 
should  be   few,   of  the  simplest  kindj  and  that  should  be  easily 
toughest  rural  workman  at  a  trifling  expense,  and  be,  as  much  as 
'acting.     The  approbation  which  the  principle  of  these  presses ' 
from  professional  engineers,  and  the  practical  experience  which 
has  had  of  their  utility  and  convenience  in  a  nearly  similar  applici 
him  to  give  A  brief  description  of  them  in  tikis  place;  in  the  pen 
the  reader  vritl  bear  in  mind  that  they  are  especially  deaigned 


manufacture  of  oil  on  the  spot  where  the  seetU  grow.  This  mai 
simply  of  three  pieces  of  wood ;  an  upright  piece  is  fixed  firmly  ii 
(a tree  would  answer  the  purpose  well,)  near  the  lower  end  of  whi 
at  the  upwr  extremity,  are  projecting  pieces,  the  upper  one  formiD 
the  long  (lorizontjil  lever,  and  the  lower  one  the  joint  ©f  the  short 
lo  itrcngtlien  these  joints  a  strap  of  iron  is  laid  over  (hem, 
upright  post,  and  iron  bolts  are  passed  through  each  to  form 
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to  ridt  UvtT ;  the  band  near  the  middle  merely  terves  aa  a  stay  to 

rtical  Ic^'cr  when  it  is  thrown  back.     It  vOI  be  observed  Uiat  a 

lo  the  up[»r  eitremily  of  the  vertical  lever,  which,  running  upon 

lane  of  the  horizontal  levor,  renders  the  friction  of  these  peu'ta, 

*b  ■  id.  very  trifling:    but  what  we  consider  as  the  moat  importAnk 

r»^  peculiur  combination  of  two  lever«  [which  are  both  of  the  second 

cjj.  I  be  effect  of  the  power  employed  is  but  little  at  the  comnience- 

»--  :'<.'ration,  but  that  t)ic  prcMUre.is  continually  increasing  during  the 

«p.  .1  becomes  prodigiously  great  towards  the  close  of  it,  which  is 

"'  pressure  on  the  vertical  lever  constantly  accoxnulating  (of  itself 

■  on)  B3  it  approaches  the  Ailcium  of  the  horizuntal  lever.    Now 

,  what  is  wanting  in  oil  or  wine-pressing:  if  a  great  pressure  be 

■it,  the  bags  burst  and  the  liquid  is  lost     It  ia  obvious,  from  the 

t'  Indian  who  is  seated  in  a  awing,  suspended  to  the  lever,  is  the 

^nd  u  this  force  is  obtained  not  only  without  labour,  but  by  rest 

nl,  there  cannot  be  an  easier  mode  of  producing  a  mechanical 

{.  tipcciiUy  as  some  attendance  to  tlie  process  going  fomrard  is  necessary. 

A  Aactnurr,  or  a  tailor,  might,  indeed,  carr^'  on  the  badness  of  their  crafbi, 

tait  sd  tb«  aame  ttnie,  work  an  oil  or  a  wme-press  upon  the  same  jmiiciple. 

^  itei%t»  having  been  made  with  reference  to  the  conical  bars  employed  in 

llfia  bt  the  purpose,  will  nccount  for  thin  peculiarity  in  the  arnwing,  as  well 

ub  ibe  wbjomed  nuMlifiiTjition  of  the  machine,  which  is  merely  on  extension 

tf  iht  friaciple  lo  the  forming  of  a  double  pre^s.    By  thia  arrangement  double 


^veirfai  of  Unci:  ui 
%*>  Ikrviae  shows 
wittrtbmi :    


^  iSttt  U  produred  at  about  half  the  additional  cost  of  one  preai ;  and  tf  both 

•ere  ■  -  Iter  (which  mi^lit  always  be  the  case),  Mislead  of  lh« 

1:1  the  ground,  it  might  be  put  on  a  movable  stand,  aa 

one  pre*«i  woiihl  counterbalance  that  of  the  other.     Thia 

two  convenient  modes  of  wot  king  the  press  wiih  very 

_  ,,i*  ,1  .,  i.,-.--r.-i  levers  a  rope  is  sus]>ended,  having 

such  weight*!  niny  be  hung  as  may 

!,L.  .-  ,  ubsure  ;  lo  the  other  is  sutjwnded  a 

would  be  regulated  by  the  ctrcumslartces),  to 

current  of  water  (if  (fio  locality  admits  of  it), 

' ,  lliat  might  be  raided  lo  a  proper  elevation  for 

^  c&utpleled,  as  represented  on  one  iidc  uf  tUa 
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reu,  the  bucket  falling  sgainst  «  tail-piece  fixed  upright  in  •  ehuiaitf  i    _ 
M*n8  a  valve,  lets  all  the  water  out  of  the  bucket,  and  relievea  the  fatm 
ie  force  of  its  weight.     Thuj  in  a  aituation  where  water  is  pU'titiCul,  a  oumW 
%f  lurge  presses,  charged  with  the  necessary  materialft  for  obuiiiiug  oil,  or  w* 
Juice,  might  be  tilled  over-night ;  the  next  morning  the  buckets  would  be  foi 
iifliflcbarged  of  thtir  water,  and  the  previously  empty  recipienta  be  fuund  filled  ir 
"inI  without  any  attendance  whatever.  It  it,  perhaps,  deserving  of  notice,  that 
teU-octing  property  of  these  preiset  adapts  them  for  situations  w^^crc  w' 
could  be  taken  of  the  ebbing  and  flowing  of  the  tide;  tlie  ri^' 
^ould  thus  lill  the  bucket^  and,  upon  its  Colling,  leave  tlici:: 
their  loads  to  do  thb  work  of  the  press;  the  return  of  the  tido  would 
the  pressure  for  the  renewal  of  it  upon  its  descent;    uid  thus,  every 
)iuuni,  the  presses  might  be  worked  with  almost  unlimited  power   and 
anv  attendance  to  the  moving  force. 

'Vhe  most  powerful  and  the  most  convenient  machine  for  expressing  oils, 
nnqueftionably,  the  hydrostatic  press  invented  by  the  late  Mr.  Dramah.    A 
of  t(ti«  kind  waft  sent  out  to  Ceylon,  by  government,  in  the  year  ISM,  whi  ' 
matte  by  Mr.  Bramah  expressly  for  the  purpose  of  expressing  oil  trom  the 
iiut  kernel;    a  very  full  description  of  aU  the  important  details  \A'  w\ 
:£ivvn  in  the  thirty-fourth  volume  of  the  TrmuacUooM  (^  the  So. 
•Ithiiugh  the  hydrostatic  press  is  the  moat  economical  niacbiiit; :'' 
<can  employ,  its  expense  is  uusuilcd  to  tlie  means  of  the  small,  or  middJGgi 
facturcni,  to  whom  a  nrcss  of  Bomo  kind  is  indispensable ;  accordingly, 
lowing  une  has  been  ueaigned  to  meet  their  wants. 

The  annexed  figure  gives  a  front  view  of  the  machinei  excepting  that 
fVont  plate  which  encloses  the  tower  part  of  the  machine,  and  the  bearing 
the  axes  of  the  cams  arc  removed  to  show  belter  the  construction,     no*  \» 


i/ 


V 


5    /' 


m 


iiffiM: 


strong  frunc  of  cast-iron  (It  may  be  uf 
*Miy  be  oa  ciicunisiincei  may  rccjuire . 


_-!y  bolted  together) ;  tb# 
i-nLL'nt  sijcc  wuuld  tx  3  fd 
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feet  vidfl,  and  1  foot  irotn  front  to  bark,  b  is  the  prefldnj^head,  of 
fbnnrd  into  three  wetl^e-shaped  teeth,  and  made  so  as  lo  lit  into  a 
«#«,  of  «  corresfwnding  figtir*: ;  ti  U  ore  two  cahih,  Hrmly  altaclicd  to  two 
\mTtt%  e  *,  which  ftro  tuodiiig  at  th^ir  extremities  by  Mispcntling 
MMlDMljr  rMMtfrfl  minthfrr  of  flat  circular  wrighl«:  toeachoC  the  cani!i  u  Mrone 
*ikt  W&t  tD  the  figure  of  the  former,  is  fixed ;  nitd  tlicse  hooka  passing  (hroiigii 
■^  fH-  ■tapln.  in  the  heiid  of  the  press,  lift  it  up  when  tbo  prenure  ii  takni 
(  aUow  it  to  t!t  so'LTid  TiithnMt  olntnicLion,  and  keep  them  lUways  connected. 
If  i»  M»  Mfttx  -.  by  mcAHs  of  a  pipe,  hot  air,  or  steaio,  into 

a  fhambrrt  f*  ii-ral  openings  one  uito  tlic^other;  the  angular 

■I  ' '  il  tui'  cullectiiig  llie  beat,  air,  or  vapour,  whence  it 

i»-  -ing  iron  plates  into  the  bags  under  pressure.     Tho 

■p  iK^)^  :lie  wedges  as  shoiro,  the  pressure  is  given  by  load' 

K  tW  U<.  :io  drawn  out  to  any  length  required),  which  gra- 

tj]  L-iirend  to  tli6  position  shown  by  ttie  dotted  lijies  «'«* 

'/';  at  whi  v^satiR  have  turned  a  qiuurter  round,  w>  as  to  attain  a 

f«sJCt«ti  ^.^..i.  ■■■.•:  utmost  e^'ect  is  produced.     Ilie  bags  betweeu  the 
flf»  lima  eonprcacd  by  a  great  force,  and  their  contenui  reduced  to  hard 
'bSa*  tho  exnressed  nil  runs  off  in  the  angular  gutters  at  the  bottom, 
'  d  out  oS  the  machine,  by  a  pipe,  into  a  proper  recipient. 
4ipaisQ/7n  being  completed^  the  pressure  is  token  otf  by  removing  the 
to  the  ground),  and  throwing  up  the  lei'ers  which  lift  the 
■  ■il  chief  labuur  of  which  may  be  obviated  by  a  Loiniter- 
riie  oil  cakci  being  taken  out  of  the  preAi,  other  hogs,  pro- 
are  put  ui  thtfir  place,  and  the  operation  renewed  fiiintiiy  by 
'  I  hem  to  do  their  work  unassisted,  and  occunmlatc  in 

it  their  oisigned  space.     Itiiliould  here  be  ubscrved, 
■'- ■  drawing,  the  levers  are  not  shown  as  fixed  iu 
ihc  operation.    They  shuuld  be  placed  slightly 
'  n  ■,    ihe  power  would  then   bo  considerably 
tHlly  increased  towordi  the  end.     Tlie  cxlre- 
1  with  itrong  anti-friction  rollers,  which  come 
aii  lAian  m  the  end  of  the  process. 
~    aetioik  and  powrr  of  this  press  may  be  described  and  estimated  thus; 
0  4  hfin^  JixeH  to  the  cams  act  witli  them  as  entire  pieces,  hence 
ya^BMtled  n^  two  bent  levers,  in  which  tlie  points  of  pressure  ore  con- 
dMngiu;.-  >rion.      Now  supposing  5  cwt,   appended  to  each 

•arh  i  lUawn  out  to  he  ten  feet  long,  and  Ihe  pressure 

al  orut  iii.!t)  irom  the  fulcniro,   this  would  give  a  power  of  120 
CO  looa  upon  the  hood  of  tlie  press.     The  head  of  the  press,  it  will  be 
moTcv   through  a  space,   the  trehlo  of  that  whioli  is  between  the 
of  tba  wedge-furnied  teetli,  consuquently,  the  power  in  here 
or  raised  to  ISO  tons  ;  then,  by  Applying  similar  levers  and 
Iha  ofipoaiTe  ends  of  the  axes  of  the  cams,  we  have  the  force  of  360 
tba  ifoods  *;i  this  little  tielf-aciing  lever  press.     The  friction  in  snch  a 
is  iMoubtcdiy  considerable,  but  as  any  additional  force  within  the 
iha  alrcogth  of  the  structure  may  obviously  t>t!  added,  and  the  point 
be  brought  nearer  to  the  fulcnim  than  the  distance  mentioned,  ut 
«<  the  ft^wrationf  any  required  nower  may  be  obtained  at  the  period 
'qureze  the  cakes  thoroughly  drj'.     The  oil-maker  will  tlo 
lie  force  Imnsmitted  to  the  screw  presses  as  well  as  by  the 
uit  i«  I'lUrra:  ,ut  a  vtrtutant  telf'acctimuUiUng  force,  as  exerted 

Vver  prcsves  v  described. 

(hi.      '-    ■    -  lisheriea,  the  blubber  produced  from  whales  ii 

;  in  caeks,  and  when  it  arrives  in  England,  it  ia 

•  ■  «  ii'Trro  receiver,  containing  about  twenty 

\»  ri  the  side  of  tiio  buck,  close  to  the 

ihroML'V  .^  the  wires  being  sniliciently  close  lo 

111  paa.<iing.     Hie  oil,  as  it  drains  through  tlus 

::i3  of  a  copper  pipe  into  onotbei  bock,  coBtiunin^ 
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about  the  tame  quantity.  When  this  receiver  u  full,  it  is  Icfl  two  or  thi 
hours  to  settle,  and  then  conducted  by  a  shiic^  into  a  copper  heated  by  s  fire 
the  usual  way.  The  oil  is  stirred  unul  it  has  acquired  heat  equal  to  225"  Fi 
renheit;  this  desiro}!  the  rancidity,  and  causes  the  niucila|rinous  mattg. 
Mttle  at  the  bottum.  As  lOon  as  the  oil  has  received  the  before-mM^I 
heat,  the  fire  must  b«  drawn,  and  about  half  a  tun  of  cold  water  pumpc^^ 
the  surfnce  of  tlie  oil,  which  descending  cools  the  bottom  of  the  copper,  n 
preTenU  the  adhesion  of  the  muciUginous  matter  thereto.  The  oil  may  tbi 
De  run  off  into  coolen,  and  when  quite  cold  be  drawn  ofT  into  casks  for  use. 

Whale  oil  may,  however,  be  purified,  by  a  system  of  filtering,  wiUiout  tl 
aid  of  beaL  For  this  purpoce,  the  long  cylindrical  bags  used  by  the  lUg 
reSners  are  sometimes  employed.  These  are  about  40  inches  long,  and  1 
iDchcs  wide,  their  nioutlts  being  distended  by  wooden  hoopa.  They  arrad 
of  stout  canvass,  lined  with  flannel;  and  between  these  two  substances I^H 
ing  of  powdered  charcoal,  or  bone  black,  Is  quilted  throughout  in  a  •tnrioP 
about  an  inch  thick,  which  detains  the  gelatinous  matter,  and  other  impuntiei 
This  oil  is  received  in  a  cistern,  containing  water  at  the  bottom  to  the  deptti  < 
about  6  inches,  tn  each  20  gallons  of  which  is  dissolved  about  an  ounce  of  blu 
vitriol,  which  nearly  divests  it  of  the  impurities  that  escaped  tiie  filter,  and 
the  unpleasant  odour  it  had  before.  But  it  is  further  clean»ed  by  a  second 
ing,  in  another  cistern  of  water,  wherein  it  is  allowed  lo  remain  for  several  dijv 
and  then  filtered  several  times  through  charcoal;  and  lastly,  by  filtering  thriM|l 
canriH  and  flannel  without  charcoaT 

Amongst  the  numerous  papers  on  this  subject  that  have  appeared  ib  thi 
scientific  joumal«,  we  select  the  following  process,  recommended  by  Mr.  Dootc* 
where  the  utmost  purity  ia  required,  and  particularly  for  the  woollen  m»a» 
facture, 

"  Take  a  gallon  of  crude  stinking  oil,  and  mix  with  it  a  quarter  of  an  ouuce  dl 
lime  slaked  in  the  air,  and  half  a  pint  of  water;  stir  thtm  together,  and  wbel 
thev  have  stood  some  hours,  add  a  pint  of  water,  and  two  ounces  of  pearl  skbei 
ana  place  them  over  a  fire  that  will  just  keep  them  simmering,  till  the  oi 
appears  of  a  light  amber  colour,  and  has  lost  all  smell,  except  a  hot,  greaif 
Boaplike  acenL  Then  superadd  half  a  pint  of  water,  in  which  an  ounce  of  lai 
has  been  dissolved ;  and  naving  boiled  them  half  an  hour,  pour  them  into 

£  roper  vessel,  and  let  them  stand  till  the  separation  of  the  oO,  water,  and  lin 
e  made,  as  ia  the  preceding  process.     Where  this  operation  ia  performed 
prepaia  oil  for  the  woollen  manufacture  the  salt  may  be  omitted;*  but  tb 
•eparatioa  of  the  lime  from  the  oil  will  be  slower,  and  a  longer  boiling  wiU  h 
necessary.     If  the  oil  be  required  yet  more  pure,  treat  it  afler  it  is  aepaTtti 
from  the  water,  &c.  according  to  the  second  process,  with  an  ounce  of  caalk, 
quarter  of  an  ounce  of  peart  ashes,  and  half  an  ounce  of  lalt." 

In  tlie  South-Sea  fisnery,  the  whalers  bring  home  their  oil  in  casks, 
consequence,  however,  of  the  wasteful  and  dangerotia  nature  of  the  pr< 
adopted  for  obtaining  the  oil  from  the  blubber,  some  presses  have  lately  bel 
sent  out  by  the  ships  to  express  the  oil  from  the  pieces  of  the  blubber  that  i 
been  boiled,  but  in  which  a  great  quantity  of  oil  still  remains.  All  this  oil 
fermerly  allowed  to  remain  in  these  pieces,  called  *'  scraps,"  and  was  with  tb< 
made  use  of  merely  as  fuel,  and  burned  under  the  "  try-pots  "  or  boilers ;  bufr 
consequence  of  the  extreme  inflammability  of  the  oil,  and  iugreat  superabun  ' 
serious  accidents  occurred  by  the  flames  isffuing  from  the  furnace,  and  catcbn 
the  oil  in  the  try-pots.  By  the  use  of  the  subjoined  machine  (in  p.  204)  i 
understand  that  the  danger  beforementioned  has  been  obviated,  and  the  oil  c< 
tained  in  the  scraps,  which  was  before  wasted,  now  forms  a  sensible  pwtioB 
a  ship's  cargo.  It  is  the  inrentiou  of  Mr.  John  Blythe,  an  intelligent  coj 
neer,  of  Ltmehouse. 

Daeriptjom. — a  d  a  a  a  is  the  frame  of  the  press,  consisting  of  a  strong  ca 
iron  bed  and  bead,  and  wrought-iron  jambs,  secured  at  each  cad  by  nuts 
screws;  ft  is  a  hollow  cylinder,  with  an  iron  plate  perforated  wiih  small 
resting  upon  ribs  in  the  bottom  of  the  cast-iron  cylinder,  as  shown  at  e ;  c  i 
sDout  for  allowing  the  oil  to  nui  off;  d  u  u  follower^  alto  made  of  cast  icoB 
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rew  dimIc  of  vroiigbt  iron,  and  fitted  into  on  internal  icrew  in  (he  wheel  ^; 
iftlrTcr  for  screwing  down  the  follower,  when  great  speed  and  but  litUe 
■ore  is  required,  i  is  a  bolt  which  is  put  in  to  prevent  the  wheel  p  from 
ling  rouni^,  which  llien  becomes  a  box  for  the  screw  to  work  through ;  when 
Llcr  preaoure  is  necessary,  this  bolt  is  withdrawn,  and  the  power  of  one  or  more 


'to  the  hnadlefjj,  which  turn  an  endless  screw,  and  pve  motion  to  the 
*l  as  thown  at  o ;  the  wheel  in  its  revolution  bites  upon  the  underside  of 
head  of  the  press,  and  consequently  forces  the  screw  downwards,  with  the 
HMd  power  of  the  endlesn  screw  and  wheel  and  main  screw.  The  scraps 
put  into  the  cylinder  warm,  with  a  mattress,  (wicker  basket,]  |  of  an  inch 
tin  the  bottom,  to  prevent  the  herd  substance  from  filling  up  the  holes  at  *. 
r  the  presa  ia  charged,  it  is  set  to  work  by  first  screwing  down  with  the 
b  ptnrer  of  the  screw  and  lever,  and  finished  by  adding  Uie  power  of  the 
si  and  endletas  screw. 

sfSsr  OU  t^  Laufft. — T\a%  extraordinary  and  valuable  production  is  sup- 
i  la  b^  the  only  knowD  instance  of  a  perfectly  volatile  liquid  obtainable 
W  the  aid  of  art.  It  is  yielded  by  a  tree  of  considerable  height,  which  ia 
i  ia  the  vast  forests  that  cover  tlie  flat  and  fertile  regions  between  the 
and  the  Parime,  in  South  America.  The  wood  of  this  tree  is 
compact  in  its  texture,  and  of  a  brownish  colour,  and  its  roots 
itial  oil.  The  oil  ia  procured  by  striking  with  an  axe  tho 
in  the  internal  layers  of  the  bark  ;  while  a  calabash  is  held  to 
d  whici)  gushes  out  in  such  abundance,  that  several  quarts  may 
MfM  ftvMd  a  single  incision,  if  the  operation  be  performed  with  dexterity. 

ampects  the  native  oil  resembles  the  essential  obtained  by  expression, 
n.  an4  other  artificial  procet«et:   it  uy  however,  more  volatile  and 
~  thai  any  of  them,  its  ipecific  grarity  hardly  exceeding  tliat  of 
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olcohot.     When  pure  it  is  colourlcta  and  tran«porcnl ;  its  U«te  it  wum  ara 

,  pungent;  its  odnur  aromatic,  and  c1n<teiy  allied  to  ihiit  <if  t]ie  oily  and  rcMnotii 
Juice  of  the  conifera.  It  is  volatile,  and  evnporates  without  residuum  at  tb* 
ordinary  atmospheric  temperature,  ll  is  inflammable,  and«  except  when  mlxti 
I  with  alcoliol,  gives  out  ill  ita  coinbiisLion  a  dense  smoke.  Neither  the  acids  nor 
thealkulies  seem  to  exert  any  ftennible  notion  upon  the  natire  oil,-  when  cunibined, 
however,  with  sulphuric  acid,  ihe  mixture  assumes  a  mumentiiry  brownithttn^, 
but  aoon  r^aios  ita  tranfiparenc3'.  The  oil  of  laurel  diasolves  camitlKir, 
caoutchouc,  waxt  and  resins,  and  readily  combines  with  volatile  and  fixed  oiit. 
It  is  insoluble  in  wuti^r;  soluble  in  alcohol  and  ether,  thougli  the  specific 
gravity  of  the  oil  exceeds  that  of  ether ;  tlic  compound  formed  by  combioiag 
them  m  the  proportion  of  part  of  the  former  to  two  of  the  latter  floats  upOD 
the  surface  of  pure  ether;  and  may,  therefore,  be  the  lightest  of  all  kaan 
fluids.  To  lite  chemist,  and  the  vegetable  physiologist  in  particular,  nstive  (A 
of  laurel,  elaborated  by  the  unassisted  hand  of  nature,  in  a  state  of  piiiil| 
which  the  operose  processes  of  art  may  ctpial,  bui  cannot  snrpasa,  presenuu 
interesting  au1>jrct  of  inquiry,  and  a  wide  field  of  speculation. 

The  OH  of  Birch   Bark,   which   is  so  much   used  in   Russia  tov  currjiag 

eatber,  to  which  it  gives  a  peculiar  odour,  and  a  power  of  resisting  niotidiR 

beyond  any   oilier  dressing,  is  prepared  in  thp  following  manner:  — A  lst« 

earthen  pot  is  filled  with  the  ihin  white  paper-like  external  bnrk  of  ihc  Matte 

tree,  carefully  separated  from  the  coarse  hark ;  the  mouth  of  this  pot  is  doted 

r  with  a  wooden  bung  perforated  with  several  hoje^.      The  pot  thus  preparn)  i» 

[  then  turned  with  the  mouth  downwards,  and  luted  with  clay  tn  the  nioutb  of 

^another  pot  of  the  same  size,  which  is  buried  in  the  ground.     TJic  upper  pot  I* 

now  surrounded  with  fuel,  and  a  fire  is  made  and  continued  for  several  bout. 

according  to  the  size  of  the  pot.     When  the  oi>cnilion  ia  completed,  and  ibt 

apparatus  cooled  and  unluted,  the  lower  pot  is  found  to  contain  a  quantity  flf  ] 

[liquid  equal  to  aliout  60  per  cent,  by  weight  of  the  bark  employed;   tlic  tiqiiid 

coaaisting  of  a  brown  oil  mi.ted  with  pvroligneous  tar.  swimming  in  an  acid 

liquor.     In  flomc  places  iron  pots  have  boon  substituted  for  the  earthen  p(*<i 

the  mouths  being  separated  by  an  iron  pliite  pierced  witli  holes.     The  prcitUir 

I  odour  of  the  oil  ii  «ippo«ed  to  be  owing  to  a  resinous  matter  wliich  is  melted 

out  of  the  bark;  and  drops  into  the  lower  pot  during  the  process  of  dislillatioa. 

In  conducting  this  operation  on  the  large  scale,  a  number  cf  these  double  poti- 

may  be  placed  in  Uie  horizontal  bed  of  a  rcverberatory  furnace,  with  the  lovtf  j 

puts  imbedded  up  to  their  necks  in  sand  ;    by  which  airangement  ft 

economy  of  fuel  and  labour  will  be  attained. 

For  further  inforhaaiion  on  the  nature  and  applications  of  oil,  see  the  utic 
SrERUACETi,    Tallow,    Wax,  Candlkb,  Fat,  Soap,  £lainb,    Sthabik,  bi 
(Printers',)  Essential  Oils,  fizc. 

OIL-COI-OUR  CAKES.  A.  convenient  preparation  for  the  use  of  arlii 
invented  by  Mr.  George  Blackman,  for  wbicQ  tuat  gentleman  was  awarded 
medal  by  (he  Society  of  Arts.  Take,  anya  Mr.  filaeunan,  of  the  clearevt 
masdch,  reduced  to  fine  powder,  four  ounces;  of  spirits  of  turpentine, 
pint;  mix  them  together  iu  u  bottlej  stirring  tbeifi  frequently  till  the  lua&iich 
dissolved  :  if  it  is  wanted  in  haste,  some  heat  may  be  applied,  but  the  solut 
ia  best  when  made  cold.  Let  the  colours  to  be  made  use  of  be  the  beal 
can  be  procured,  taking  care  that  by  washing,  &o.  they  are  brought  to 
greatest  degree  of  fineneas  possible.  When  the  eoloun  are  dry,  grind  them 
a  hard,  close  stone,  (porphyry  is  tlie  best,)  in  spirits  of  turpeniine,  adding 
small  quantity  of  the  mustich  varnish.  Let  the  coloura  so  ground  become 
dr}',  then  prepare  the  composition  for  forming  them  into  cakes  in  the  fol' 
manner:— Procure  some  of  the  purest  and  whitest  spermaceti  you  can 
melt  it  over  a  gentle  Bre  in  a  clean  earthen  vessel ;  when  fluid,  add  to 
third  of  its  weight  of  pure  poppy  oil,  and  stir  the  whole  well  together; 
things  being  in  readiness,  place  the  stone  on  which  your  colours  were 
on  a  frame  or  support,  and  oy  means  of  a  charcoal  fire  under  it  make  the  s 
warm;  next  grind  ^-uur  colour  line  with  a  muller,  tlien  adding  a  vuIKdi 
fMOlity  of  the  mixture  of  poppy  oil  aud  spermaceti,  work  the  whole  togel 
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pMlAmullerto  a  proper  consistence;  take  tbcn  a  piece  of  a  fit  size  for  the 
ffkc  yflu  iottfikd  to  make,  roll  it  iuLo  a  ball,  put  it  iniu  a  mnuld.  press  it,  and  it 
«)I  oe  complete.  When  these  cakes  are  to  be  used,  they  must  be  nibbed  down 
h  poppy,  or  other  oil,  or  in  a  niixturc  of  spirits  of  turpentine  aud  oil,  as  may 
belt  suit  the  convenience  or  int^'ittion  of  the  artist. 

OPERA-GLASS.  A  sliort  kind  of  telescope,  used  chiefly  in  theatres ;  it  is 
MKetimcs  called  a  **  diagonal  uerapeclive,"  frtiin  its  constnictiuti.  It  consists  of 
siliorttube,  in  each  side  of  wnicli  lliere  is  a  hole  exactly  again>vt  the  middle  of 
i  plane  mirror,  which  reflectii  the  rays  falling  upon  it  to  the  convex  glaai, 
tvough  which  they  are  refracted  tn  the  concave  ey-glatu,  whence  they  emerge 
pnllel  to  the  eye  at  the  hole  in  the  tube.  I^his  instrument  is  not  intended  to 
cu^ify  objects  more  than  about  two  or  three  times.  The  peculiar  arti5ce  is  to 
ticw  k  person  at  a  small  distance,  so  that  no  one  shall  know  who  is  observed, 
far  the  inUrument  points  to  a  liitTi'ri'nt  object  from  that  which  is  viewed;  and 
u  there  is  a  hole  on  each  side,  it  is  impossible  to  know  ai  which  hand  tho 
otqccl  is  ittuated  which  you  are  looking  at. 

OPIUM.  An  inspissated  gummy  juice,  which  is  obtr-ined  chiefly  from  the 
rtile  poppy  of  the  fcast  (papaver  somitiferum).  It  may  also  be  obtained,  but  in 
iKuD  quantity,  from  the  other  species  of  poppy.  It  is  imported  from  Persia, 
Anbta,  and  other  warm  parts  of  Asia,  in  flat  cakes,  covered  wiUi  leaves,  to 
prertnt  tfaeir  sticking  together.  It  has  a  reddish  brown  colou.,  and  strong 
peroiiar  smell ;  its  taste  is  at  first  nauseous  and  bitter,  but  this  »uon  becomea 
jaid,  and  produces  a  slight  warmth  in  the  mouth.  In  Turkey  the  white  poppy 
ilia  ^at  cultivation,  for  the  purpose  of  aiTording  opium.  Af^er  the  flowering 
tfthfiidant,  when  the  capsule  containing  the  seed  hnn  arrived  al  its  full  growth, 
^^  longitadinal  incisions  are  mnde  in  the  capsules  towards  tlie  evening.  A 
Wiky  juice  OQBes  out,  which  is  collected  the  next  day.  'Ilie  excess  of  moisture 
yog  eTAporated  in  the  sun,  it  assumes  the  consistency  fitted  for  making  it  into 
ttkcf,  in  which  state  it  is  found  in  commerce.  This  is  called  Turkey  opium,  to 
firtmctii^h  it  from  another  kind  brought  from  the  Enst  Indies,  which  is  gene- 
;hun  the  Turkey,  of  a  darker  colour,  less  bitter,  and  more  disagree- 
'a«te,  and  has  an  unpleasant  empyreumatic  smell.  ^Vhen  opiutv  is 
hsii  And  triable,  of  a  blackish  colour,  nnd  has  an  empyreumatic  smell,  it  is  bad : 
tute  should  be  bitter,  but  not  sweet. 

BALSAM.    The  most  precious  of  the  balsams;  or  that  coromonty  called 

of  Gilead.     The  true  balsam   is  of  a  pale  yellowish  colour,  clear  and 

t,  about  the  consistence  of  Venice  turpentine,  of  a  strong,  penetrating, 

le  aromatic  smell,  and  a  slightly  bitterish  pungent  tnste. 

DELDOC.     A  solution  of  soap  and  alcohol,  with  the  addition  of  cam- 

aod  ToUcile  oils.     It  is  u-tcd,  externally,  against  rheumatic  pains,  sprains, 

isn,  and  other  like  complaints. 

OPTICS-     The  science  which  treats  of  the  nature  of  lifibt,  and  the  plieno* 

of  vision.     Our  prescribed  limits  will  not  allow  of  our  giving  more  than 

ftbncf  outline  of  the  elements  of  this  sublime  science,  which  has  employed  the 

MM  of  tome  of  the  most  illustrious  pliilosophers  in  successive  ages,  wboao 

Mris  upon  it  are  both  elaborate  and  numerous.     For  the  larger  portion  of  tha 

■BcT  on   this  most  interesting  branch  of  natural  philsopliy,  wc  arc  greatljT 

da^lfd  to  Mr.  A.  Prilchard.  and  other  modem  authors  of  eminence. 

Tbo  Dfttural  process  of  the  rays  of  light  is  in  straight  lines ;  yet,  like  all 

matter.  Ugnt  is  influenced  by  attraction,  which  sometimes  turns  it  out  of 

iirvct  course ;  this  happens  when  it  ]taf&es  out  of  one  medium  into  another  of 

density,  as  from  air  into  water  nr  glass,  or  from  water  or  glass  into  air. 

Mmtion  or  capability  of  light  to  be  bent,  is  called  its  refrangibililt/  ;  and 

direction  actually  assumed,  when  the  rays  enter  another  medium, 

A  very  easy  experiment  will  convince  any  one  that  light  is 

some  peculiar  law  when  entering  or  leaving  one  medium  for 

INst  one  end  of  a  stick  into  water,  and  it  will  appear  as  if  it  were 

This  effect  is  owing  to  the  ravs  of  light  being  attracted  or  drawn  out 

nr  direct  ooone  on  entering  the  denser  medium  of  the  water.  It  is  neces- 

bnwvrer*  lo  observe^  that  only  those  rays  which  enter  aiiotJier  meoium 
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obliqvely,  suffer  refractjou;   for  rays  which  fall  perpendicukrly  fl 
attracted  on  all  itdea,  and.  therefore,  have  no  tendency  to  deriate  in 
lion.     If  a  shilling,  or  any  other  conspicuQUi  but  flmall  object,  be  plii 
bottom  of  a  buaiii,  and  the  specLatAr  retire  lo  such  a  disUuce  thai  the 
the  vessel  just  prevents  iu  being  seen,  and  the  Teiscl  be  then  filled  with  «al> 
the  sliilling  will  become  perfectly  viiible,  tlioi^h  neither  it  nor  the  r 
change  their  place  in  the  alightest  degree.     In  this  experiment  the  s 
looki  at  the  shilling  in  an  oblique  direction,  and  the  rays  proceeding  fn 
which  it  is  rendered  visible  after  the  water  hae  been  [wuaed  in,  ftre  beut 
his  eye  on  entering  the  air.  Ilie  greater  the  deuiity  of  any  medium,  thegmi 
is  its  refractive  ]>ower;  and  of  two  refracting  media,  that  which  is  of  an  oil 
inflammable  nature,  will  have  a  greater  rcfractine  power  than  the  oihif . 
incident  angU  is  the  angle  made  by  a  ray  of  liglit  aud  a  line  drawn 
dicular  to  iho  rtfniciing  surface,  at  the  point  where  the  ray  entrrs  the  wiffwaj 
and  the  rrjracted  angle  is  tlie  angle  made  by  the  lay  in  the  refruciing 
with  the  same  perjieudiculnr  continued.     The  thte  of  the  angle  is  a  ii 
serves  to  measure  the  angle,  being  drawn  from  a  point  in  oiie  leg,  perp 
to  the  other.      In   the  subjoined  Agure  A  C  D  is  the 
mcidenl  angle,  H  C  E  tlie  refracUd  angle,  and  U  C  H  ^ 

the  angle  of  deviation ;  A  F  ii  the  sine  of  the  angle  of 
incidence ;  and  H  G  the  sine  of  the  angle  of  refraction. 
It  may  seem  cxtraordinar)*  that  light  should  pus 
more  directly  through  a  den«e  than  through  a  rare 
medium;  but  it  has  been  ascertained  that  light  is 
subject  to  attraction  ;  and  Sir  Isaac  Newton  discovered 
ana  demonatrati^  tliat  this  power  ii  the  cause  of  refroc- 
tion.  The  truth  of  ttiis  theory  is  contirmcd  by  the  fact, 
tliat  the  change  in  the  direciion  of  the  ray  cumnienccs^ 
nulf  as  might  be  supposed,  when  it  comes  iu  con- 
tact with  the  refracling  medium,  but  a  little  before  it 
reaches  the  surface;  ana  the  incurvation  augments  in  proportion  os  it  approael 
the  medium. 

The  term  lent  is  given  to  any  transparent  lubstance,  ns  glass,  crystal,  wat 
or  diamond,  having  one  or  boili  surfaces  curved  to  collect  or  disperse  the  U 
transmitted  by  it.  The  lenscR  in  general  use  are  made  of  glass,  and  are  u 
called  mognilying  glosses.  Glass,  however,  does  not  possess  a  greater  ihare 
the  magnifying  property  than  other  transparent  substances.  Mankind 
availed  themselves  of  the  principle  of  refraction  to  excellent  purpose  in  the 
atruction  of  lenses;  for,  by  grinding  the  glass  or  other  substance  ihiuDi 
edgea  than  in  the  middle,  those  rnys  of  light  which  would  strike  upon 
straight  line,  or  perpendicularly,  if  it  were  plain,  strike  upon  it  obliqu 
the  relVaclion  theysufi'er,  causes  them  to  converge ;  on  the  conlran.",  by 
the  glass  thinner  in  the  middle  than  at  the  sides,  the  rays  are  lefrnctrd 
trary  way,  and,  therefore,  become  dtPergitU,  The  nature  of  refrnction 
lenses  may,  perhaps,  be  rendered  more  clear,  if  we  reflect  that  all  cu 
laces  are  composed  of  straight  lines  or  points,  iiiflnitely  short,  and  in 
each  other  like  the  stones  in  the  arch  of  a  bridge.  When  pnralirl  rays 
a  surface  uf  this  sort,  it  is  evident  that  those  only  which  enter  the  m 
will  go  nn  in  a  straight  direction  ;  ihohe  which  strike  the  udes  will  stri 
obliquely,  and  will,  consequently,  be  made  to  converge.  If  the  stirfi 
perfect  curve,  it  is  clear  that  only  thti  ray  thai  striken  the  centre  of  t! 
will  enter  it  in  a  straight  direction  ;  all  the  rent  will  be  more  or  te«a 
according  to  the  degree  of  obliquity  villi  which  thry  strike  ihe  surface,  wid 
whulti  uf  the  refracted  rays  will  converge  lo  a  point  called  the  focus. 

GUuses,  or  lenses,  nre  usually  gruund  for  optical  purposes  inio  r' 
forini.      1.  The  lens  may  be  flnt  on  both  sides,   like  the  pane  of  n  . 
It  may  be  flat  on  one  side,  and  convrx  on  the  other.     3.  It  mav  be  cunvuc 
both  sides.     4.  It  may  be  flut  oh  one  side,  ond  concave  on  ifie  oihrr.     S. 
may  he  concave  on  both  sides.     6.  It  nmy  be  convex  on  one  ijde,  and 
uu  the  other.  7.  U  may  tiave  one  side,  which  must  bo  conveji,  ground  into 
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hceti,  «hil«  (hf  other  ttdt  is  dIoui.     8.  It  may  buva  considtrable  length  in  a 
triADguUr  form.     Ifo.  1  is  called  a  plane  glui  or  Una,  as  its  iidc«  are  paralle) ; 

K         1  I.         ^  ».  «.  r.  8. 

Kft.  2,  a  plano-conrex  lent ;  No.  3,  a  double  conrex  ;  No.  4,  a  plano-eoncave ; 
Nft.  5,  a  double  concave ;  No.  6,  a  nieni»cus  ;  No.  7,  a  mul^plying  glass ;  and 
Na.  8,  a  prism.  The  term  Urn  is  usually  given  to  such  glasses  or  substances 
flflJy  M  BitheT  magnify  or  diminish.  Nos.  2,  3,  4,  and  5,  are  therefore  lenses ; 
)(s.  6  is  also  a  leus  when  its  snrfnces  are  portions  of  rllfferrnt  spheres ;  but  when 
Arjr  are  of  equal  radii,  or  parallel,  it  nos  only  the  effect  of  a  plune  glaaa. 
Any  entering  the  plane  glass,  No.  ),  will  he  refracted;  but  it  will  undergo 
mother  refraction  on  its  emergence,  which  will  rectify  the  former;  the  place 
Mftbs  object  will,  therefore,  be  a  tittle  altered,  but  the  figure  will  remain 
wsame.  Suppose  AB,  /7^.  1,  to  represent  a  solid  piece  of  glass  with  two 
fnDel  swfaeec,  an  incident  ray  E  F  will  be  refracted  into  F  G,  and  F  G  will 
Wrefrietad  on  passing  from  the  second  surface  into  G  H,  parallel  to  the  original 
£F.     If  parallel  rays  enter  the  plano-convex  glass,  as  shown  by 
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^^2,  the  ray  E  will  be  refracted  upwards  (o  F,  and  the  ray  K  will  be  refracted 

Amrawards  to  the  same  point  ;  there  they  will  eross,  and  then  go  onward  in  a 

<iririit  line,  and  continue  to  div^r^e  till  intercepted  by  some  obstacle. 
wWb 'parallel  rays  fall  upon  a  double  convex 

fftat,   K  G,  they  will   be  refracted   still  more  l. 

WiaMy,  and  meet  sooner  in  a  point  or  prin-  .-■•'' 

^ifmmam  at  F.     The  distance  of  this  focus  is 

•^1  to  the  lemi-diameter  of  the  circle  which  the  ^ ^  ^^ 

■iw  tlil  I  of  the  glass  continued,  would  produce. 

Btfur  tab  glass  or  the  former,  ai  they  collect 

itm  rayi  of  the  sun  into  a  point,  will  bum  at 

ftvl  point,  the  whole  force  ot  the  rays  that  pass 

^Hi^b  tbem  being  concentrated  there. 
VvDOi  aQ  luminous  objects,  the  rays  of  light  V. 

VBOeMl  tn  a  atate  of  divergence;  but  when  the  '*^1L 

ifaftMea  from  which  ihey  come  is  very  great, 

■^  ^naathy  of  divergence  is  too  small  to  require  notice.     The  fixed  stars 

MA  At   son,    for  example,    are   so   immensely  distant,  that  their   rays  are 
COTiaideTed  as  parallel;    and  it  is  only  parallel  rays  which  are  con- 
Co  a  focus  in  the  manner  described.     Divergent  rays  proceeding  from 
ts  the  flame  of  a  candle,  will  be  differently  afTecied.     If,   therefore, 
b«  placed  exactly  at  the  focal  distance  of  a  single  or  double  convex 
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l«nB,  the  rays  wiQ  emerge  parallel  to  eacb  otlier.      If  the  candle  h»  pla 

Denier  to  the  glass  than  ita  focal  distance,  the  rays,  after  pastine  through 
glus^  will  no  longer  be  parallel,  but  aeparatc  or  AiTCi^e.  If  the  canolc  b* 
placed  itill  further  off,  the  rays  will  then  strike  the  glau  more  nearly  parall 
and  nill,  thcrcfiire,  upon  passing  thtough,  converge  or  unite  at  a  distance  beb' 
tlie  glou,  more  nearly  appronching  the  diitancc  at  which  paraJU-I  rays  would 
converged.  After  the  rays  liave  united  in  a  focum,  they  will  cross  each  other, 
end  form  an  inverted  picture  of  the  flame  of  a  candle^  which  mar  he  receivcf! 
on  apiece  of  paper  placed  at  tfac  meeting  of  the  rays  behind.  The  cause  of 
the  inversion  of  the  iniuge  is  evident,  the  upper  rays  being  those  which  come 
from  tlic  under  part  of  the  lumiuoua  body ;  and  the  under  rays,  on  the  coDtnuy, 
coming  from  the  upner  part. 

In  looking  tlirougli  a  plano-convex  or  double  cohtcx  lens,  the  object  appej 
magnified  apreeaWy  to  ine  rule,  that  we  see  every  thing  in  the  dircctiun  of  tli 
lines  in  which  the  rays  last  approach  the  eye;  consequentlv,  the  liirgci 
angle  under  which  an  object  is  seen,  the  larger  that  object  will  appear. 
Icnscf)  the  reverse  in  form  to  those  we  have  noticed,  we  naturally  expect 
eflects ;   accordingly,  the  attractive  and  refractive  powers  of  a  pfaao-concAil 
and  double-concave  lens  are  not  towards  the  centre,  but  towanU  the  circi 
fereuce.    Parallel  rays  fulling  upon  thete  lenses  diverge,  or  arc  dispersed    Ra] 
already  divergent  arc  rendered  more  so,  and  ronrergent  rays  arc  made  U  _ 
con\ergent;  hence  objectn  seen  through  one  of  theae  gbuau  Ufip^a  amaUe* 
than  to  the  naked  eye.     Let  ab, 
in  the  subjoined  figure,  represent 
an  arrow,  which  would  be  seen  by 
the  eye,  if  no  lens  were  before  it, 
by  the  convergent  rays  acbi ;  but 
if  the  double -concave  glass  D  U 
be  interposed  between  the  object 
and  the  eye,  the  ray  a  c  will  be 
bent  towards  g,   and   the  ray  bi 

-will  be  bent  towards  h,  and  consequently  both  will  be  uselcas,  as  they 
enter  the  eye.    The  object,  then,  will  be  seen  by  the  rayid  oAr,  which,  on  enter- 
ine  the  glass,  wit!  be  refracted  into  the  lines  ocand  ri;  and,  according  to  iht 
rule  laid  down,  the  object  will  be  seen  in  the  last  direction  of  these  rav  s ;  the 
fore,  OS  the  angle  orr  is  so  much  smaller  than  tlie  angle  act,  the  orro 
necessarily  appears  diminished;  and  as,  with  the  diminution  of  its  app 
size,  we  connect  the  idea  of  its  being  further  off)  it  seems  to  be  aC  the 
tance  n  m. 

The  miniacui  acta  like  a  convex  lens  when  it  is  thickest  in*  the  middles,  tl 
is,  when  its  confex  surface  is  a  portion  of  a  less  sphere  than  ita  concave  one 
on  the  contrary,  when  it  is  thinnest  in  the  middle,  or  has  its  concave  surface 
portion  of  a  less  sphere  than  the  other,  it  hoa  the  efiect  of  a  concave  leas. 
aaxis  of  a  lens,  is  a  line  supposed  to  be  drawn  ibruugh  the  centre  of  il«  spl 
flurfacea.     When  one  side  of  the  lens  is  plane,  the  axis  is  per^iendiculor 
side.     Tlie  axis  of  a  lens  continued^  would  pass  exactly  through  tfie  ceni 
that  sphere,  of  which  the  lens  Is  the  segment.     The  focus  of  a  pUuucnnn 
is  fit  a  distance  from  the  convex  surface  equal  to  the  diameter  of  the 
of  which  it  is  a  nart;   and    that  of  a  double   and  etpially  convex   lens 
at  half  the  same  oistance.     'lite  distance  of  tlie  focus  uf  a  aultd  glulie 
of  glass  is  one  quarter  of  its  diameter  from  the  nearest  port  of  the 
ex|ilain  the  effect  of  the  multiplying  gUss,  (No.  7,)  it  vrdl  only  be  necc 
rovert  to  the  jprinciple,   that  objects  appear  id  tlie  dnectiun  of  the 
described  by  the  rays  that  render  ihem  visible ;  henc^  it  tl.*-- ,,l,;.-^r  U   /t 
is  seen  through  the  elaita  E  H   by  the  ray  li  A  thnt 
*■  U,  the  object,  by  tlie  eye  at  A,  will  be  seen  at  B  ;  : 
the  surface  O  H,  and  after  refraction  comes  to  the  eye  in  the  »] 
an  It  proceedefl  from  D,  and  therefore  the  object  appears  all); 
roiiMtti,  through  the  surface  F  E,  it  appears  ut  C;  contequiruLl),  iUcx« 
U-v  ^ppeaianec  of  as  many  objects  as  there  ore  flat  suriacci  on  the  gl 
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iImvi  Aofwn  the  um«  object  in  a  diflcrent  pUoe.    The  dispositjon  of  th* 
ttf  ligtu  to  be  tnrned  back  into  the  luediuiu  from  whence  ihey  came,  i» 


Aftrf^'"'*"^"-  ■  t'  -  -^riTi^e  of  direction  produced  by  their  bein?irc(\)all J 

beck,  i-  Al!  ohiocti  which  are  not  ihpms^lveiluntinoits 

'^"■'■'"  ■'  ^  ..  .^i..  s...^.. ;  and  glu&a,  crvKtol,  water^  and  the  most  prllitcid 

"D  of  Ibe  rnv»  uf  lif;ht  which  fall  on  them,  or  their  forme 

not  be  diMinguithcd.     On  llic  olhvr  band,  the  whole  of 

linndnil  light  ta  not  reflected  from  any  surface,  however  bright,   sTnooth^ 

opequtf.     it  is  calculutfd  that  the  best  mirrors  reflect  little  more  than  half 

%hl  they  ruceive ;  tlie  pari  lost  consists  of  two  portions,  one  of  whicb» 

b^fkrUte  largest,  being  ahsoibcxl  by  the  mirror,  and  tlie  other,  scuttered 

inirniln  redeccion.     Light  is  always  lost,  in  passing  through  the  most  trons- 

ms  Dodici,  by  the  same  laws. 

7W  diScmt  refrangibility  of  the  rays  of  light  is  demonstrated  by  tlie  prism. 

u  a  Wtn  c4'  light  fruin  the  ma  be  let  into  a  darkened  ruom,  and  be  rec(.*ived 

ffjin)  a  vhitr  Kreeri  nr  opposite  uiill,  it  will  funii  a  circutur  iinaj;e,  and  Vrill  be 

■  M»  uniform  whitenets.      If  a   prinm  be  interposed,  to  ihut  the  light  must 

h^f-.r.-    \t  rr>,irl.ps  thc  wttll,  the  image  is  do  longer  circular  ot 

iiape,  ti-miinated  by  semicircular  archer,  and 

rbia  oblung  image  is  called  the  epcctrum. 

mI   pliilusDphical  experiment,  a  more  henulirul    appearanCA 

1  Lo  the  ^yc,  and  infitructive  nature  will  appear  nut  lees  extra- 

mituary  ttma  us  bfAuiy,  when  it  is  considered,  that  the  investigation  of  ih« 
fif  it  led  Sir  laaoc  Newton  to  form  the  first  rational  theory  of  the  cause 
^      I1i«  teven  colours  of  the  apeetnim  ore  called  the  original,  or  pri- 
'tiro.     If  a  »pectniin  be  divided  into  100  parts,  the  red  part  of  it  il 
'  '  tit  Lticse  porta;  the  orange  8,  the  yellow  14,  the  green  17, 
igo  11.  and  the  violet  22.     The  red  part  of  tlie  ftpeetruin 
'■■-    ^^^    ■•■  .    «iul  (lie  violet,  at  the  greatest  distance.     It  is  clear,   frora 
thai  It^h:  il  nut  Iiuiim  <^t>iiitus,  becaii!ie  tlie  attractive  power  of  the  pii.^m  is 
•irtnt?  parts  of  it  thnn  upon  other  parts.     Accordingly,  it  is  gene- 
^  that  (he  solnr  beam  or  white  light  is  composed  of  particles 
. '    nni]   density  .   that  this  difTerencc  of  tbeir  uxe  oud  density  ti 
illy  refrangible;  and  that  the  separntion  of  the 
1  :iL-  rest,  by  various  means,  produces  all  the  diver- 
t  uur  sight.     It  is  found,  that  tne  red  part  of  light  ia 
ugti  thick  and  resisting  mediums,  when  &U  the  other 
1  hun,  the  sun  appears  red  when  seen  through   a  fog. 
whtcb  compose  ornoge  light  are  next,  in  size  and  refrangibility,  to 
I  nd  06  on  to  the  iHoIet,  which  consisu  of  the  smaUeat  particles,  and 
vi^^  M*.  Iherrfote,  iJie  most  turned  out  of  their  course.     White  is  composed 
ike  prmtary  r^il(.nr*«   rn,,«l  together  in  their  due  proportions.     When 
reflrct  the  rn;,  n  the  pro[iortion  in  which  they  exist  in  the  solar 

l^-rv  npp-'ur  •  I  they  reflect  none  of  the  rays,  tliey  appear  black. 

state  have  been  appUed  to  collect  the  heat  of 
•       MiiiUr  to  ihose  of  burning  minors.     A  burning 
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lena  must  be  conyex ;  »  burning  mirror,  concnvc ;  becaww  botb  pmd^ir*  th**») 
effect  by  conceutruting  into  a  focus  the  rays  of  light  aud  lirftt  itici[l<-i  \. 

large  ■urface.  As  the  rays  which  ]»iua  iJirough  a  convex  Ien«,  or  nr 
from  a  concave  mirror,  are  united  at  its  focuSi  their  effect  is  so  nutcn  iiia< 
greater,  as  the  surface  of  the  lens  or  mirror  exceeds  that  of  the  focun.  'niu%] 
if  a  lens  four  inches  in  diameter  collect  the  sun's  rays  into  a  fooia  at  the  di^j 
tancc  of  one  foot,  the  focal  image  will  not  be  more  llian  one-tenth  of  An  indu 
broad.  The  surface  of  this  circle  is  1600  times  less  than  the  siirfiiee  of^fl 
lens,  consequently  the  density  of  the  sun'i  mya  vithin  il  is  proportlofl^H 
increased.  It  has  been  found,  that  Urge  lenses  and  mirron  burn  with  ir4^B 
tible  intensity  when  properly  constructed,  di»])eriifig  the  linrdcst  nittats  toffl 
other  substances  into  gas,  often  in  a  few  seconds.  See  BLmwiNo  Glass,  Mifl 
the  various  other  optical  instruments,  under  their  respocti\*e  nantea.  I 

ORES.  The  natural  bodies  whence  metals  are  extracted.  Metallic  caM 
itances,  wlieu  found  pure,  are  called  native;  but  when  combined  with  otbeil 
substances,  as  they  generally  are,  ihey  are  denominated  ores.  As  it  is  of  th« 
utmost  importance  to  be  acquainted  with  the  materials  of  which  ores  are  co«m 
posed,  OS  well  as  the  simplest  and  easiest  processes  by  which  they  may  be  tepM 
rated  from  each  other,  we  deem  it  necessary  to  give  the  following  brief  aoconal 
of  the  modes  of  reduction  usually  adopted.  I 

Ores  of  Gold. — Gold  exists  in  nature  onlr  in  (he  metallic  state;  hv.X  if  Til 
scarcely  ever  found  perfectly  pure,  for  it  is  alloyed  in  different  propc  i 
silver,  copper,  tellurium,  and  some  other  metals.  When  it  is  alloycL)  \  ,  -^ 

or  copper,  or  even  with  both,  the  gold  retains  its  ductility;  but  wlien  cu«0|f^| 
with  tellurium,  its  distinctive  characters  entirely  disappear.  'J'he  prr«^|^H 
gold  may  easily  be  detected  by  treating  the  mineral  supposed  to  contain  il  mfl 
nitro-muriatic  acid,  and  dropping  munntc  of  tin  into  tne  solution.  If  the  soliH 
tion  contains  any  gold,  a  purple  precipitate  immediately  appears.  NatrrMgH 
ought  to  be  dissolved  in  nitro-muriatic  acid  ;  the  silver,  it  any  is  presenlj^^| 
to  tilt'  bottom  in  the  state  of  muriate,  and  may  be  fteparated  by  AWatian,'Vl^ 
weighed.  Pour  sulphate  of  iron  into  the  solution,  and  the  gold  in  precipitated  U 
the  metallic  state.  The  cupper,  if  any  is  present,  may  be  precipii"t.'<l  h\  rnfiM 
of  a  plate  of  iron  ;  the  presence  of  iron  ma\'  be  ascertaiAed  by  <J  !  ''^^I 

of  nutgalls  into  o  portion  of  the  solution.  The  auriferous  pyntt;^  '^^^M 

with  diluted  nitrous  acid,  which  dissolves  the  iron,  and  separates  the  auiplnir'l 
the  gold  remains  insoluble,  and  is  found  in  (he  state  of  email  grains.  In  thl 
Hungarian  gold  mines,  which  are  the  richest  yet  known  in  the  old  rontlitcna 
the  attention  of  the  miner  is  not  merely  limited  to  the  strings  of  ore,  but  to  tbf 
whole  contents  of  the  vein,  whicb  are  usually  extracted,  and  railed  ' 
face  in  large  masses.    These  masses  are  distributed  to  the  workmen,  < 

them  down,  finit  with  large  hammers,  and  afterwards  with  smaller  otic^,  uii  uirtt 
are  reduced  to  pieces  of  the  size  of  a  walnut;  the  native  gold,  w!th  the  mstrll 
attached  to  it,  is  again  to  be  broken  by  hand  into  still  smaller  pieces,  bv  nAifl 
means  other  impurities  and  stonv  matters  are  separated.  The  ore  is  then^^| 
duced  into  a  wo4>den  box,  floored  with  ca»t^iron  plates,  and,  by  the  action  mV| 
or  IK  ore  heavy  spars  of  o»k,  which  are  shod  with  iron,  and  alternately  wcntil 
like  the  common  stamping  mill,  il  is  reduced  to  a  line  powder ;  this  povdd 
which  is  colled  flour,  is  then  removed  into  a  refsel  like  a  large  basin,  and  m\xm 
with  buch  a  quantity  of  salt  and  water  as  vn\\  render  it  damp;  the  woiknuJ 
then  takes  a  thin,  porous  leather  bag,  introduces  a  quantity  of  mercury'  tt^H 
and,  by  regular  and  continued  prvs<iure,  forces  the  uiercurv.  iu  very  fl^| 
drops,  through  the  leather.  In  this  divided  stale  it  falls  upon  tV  c^^| 

and  is  immediatcdy  kneaded  up  with  it.  till  the  requibiie  qtianii'.  '1^1 

Dti  the  propoittun  of  gold,  has  been  added      AAer  completing 

Erocefi*,  the  next  object  is  to  incorporate  the  incicury  and  gold 
y  ruhbing  the  niixture  together  tor  some  time  by  mcins  i.r'  .i 
the  mixture  is  then  heated  in  a  proper  vusurl,  nnd  fluhi< 
dnvN  to  the  temperature  of  boiling  water;  and,  lastly,  th 
luily  uai^hed   by  snnill  purcrls  ttl  a  time,  so   Ihnl  the  t 
cairicd  off  by  tlic  water ;  the  mercury,  combinnl  with  i 
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in  tlw  fonn  of  amalgam.  A  portion  of  this  mercury  is  then  leparated 
iy  ^nmoa*y  in  a  leathern  bap.  and  the  remainder  is  driven  off  by  distillation, 
MB^bfT  behind  the  gold  and  silver,  vith  which  it  may  be  alloyed.  When  this 
trr'-'  -  •"  rrt!  in  olher  ores,  they  arc  firal  ruo^ti-d,  to  difiperse  the  volatile  prin- 
ts onidiie  the  other  racLuU.     The  gold,  which  is  hut  little  subject  to 

cx; ,...  ™  extriicted  by  amalgamatiuii  or  by  cupcUatioD,  or  either  methods, 

§dafUd  fo  each  ore,  according  to  its  properties  or  constituent  parts.  TUq  metal 
o^tAJned  in  tliesc  way*  is  alwass  more  or  less  alloyed,  particularly  with  silver 
;  per.  Ttie  first  step  in  its  pnriHcation  is  the  process  of  cupcUalion.  (See 
«TtoK.)  The  gold,  after  it  has  been  submitted  to  this  process,  b  of^en 
alloyed  with  silrcr,  which,  bring  nearly  as  difficult  of  oxidation,  is  not  removed 
hy  tliv  artinn  ^f  lead :  and  hence  tlie  necessity  of  the  operation  denominated 
fnrttny  see  Paktino. 

t^'VJ  '- — The  whole  of  the  platinum  which  has  been  brought  to 

Earopr,  nun  u  iy.\  jireviouiJy  •ubjected  to  Uie  process  of  amalgamation  in  South 
America:  and  hence  it  luippend  that  a.sma)l  quantity  of  mercury  remains  in 
iL  la  tT^^'i-  '  '•  ■>  orej,  therefore,  the  first  object  is  to  separate  the  mercury  by 
>ier  in  an  open  ladle,  or  in  an  earthy  retort;  the  platinum 
'  .L  mercury  i«  thus  driven  off,  appears  much  yellower,  becauie 
thcnnicieM  of  gold  dispersed  through  it  exhibit  their  peculiar  colour.  Proust's 
mt'Jiod  nf  analyiUH  is,  nr»t,  to  flejiarate  the  snnd  with  which  the  grains  of  pla- 
•  ixed.  by  expoaiiig  tliem  to  a  blast  of  air.     By  heat  he  evaporates 

^'  vrbich  itill  adheres  to  them,  and  tlien  picks  out  the  graini  of  gold, 

•tuciri  ^i:  ^UMVs  mixed  with  platinum,  and  which  are  thus  rendered  visible. 
T^  ore  IB  Uien  dissolved  in  an  acid  composed  of  one  part  of  nitre,  and  three 
iicid ;  A  black  powder  remains:  this  powder,  when  roasted, 
lus  and  sulphur.  After  the  separation  of  the  gold,  nitro- 
i'lmiil;  poured  on  the  remaining  ma^s  will  diASulve  it,  uith  the 
tioil  of  a  imnll  qiiniility  of  bltick  matter,  which  wa*  fomierly  mistaken  for 
ihi^o,  but  IS  now  proved  to  be  a  compound  of  osmium  and  iritaum,  two  of  the 
new  metallic  hodic*.  which  were  diycuvered  a  few  yean  ago  by  Mr.  Tennant. 
TbKm  tirrj  nir  -.  Is  T>r.  WolJaston  has  since  shown  to  exist  aUo  in  the  crude  pla- 
•  ■  r  in  Uie  Form  of  distinct  minute  crystaLi,  and  dispersed 

.  firom  which  they  can  be  distinguished  and  picked  out 
Muriate  of  ammonia  being  now  added  to  the  solution,  the 
^fii  in  the  form  ofa  yellowish  powder,  which  isacompound 
riia,  and  platinum  :  the  remaining  solution,  after  the 
■  ■led  from  tt,  still  contains,  besides  iron,  minute  quan- 
.<  4*8,  amongst  which  the  two  other  metallic  bodies, 
i>covcred  by  Ur.WoUaston.  Having  now  brought 
ti-.i"  or  salt,  the  uest  object  is  to  restore  it,  thus  purified, 
.  aiwl  tn  conKuhdute  it  into  a  malleable  mas«;  titis,  from  the 
I    1,1. 1. ..•II..    hut  long  been  a  matter  of  considerable  difficulty 
discovered  that  arsenic  readily  united  with  pla* 
ijlloy  of  great  fiitibility  ;  an  alloy,  therefore,  was 
'  and  arsenic  ;  and  the  latter  metui,  being  easily  vola- 
lieal,  whiUt  the  iron,  being  oxidated  during  the  process, 
:iom  the  mass;  so  tliat  the  platinum  was  left  in  an  impiire 

The  analyus  and  reduction  of  these  different  ores,   it  is 

i»  observe,  must  be  conducted  according  to  the  nature  and 

:  '  nts  which  enter  into  the  coniposilion  of  the  ore  lo  ba 

Pure  native  silver  requires  no  other  assay  thun  fusion, 

'*  it  from  irs  earthy  matter.     In  the  humid  way,  the 

TU  nitric  acid,  and  precipitated  by  common  solt ;  the 

II. ..1  wtili  «o(la  in  ii  crucible,  by  which  the  silver  is 

of  soda  sublimed.     The  auriferous  silver  ores 

rnxJon  in  a  crucible;  the  alloy  of  silver  and  gold 

limy  be  sepaiuted  by  the  process  of  parting. 

i.  . .  Lumbiued  wilU  AaUauwVi  or  arsenic,  or  boU^ 
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are  first  roasted,  to  drive  off  the  UMnic  and  ■ntimooy,  (he  nlvtr  rraaipM 
pure-  The  procew  is  much  faciliutrd  by  the  use  of  nitre,  for  llie  nuTnofeJ 
oxidAtifig  the  metahi  to  be  duaipatcd.  The  ores  of  silver  arc  reduced  either  I 
fusion  or  amalgamation;  the  former  method  is  chiefly  practiu-d  on  nntivv  m 
phuret  of  lead  or  galena,  which  cuminunty  contains  a  portion  of  tilrer.  m 
often  in  tuch  quantity  as  to  make  its  separation  from  tlip  lead  a  pcotefl 
ttuderuking.  kficr  the  lend  has  been  extracted  from  the  ore,  llic  objetiA^H 
rcBncr  is  to  obtain  tlie  silver  in  a  separate  state,  which  ii  dispersed  thnx^^H 
i»a*s  of  lead ;  this  is  performed  by  die  procesi  of  cupellation  on  a  i*^1^^| 
or  refining,  as  it  is  usually  termed.  The  otiier  process  of  reducini^  sil^^^H 
by  amalgamation  is  now  pretty  generally  followed  in  different  part«  of  fli|^| 
The  ores  which  are  subjected  to  amalgamation  are  such  as  contain  only  t^j/M 
quantitj^  of  lead  or  copper ;  but  it  is  of  some  imporiance  that  there  >NhH 
a  certain  proportion  of  iron  pyrites;  and  if  this  proportion  be  not  ^MN^^I 
snixMl  with  the  ore,  it  is  a  good  practice  to  supply  the  dcficiencj-  by  addinj^Hj 
IB  wanting  to  the  dressed  ore,  so  that  the  pyriiical  continits  may.  os  nfnHyill 
possible,  be  in  a  certain  proportion  to  the  quantity  of  silver,  which  is  tulMJ 
aicertained  by  previously  assaying  a  portion  ot  the  ore.  The  ore  being  rrdur*4i 
to  the  consistence  of  coarse  sand,  is  carefully  mUed  with  common  mIi,  in  thij 
proportion  of  eight  or  nine  per  cent. ;  when  the  silver  in  the  ore  iuuounli  ilfl 
«ignt  ounces  per  quintal,  and  when  the  latter  amounts  to  thirty-two  ounns  OH 
even  a  greater  proportion,  from  ten  to  twelve  per  cent,  of  salt  is  to  be  a^deM 
The  neil  process  is  roasting  the  ore,  in  which  about  three  quintals  ore  spreifl 
on  the  floor  of  a  reverberatory  surface,  and  subjected  to  a  moderate  rttiMl 
During  tlie  roasting,  the  ore  is  to  be  turned  twice  or  ihricr,  lliat  every  p4^^| 
may  be  enually  c\|>oscd  to  the  heat.  When  the  whole  of  lite  oie  is  roan^| 
is  ground  lu  a  mill  and  passed  through  sieves,  by  which  it  is  made  as  fine  at  fflifl 
and  is  then  prepured  for  tlie  proper  process  of  amalganiatiuo  ;  this  is  perfomfl 
in  the  following  manner:  — A  number  of  small  barrels,  which  ore  tnadi  ■ 
revolve  rapidly  on  their  axis  by  means  of  machinery ;  or  fixed  tubs,  either  OMq 
or  covered,  having  in  the  centre  of  each  an  iuBtrument  reaembUng  a  cbocol 
milt,  which  may  be  turnni  rapidly  by  similar  machinery;  the  tubs  or  bar 
■re  filled  about  one-third  with  water,  and,  afterwards,  a  sufficient  quattti^^ 
roasted  ore  and  mercury,  in  nearly  equal  proportions,  is  introduced,  so  that 
whole  may  be  of  the  consistence  of  thin  mud.  The  macliinery  is  put  in  oiotlri 
and  continued  without  interruption,  for  thirty  or  forty-eight  hour*,  acc-ordtngi 
the  nature  of  the  ore,  when  tlie  amalganiatiun  is  completed.  Abfiut  a  q« 
of  an  hour  after  the  agitation  of  the  matter  in  the  barrels  has  ccaant, 
greater  part  of  it  fails  to  the  bottom,  and  is  witlidrawii  by  opening  a  hu| 
for  the  purpose;  the  earthy  residue  is  carefully  washed  by  small  portii 
time,  and  thuu  a  good  deal  of  the  amalgam,  which,  fron»  bci»tg  very  z 
divided,  could  not  sink  through  and  mix  with  the  rest,  i^  recovered, 
earth,  however,  if  originally  rich  in  silver,  still  retains  a  small  proportion  ; 
Uierefore,  dried,  and  being  mixed  with  about  three  per  cenu  of  salt,  is 
roasted,  but  at  a  higher  tcmperHture  than  at  first;  and  the  ptucess  of  ami' 
tion  being  agam  repeated,  the  uhule  of  the  sUver  is  extracted.  ']*b« 
amalgam  is  strained  through  a  closely  woven  bag,  and  is  ilius  leparated 
nearly  pure  mercury  and  a  stiff  amalgam ;  and  the  loiiei  l  '  ■   ctedj 

distillation,  the   mercury  is  driven  over,  and  the  silver  rci 
copper,  which  is  combined  with  the  silver,  ii  separated  by  ci 

Ore§  of  Mercury. — These  present  less  variety-  than  those  of  i  . 
and  on  account  of  the  peculiar  properties  of  the  metal,  the  n.. .. 
ores,  whether  for  the  purposes  of  analysii  or  reduction,  is  less  eou' 
diflicult.     In  order  to  auulyse  the  ore  of  native  mercury,  or  natr 
it  may  be  dissolved  in  nitric  acid.     The  gold,  if  ony  is  present,  iriniiuia  tu 
state  of  powder,  and  may  be  estimated  by  its  weight.     The  afiUsion  ol  Vi 
precipitates  the  bismuth,  if  the  solution  happens  to  contain  any.    Cot 
precipitates  the  silver,  and  also  part  of  the  mercury,  but  the  laiter  may 
solved  by  a  suflicient  quantity  of  wati^r,  or,  which  is  far  better,  of  oxynl 
•cid,  while  the  muriate  of  silver  remains  insoluble ;  lastly,  the  mnfcury  rnay] 
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pwtifjuta)  by-  tutphAte  of  iron.  «nd  estimated.     Native  cmnioar  may  be  lz«Ate4 

«l(b  «  m^v  >'ee  parts  murialic,  and  one  part  nitric  aeid,  which  diuolves 

Vu  VUTCU  if«  llie  aulphur.     Muriate  of  inrrcury  may  be  digested  in 

fBonitic  Jtai,  *  -cd.     Muriato  of  bjirytvK  prccipitutea  the 

ei^ihuhc  atfid,  '  equivalent  t"  196  of  iiulpli.ily  of  mercury, 

'  '.-■11  u:  iiiia  s.ui  i*cii;^  fciiown.  wc  hnvc  that  of  tho  iiniriutc.     A 

eM  ii  followed  for  reducing  the  ores  of  mercury;  the  best  and 

"'l'"J  is  that  practised  at  the  mines  of  Dcaux  Ponta  and  Porta. 

_  ill  out  of  the  mine,  is  carefully  sorted  by  the  hand,  and  thosa 

iitute  of  metal  are  rejected.     It  ia  next  reduced  to  powder, 

nixed  with  one  fifth  of  quicklime,  which  has  fallen  to  powder 

)  tb«  air*  the  quantity  of  quicklime  being  regulated  by  tlic  pro- 

■  ihtLT  contained  in  the  ore.     The  mixture  being  thus  prepared, 
:a  iron  retorts,  which  are  capable  of  holding  about  sixty  puundf 

*:.^aU   lUc  ictorli,  to  the  numbtrr  of  forty  or  Hfty,  are  fixed  in  a  long  furnace, 

M  a  glaas  receiver  is  attached  to  each,  but  it  is  not  luted.     A  nioderute  heat 

'for  ibe  purpose  of  driving  ofT  the  whole  of  the  moisture,  and 

:c-,  the  joinings  of  the  vessels  must  be  closely  stopped  with  tern* 

■i  full  red  heat  is  to  be  applied,  and  continued  for  M.>ven  or  eight 

.il  of  whicii  time  the  wliole  of  the  mercury  will  be  volatitixed, 

— I  >n  the  receiver.     By  this  process,  it  is  found  that  from  six  to  ten 

riielii  arc  produced  fh>in  one  hundred  pounds  of  the  ore. 

Oii'sfrr. — This  metal  is  found  native  in  the  state  of  oxide,  in  the  staCa 

I't  in  that  of  salt,  combined  with  carbonic,  muriatic,  phosphorici 

'  -..     Native  copper  somctimca  contains  gold,  silver,  or  iron.     Ic 

1  in  nitric  acid:  the  gold  remains  lu  the  state  of  a  blackish  or 

loured  powder;  the  silver  may  be  separated  by  a  jiuUHhed  plat« 

may  be  precipitated  from  a  separate  portion  of  the  solution  by 

■  lie  iron  may  be  separated  by  boiling  the  solution  to  dryness^ 
residuum  with  water.     By  luis  process,  the  nitrate  of  iron  ii 

'-  oxide  of  iron  remains,  while  the  water  dissolves  tho  nitrate  of 

-  .^.i  salt  may  be  decomposed  by  boiling  it  with  potash ;  the  precipi- 

ni  a  red  heat  is  black  oxide  of  copper ;  one  hundred  parts  of  it  denote 

'u  metallic  copper.    Sulphurct  of  copper  may  be  dissolved  in  dtlutic 

.  of  the  sulphur  remains  unaltered,  and  may  be  estimated  by 

I  burning  It  od*;  part  is  acidified,  and  may  be  precipitated  by 

fagrale  «rf"  l«fcryt<»,  lOO  parts  of  the  dried  precipitate  indicating  I-I.5  of  sulphur. 

Jy  #npQatiuD  to  dryness,  and  solution  in  water,  the  iron  is  separated,  and  the 

may  Iw  estimated  as  in  the  lost  paragraph,  or  muriatic  acid  may  be  uited 

of  oilric  acid,  liut  in  tliat  case  it  is  more  difficult  to  obtain  a  complete 

.     l*be  osual  process  employed  in   our  Cornish  mining  districts,   for 

copper  ores  to  the  meLallic  slate,  are  described  under  the  article 

-*^'"H  jcc.) 

—  Notwithstanding  the  great  variety  of  iron  ores,  they  may  be  all, 

.  il.  .'>t..-.-rned,  arranged undertbree  heads  ;  namely,  sulphnrcls, 

[  are  distinguished  by  their  general  bronxe  colour, 

I'j  fiufTocaling  smell  of  sulphureous  acid  gas,  which 

!  to  redness  iu  the  open  air.     The  second  consist  of 

..iJ  ore  by  far  the  most  common  of  all.     Nearly  tbe 

■  in  uie  are  of  this  kind,  containing  also  different  propor- 

] .)  their  compoAilion.    The  third  division  comprehends  such 

iron  combined  with  some  acid,  and  hL>nce  ore  culled 

r  of  these  arc  the  phosphates,  sulphates,  arsenJAtPs, 

i  !)t^  v.ini.'iis  processes  employed  at  our  great  iron  works  for 

ihe  differeml  sjvecies  of  iron  ore,  are  given  under  tlie  article 
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(JT  vein  tin.  a.s  it  is  called  in  Cornwail,  contains  a 

'!''i3 ;  il  therefore  require?  coniiderabic  care  in  its 

.;  reduced.     It  ia  first  broken  !>y  hammers  into 

jj'g,  when  it  is  ready  fi>t  the  opei  otion  of  stain^ 
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ing,  vrhich  ia  performed  in  the  way  already  described  for  (be  orei  of 
tceptitig  that  tlicrc  are  only  three  itatnpers.     A  tin  plate  of  sbcmt  a  fo 
]uure,  and  pierced  with  holei,  to  admit  a  moderate  sized  knitting  tievdle, 
inserted  in  front  of  the  trough,  and  that  lurface  of  the  plate  with  the  rougl 
extremiues  of  the  lioles  is  on  tlic  inside,  by  which  tlic  holes  are  prevented  frvl 
being  plugged  up  with  the  ore.     As  the  ore  is  reduced  to  the  proper  fii 
it  pasftUK  wUh  the  water  through  the  holes  into  the  Iab|rinth  where  it  is  col 
and  aUer  being  vrnslied  on  a  wooden  table,  it  is  ready  for  roasting,    lu  tlii 
it  has  a  coniiidernble  proportion  of  copper  and  iron  pyritM,  and  is  called 
tin;  after  being  calcined,  at  a  low  red  heat,  fur  several  hoiint  in  a  Urge 
beralury  furnacct  the  ore  comes  out  of  a  bright  ochrey  red  colour,  owiii^ 
decoinpoeition  and  oxidation  of  some  of  the  metallic  sub9tance<i;  but  thtd 
of  tin,  when  the  operation  i.i  properly  conducted,  remains  unaltered. 
it  washed  a  second  time,  to  separate  the  remaining  impurities,  and  the 
which  is  impregnated  with  sulphate  of  copper,  is  retained,  and  decomposed 
means  of  old  iron.  The  reduction  of  the  ore  is  the  next  step  in  the  proceu ,-  sewi 
cwt.  of  roosted  ore,  with  one  Bfth  of  its  bulk  of  small  cool,  are  introduced  inl 
a  rererberatory  fUmace,  which  ia  about  seven  feet  long,  and  three  and  a  h* 
wide — no  lime,  or,  indeed,  flux  of  any  kind,  is  required.     A  brisk  beat 
,np  fur  about  six  hours,  the  tin  sinking  down  aa  it  iji  reduced,  and  covt 
black  scoria?.     The  furnace  is  now  tapped,  and  the  nielnl  flows  into  a 
pit;  when  the  whole  of  the  metal  has  run  out^  the  scortse  are  removed 
tlie  furnace,  and  a  fresh  chorqc  is  made.     I'hc  metal  m  the  pit  throws, 
llag,  rich  in  metal,  which  is  immediately  returned  into  the  furnace,  aiii 
.the  melted  tin  has  cooled  a  little,  it  is  token  out  with  ladlei^,  and  poui 
igranite  moulds ;  each  charge  affords  on  an  average  from  four  to  live  cwt 
meLalt  but  as  the  first  scorite  are  not  entirely  free  from  metal,  ihey  afo 
stamped  and  washed,  and  niLxed  with  a  new  parcel  of  roasted  ore.    The  pigs 
tin  are  next  put  into  a  small  reverberatory  furnace,  where,  without  any  addiiiol 
they  ore  subjected  to  a  very  gentlu  heat ;   the  purest  part  of  tljc  tin  niell 
and  is  drawn  off,  forming  what  ia  called  common  grained  tin;  the  other  pi 
tains  some  copper,  arsenic,  and  iron,  which  is  brought  to  a  state  of  fusion,' 
cast  into  pig>*.  forming  cunimon  tin. 

Oret  of  Lead. — The  methods  of  reducing  lead  ores  have  been  given  under 
article  Lead.     Sec  also  Separatiok. 

Oret  of  Bismuth, — Bismuth  is  accompanied  by  native  silver,  galena, 
other  metals,  and  eartliy  substances.  In  conducting  the  onalysii,  previt 
roa&tiiig  is  not  requisite.  The  low  degree  of  heat  at  which  bismuth  is  fustl 
renders  the  reduction  of  the  ores  of  this  metal  a  very  simple  process.  In 
large  way,  the  ores  were  formerly  reduced  merely  by  heating  them  alotijE  wi 
burning  fuel ;  sometimes  a  shallow  hole  was  made  in  the  ground,  ant 
loosely  with  pieces  of  wood  and  bushes,  and  after  the  fire  was  kindled, 
reduced  to  small  pieces,  was  thrown  in ;  sometimes  the  stump  nf  a  hi>lh 
tree  was  filled  with  wood  and  ore  alternately,  and  set  on  fir?,  the  bismut 
rated  from  its  matrix,  and  collected  in  a  mass  at  the  bottom ;  the  scorcitv 
has,  however,  put  an  end  to  these  rude  and  extravagant  meiliodSf  an^ 
of  bismuth  are  now  reduced  in  a  common  reverberatory  furnace,  the 
which  is  lined  with  charcoal,  whence  the  melted  metal  ik  removed  in  irgn  ladt 
and  east  into  masses  weigliing  twenty  or  thirty  pousdSj  in  which  state  it 
brought  to  market. 

Oret  of  Zinc. — The  ores  of  zinc  are  the  native  carbonate,  or  oomTnoo  call 
mine,  the  oxide  of  zinc  and  blende,  or  the  sulphuret  of  zinc.     In  tlie 
for  reducing  the  ore  of  zinc,  it  is  first  to  he  broacn  into  small  pi'*cr<.  and 
different  impurities  bcine  separated,  it  is  next  calcined  in  a  r< 
noce,  at  a  moderate  red  heat;  and  if  tlie  ore  be  calamine,  lit: 
driven  off,  and  if  blende,  it  is  deprived  of  its  sulphur.     After  ini-i  n  u  wl 
and  the  metallic  oxide  heing  seporaled  from  the  earthy  parts,  it  ia  dri»d, 
eareAilly  mixed  with  about  one  eighth  of  its  weight  of  clmrcoid,  by  gijndiii| 
ingredients  together  in  a  mill,  and  is  now  ready  for  the  smelting  proecas. 
is  perfurtned  in  a  circular  furnace,  iu  which  are  fixed  six  large  earthen 
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%boai  fgat  feel  high,  and  nearly  in  ll»e  «k«pe  of  oil  Jan.  An  iron  tube  it  in- 
Mft«il  into  the  botlom  of  each  pnt,  and  passing  tIirou?li  the  arched  floor  of  the 
fcnuee.  tcrminftlea  in  a  v«»«rl  of  water  placed  beneath,  while  ibe  other  end  of 
UwtuKv  ri.*'^  within  the  crucible  lo  a  few  inches  of  the  lop.  The  crucibles  are 
*Iw»  1»  '■  mixture  of  the  ore  and  charcoal,  to  the  level  of  the  lube; 

tWwTT"  IS  carefully  Inled  on,  and  an  intense  heal  is  to  be  kept  for 

■mnU  koan»  The  zinc,  ax  the  process  of  reduction  goes  on,  risei,  in  the  form 
flf  Tapwif,  to  the  top  uf  the  pot,  but  as  it  cannot  escape,  it  descends  through 
iWirwa  tube,  posse*  into  the  water,  and  ie  condensed  in  small  drope.  Tho 
^ohttln  are  afterwyrds  fused,  and  cost  into  the  form  of  ingots,  when  it  is  fit  for 
ia*  narkeC  ;  but  as  conunon  zinc  contains  a  little  of  other  metals,  as  copper, 
iMd,  otMBK,  iron,  and  roongancse,  which  impair  it«  quality,  these  impurities  are 
ptrtiatlj  separated  by  melting  the  sine  in  a  crucible,  and  stirring  into  it,  with  a 
ilkk  cr  earthen  rod,  a  mixture  of  sulphur  and  fat;  by  the  latter,  tho  zinc  is 
prtoerrvd  from  oxidation,  and  tlic  sulphur  cimbines  with  the  other  metals, 
ttcrpt  the  zinc,  and,  converting  tliein  into  >iulphurets,  they  rise  to  the  top  in  the 
Svm  of  acoriai,  which  may  be  rcmorcd.  Tliis  process  ia  to  be  repeated  aa  long 
as  aoy  tcunuB  appear.     See  Zinc 

Orsa  <^  Anixmxmy. — The  sulphuretted  ore  of  antimony  ia  the  only  one  which 
ii  found  in  sufficient  quantity  to  be  cmplnyei)  in  the  proccu  of  reduction  in  the 
fcwipv  war,  and  the  proccsi  it  undergoes  is  extremely  simple.  The  ore.  being  sepa- 
r^:  ^e  greater  part  of  the  stony  matters  which  adhere  to  it,  is  placed  on 

<'  )  reverberatory  furnace,  and  covered  with  charcoal  powderi  and 

Wang  Droiifnt  to  a  low  red  heat,  the  sutphuret  enters  into  fusion,  and  the  earthy 
^«te,  floatuigon  the  aurface,  are  removed  with  a  rake.  The  melted  part  is  cast 
tato  tba  furm  uf  large  cakes,  and  is  the  crude  antimony  of  the  shops.  The 
fliMal  ia  obtained  iaa  state  of  purity  from  the  crude  antimony  or  sulphuret,  by 
^ArMit  prooeuea.  After  its  reduction  to  a  pure  state,  it  has  been  long  known 
bv  tibc  uipellatiun  of  re^ultii  of  antimony.  In  tlie  reformed  chemical  nnmen- 
^mxm%t  UMecd,  it  is  now  called  dimply  antimony,  but  the  term  rcgulus  still  con- 
timm  lo  bv  uwd  by  the  merchant  or  ll»e  artisan,  (Sec  Antimony.)  The  orea 
«f  f^-^it  Vr(*£r/,  Artfuic,   'J'iianium,  and  Mtutgantiet  ^^  noticed  under  their 

A  larg«  and  very  harmnnioua  Tnuaical  instrument,  of  conaiderabla 

asii-^u  -vfre  Aral  introduced  into  this  country  about  the  fourteenth 

enMr-  .istrumenlit  of  a  similar  nature,  but  of  a  loss  refined  construe- 

tiaa,  »'rp    ii  11^-    [■  ;i  gome  of  the  cities  of  the  sotUhem  and  western 

pana  of  F.urppe.  civil  war^  they  wero  removed  Irom  the  churches 

m  CofUnd,  and  »u  ^<_.><r....iy  reprobated  that  there  could  scarcely  be  found 
rilW  oixaAltta  or  organ-builders ;  but  after  tho  Kc»toratinn,  owing  In  the  deh- 
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it  iiKuii-ions,  liberal  encouragement  was  uli'ered  fur  the 

.  imd  the  re-estabUithiuL'nt,  at  home,  of  our  n.itive 

'  nous  of  those  who,  in  consequence,  came  over  to 

in:i»stf,  were  Brmard  Schmidt  (afterwards  diitingui&hed  by 

r  SmiOi)  and   Ilcnatus   ilartis;  and,  it  appears,  these  two 

>  t»4'ar)y  malch^  ia  ability,  thai  several  public  trials  were 

whose  inurunient  was  entitled  to  superinr  estimation,  which 

■       .'  r  Smith.     In  the  Utiivtraai  Magazine  for  1778,  a 

cuiUrovcray  from  the  ncn  of  an  nnonymous  cor- 

■    '  rhe  reign  of  Chnrifs  1 1. ;  oud  of  the  org.ins 

by  lliirns,  several  fine  ones  ar**  «aid  lo  ho 

....u  of  St.  iJiide,  Su  Lowrcnce,  and  M,  Mttry 

i)V    Father   Smith,    miy  be  eninnerntiid    that    fur 

ti,  the  Temii)«  Church  (where   the   contest  look 

:,  Hiid  Trinity  Co:li-ge,  Cambridge;  all  of  which  have 

r  their  tone  and  the  vnriely  of  tli^ir  powers,  embracing 

the  flute,  and  nmny  othcr-4.     U  i<,  indeed, 

.  that  iheio  old  instruments  fur  surpua  in 


sa^  vf  murtr  u^^cxu  cui;4trucLion    notwiUi^tnudioh'  tne  great  niiprov< 
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ments  in  the  mKlmniflm  of  organs  by  Byfield,  Snetzler,  Of«en«  Cny.  F)am 

and  others.  J 

The  mmlem  orcAn  is  a  very  complicated  and  ingenious  piece  of  mechuiifl 
Although  it  is  «poken  of  oa  one  injtrumcnt,  y«-t,  strictly  speakinfr,  it  ii  •  v^JM 
linn  nf  instruments,  nil  brought  under  the  fingers  of  one  pcrtortner ;  and] 
contrived,  that  he  has  it  in  hiB  power  to  play  on  any  one  linglv,  or  to  combi 
sciveralf  or  all,  according  to  his  ta«te,  in  order  to  produce  vanety  of  rffcct  :1 
consists,  even  in  its  simplest  form,  of  a  number  of  nets  uf  pipes,  each  produca 
the  twelve  notes  of  the  chromatic  scale,  and  comprising  several  octaTeii  Oieeofl 
ing  to  the  uminl  key-board.  The  magnitude  and  grandeur  of  these  instnunci 
cliieHy  depend  on  the  number  and  variety  of  the  stops  and  lizes  of  tbc  piHH 
that  the  diflerence  of  etffct  which  it  is  in  the  power  of  un  able  pr^nTiisC  tO|^^| 
is  almost  endless.  To  give  a  ptirticuliir  detail  of  the  cnnstructiuti  of  orgiin^^^| 
fcarcely  accord  with  our  prt'scrihed  limits,  and  would*  in  a  great  measial^^| 
repetition  of  many  of  the  ptirtis  described  under  tlic  head  of  AroLLOMicovPV 
shall,  therefore,  close  the  subject  in  tliis  place,  by  referring  the  reader  to  m 
account  of  the  latter  instrument,  and  (u  the  article  Orgak.  in  the  Oxford  £ma 
elt^HKdia,  vhjch  contains  mtich  interesting  infonnatioo  on  this  subject,  wd 
several  enrravingSf  expUnatury  of  the  mechanism  of  the  several  kindi  of  oygMj 

ORPIMKNT.  A  mineral  substance,  consisting  of  arsenic  combiaaflH 
about  forty-three  parts  of  sulphur,  and  is  about  tbiice  as  heasv  as  water.^^| 
found,  both  in  a  massive  and  crystallized  state,  in  Turkey,  ilungar^*,  an^Mfl 
other  countries.  Tlie  orpiment  of  commerce  is  an  artifjcinl  prf*diK'tiou,  cbidl 
imported  from  different  parts  of  the  Levant.  A  beautiful,  but  fugitive  pigm«q 
called  kingi  ifellotc,  is  prepared  from  this  mineral.  (See  l^AiNTisio.)  | 

OURKRY.     An  astronomical  iuslrumeni,  for  exhibiting  the  mnti-"--  "f  *\t 
heavenly  bodies,  was  first  constructed  by  Graham ;  Imt  its  n.ime  ta  •■ 
cmcmadc  bv  Howleyforthe  liarl  of  Orrery.     It  is  now  generally  cal.  .   ? 

TAfiiuH,  (wliich  see.)  i 

ORRIS-ROOT.  The  root  of  a  white-flowered  kind  of  iris,  called  Florrmm 
Iris^  which  is  a  native  of  Italy,  and  is  distinguished  by  having  two  flowers  <a 
each  stalk ;  the  petals  bearded,  and  the  leaves  sword-shuped.  In  a  dried  siaW 
this  root  is  well  known  on  account  of  its  grateful  odour,  which  Homc«h| 
^apDFoaches  that  of  the  violet.  It  is  consenuentiy  much  used  in  the  manufactu| 
'  of  nair-powder,  and  other  articles,  for  which  an  agreeable  scent  is  requira^H 
is  sometimes  employed  in  medicine  as  a  pectoral  or  expectorant,  and  sofn^^f 
iti  dropsies.  In  a  recent  state,  the  root  is  extremely  acrid ;  and,  wlien  dinH 
excites  in  the  mouth  a  pungent  taste,  which  continues  for  several  hours ;  hi 
this  acrimony  is  almost  wnolly  dissipated  by  dryiug.  Orris-root  is  diiefl 
imported  into  this  country  from  Leghoni.  1 

OSCILLATION,  Centre  of.  That  point,  in  a  body  vibrating  by  its  gr»Hl| 
in  which,  if  anybody  be  placed,  nr  if  the  whole  mass  be  collected,  it  wiUpcrfon 
its  ribrations  in  the  same  time,  and  with  tl;e  same  angular  vclocit}',  as  the  irlia| 
body,  about  the  same  point  or  axis  of  su-npension.  The  centrv  of  oacUJ^H 
may  be  thus  found :  suspend  the  body  by  the  given  point,  m^  thiit  ^^H 
vibrate  freely  in  small  arcs,  and  count  tlicnumbcr  of  vibratif  ^^^1 

minute  ;    then  will  the  distance  in  inches,  of  the  centre  of  ok<  .  ;  ^H 

to  the  number  HO,8jO,  divided  by  the  square  of  the  number  oi  v\DniSH 
Thus,  suppose  any  irregular  body  were  set  in  vibration,  and  made  30  vibratiod 

in  a  minute,  then  — =»f—  ="  1^6}  inches.     The  number  H0,S50  is  obtabw 

by  mulliplving  tiOj^  inches,  the  length  of  a  seconds  pendulum,  by  the  iquAre  i 
60,  the  number  of  vibralioiu  it  makes  in  n  minute.  1 

OSMIUM.  A  metal  lately  discovered  by  Mr.  Tcunnsl  among  platina,  all 
thus  called  by  him,  from  the  pungent  and  peculiar  suicll  of  its  oxide.  The  pid 
metal,  previously  heated,  did  not  appear  to  be  acted  upon  by  acids.  IIcMrd  I 
a  bilver  cii)t,  with  caustic  alkali,  it  combinetl  with  it,  and  gave  a  yellow  sQlatii 
aiinilar  to  that  (rotn  which  it  was  procured.  From  this  5oluuon*'aclds  s^ficni 
the  oxide  of  osmium.  J 

OVEN  is  ■  general  tenn  applied  to  variously  formed  apporottu  nDpioied  i 


OVKNS, 


22  \ 


Irtidtt: 

ftii  tec  ' 

hM  of  hi. -I 
•mhrr  tmn 


vikr  l4> 

Mm.  *,! 


■r  4mp^  dUTertnt  Mibatunces,  tnoiiy  of  which  hove  been  dcicrilwd  in 

•  0/  th»  work  ;  we  iihall  ihtvtfotc  confine  oiinw-lvw.  in  tliis  plnce,  to 

I  of  ttint  partinitaT  cIm*  of  ovens  which  are  uttetl  for  the  hnkitig  of 

'  '    '  '  r's  oven,  "  upon  the  old  principle"  (as  it  i«  now  dii* 

lilted  rhainbor  of  brickwork,  of  an  oval  ithnpe,  and 

*"M '  imc  in  front ;  and  tliere  U  mostly  addpd  in  ihe  upneP 

^■eJofc-  ;  li  un  irnn  grutiup,  for  the  **  tins'*  to  stand  on,  called 

^f  I*''  il.i-n..  ovciis,  fu^^ota  are  usnally  eniidoycd;  these  are 

iidi  which  an*  aitcrwurds  rcniovLU,  and  the  bottom 

oil'       '      ^  ,  a  ^rt-ftl  doji\  of  tbf  l\eal  oscapca;  and  a»  a  sltQ 

Ivngxh  of  time  ia  required  tn  charge.'  the  oven  witli  the  bread,  the  oven 

aeeeaaaritT  be  ni/id<>  nmch  Iiotler  at  iinit  thiin  b  n'^tdred  for  the  baking 

I'.ently,  a  great  wa»tc  of  fuel  Is  the  consequence.     IT 

ii  f  xrcH  at  firtt,  the  oven  gets  chilled  before  all  tha 

,  the  latter  to  sink  and  become  **  heavy."   To  remedy 

-  of  more  recent  couRtriiction  are  built  upon  a  aolid 

I  donr  of  iron  in  front;  and  on  one  side  of  ibis  is 

ncr  into  a  small  furnace,  provided  vitb  a  grating,  on 

.-  ..ud,  and  an  aih-hole  underneath.    Hie  fire-chamber  ii 

•Mrak':  ven  by  mtranB  of  n  partition,  but  ia  ni>en  al  the  end :  over 

m  k  1  -d  o  cni)|H*r  with  a  cnuk  to  it,  fur  heating  and  itipplying 

■  one  aide  of  the  copper  it  situated  the  proving 

».work.     In  beating  iht-  oven,  the  draught  from 

Ir^  tltiuitrs  and  heated  ganes  to  sweep  and  reverberate  around 

■  'd  dnme ;  and  tbo  soot  that  may  be  at  first  deposited  upon 

u  aubsetjuently  burnt  off*,  as  the  fire  bums  clear,  or  it  brusned 

■•?.  brrod  u  put  in  by  a  swab,   snch  a«  it  used  for  cleansing  the 

itiitu  at  ses.     Ttie  furthest  extremity  of  the  fire-chamber  is  usually 

witu  a  sliding  door,  by  the  opening  or  cloMng  of  which  the  heat  may 

IHvialird  :  Bend  thus,  «»  Hotl  us  from  the  proximity  of  the  tire  and  cliamber, 

!  Mai  of  the  oven  may  be  kept  up  during  the  time  the  bread  is  being 

A»  otrti,  tovrntcrd  by  Count  Romford,  and  termed  the  perpetual  oven,  has 
kiV  much  cxtx>!Ird  ;  and  thmigb  we  have  never  seen  it  in  use,  it  deserves,  from 
*  tApv  uity,  and  convenience,  to  be  better  known.  For  the  baking 

sfBiall  I  try,  and  the  like,  its  utility  is  manifest.     The  following  ia 

tte  dBCf^*(^k  givt-n  of  it  by  the  County  with  the  manner  of  using  it: — "  In  the 
canrrof  «  HT»-t»1nr.  or  rather  a  cylindrical  tnafis  of  britkwoik,  about  eight  feel 
4  inair'-  <  ccupies  the  middle  of  a  large  room  on  the  ground  floor,  1 

•■*»:  I  circular  closed  fireplace  for  burning  either  wood,  coals, 

Md,  cr  wa; ;  •ut  tliamcter  of  the  fireplace  is  about  11  inches,  the  grate  being 
fiusducut  ]0  inches  above  the  floor,  and  tlie  top  of  the  fireplace  contracted 
to  alvdl  4  inches  ;  immediately  above  Oiis  narrow  throat,  six  ^eparnti.'  canals 
i/uA  fbttiitlM^  witli  a  dumper,  by  means  of  which  its  opening  can  be  eimtrncted 
a«v  orkta,  or  entirely  closed,)  gooff  horiiontally,  by  which  the  flnme  is  rnnducted 
^te^U  srpnnie  sets  offlues,  under  six  large  plates  of  cast-iron,  which  formed  the 
of  »vt  o^^■'ts  OH  thc  Bomc  Icvcl,  And  joining  each  other  by  their  side*, 
T  f1  in  the  cylindricnl  mass  of  brickwork.     Each  of  these 

III  nfi'n^  in  the  form  of  on  equilateral  triangle,  they  unite  in 

t>«  *il  '  rnl  mass  of  brickwork;  consequently,  the  two  sides 

wihe  t  the  bottom  of  it,  forming  an  angle  of  sixty  degrees. 

l»r,  »^  .'ler  thc  bottoms  of  these  ovens,  rises  up  in  two 

caaetf  miW  of  each  oven,  and  situated  on  tlie  right  and 

ila  mmith  .  .  i  .;    -    ,-rf^\Y^  j^  simiinr  flues  on  the  upper  flat 

nf  cftAtber  .  T-iron,  which  forma  the  top  of  the 

m  ofl'"'^' '-  -  I..  ...cd  with  a  damper  into  a  hoMow  place, 

I  mass  of  brickwork,  from  which  it  passes 
':•■  7  inches  in  diameter,  suspended  near  tbo 
i;:infiy,  situated  on  one  side  of  the  room.     Tbeae 
\i3  to  each  other  in  ibta  mass  if  brickwork,  ar« 
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united  hy  their  tides  by  walls  made  of  tiles,  about  an  inch  and  a  half  thick,  aad 
tea  inchea  square,  placed  edgeways,  hnnng  iu  aejuu-atc  canals  fumiahed  with  a 
register  communicating  with  the  fire-place.  Any  one,  or  more  of  titem,  oaf 
he  heated  at  the  same  time  without  heating  ifio  others;  or  the  heat  may  ba 
turned  off  from  one  of  them  to  another,  in  continual  succession  ;  and,  bj 
managing  matters  properly,  the  process  of  baking  may  be  unintcrnipled.  As 
soon  as  the  meat-pies,  or  puddings,  arc  drawn  out  of  one  oven,  the  fire  maybi 
immediately  turned  under  it  to  heat  it  again,  white  that  from  under  which  tlia 
fire  ii  taken  is  filled  with  other  dishes,  and  closed  up."  We  have  heard  of  scvenl 
ovens  having  been  erected,  of  which  this  plan  of  Count  Humford  forms  tfas 
groundwork. 

SHckis  economical  Oven, — In  tho  year  1830  a  patent  was  taken  out  by  ^. 
Robert  Hicks  for  "  an  economical  apparatus  or  machine  to  be  applied  in  ibt  | 
process  of  baking  for  the  purpose  of  saving  materials ;"  and  for  carryiof  tUl  , 
uivention  into  enect  on  the  great  scale,  the  Metropolitan  Bread  Company  (nov  { 
extinct)  was   established.     The  saving  of  materials  meniioned  in  tlie  tidejut  . 

auoted,  had  reference  to  the  saving  of  the  vinous  spirit  which  is  generated  by 
le  fermentation  of  the  dough,  and  is  given  00*  chiefly  in  the  process  of  baking. 
This   spirit,    when   duly  rectified,    is   pure    alcohol,    and   the    quantity  thai 
obtained  from  bread  has  been  variously  slated;  but  wc  believe  it  amuuoti  to 
nearly  a  gallon  per  sack  of  fiour  when  the  ovun  is  perfect,  and  the  joinu  vcA 
luted.    To  make  a  chamber  or  retort  so  impervious  as  to  carry  on  the  proem 
of  distillation  as  well  as  that  of  baking,  would,  of  course,  be  impracticable  wilk 
such  porous  and  friable  materials  an  brick  and  stone;  Mr.  Hicks,  therefore, 
adopted  one  of  iron,  laving  inside  upon  tlie  hottiim  a  floor  of  bricks,  tlisl  too 
scorching  a  heat  might  not  be  communicated  from  the  metal  to  the  bread:  • 
fire  is  made  under  the  oven,  at  a  proper  distance,  and  brick  flues  coinmunicstbf 
with  tlie  lire  chamber,  are  carried  around  the  outside  of  the  uieii,  so  ai  (9 
envelope  ever}'  part.     The  door  of  I  he  oven  is  made  to  fit  it  accurately  by 
grinding,  and  is  brought  into  close  contact  by  a  transverse  bar  and  screw,  in  lu 
manner  of  closuig  tlic  mouths  of  rctorta.     fu  the  centre  of  the  top  of  the  ov«b, 
a  large  tube,  ur  neck,  is  fixed  verlicully,  extending  from  the  brickwcfrk  whicb* 
covers  the  iron  chamber;  in  this  tube  the  vapours  from  the  bread  are  collected*' 
and  arc  thence  conducted  by  a  lateral  pipe  into  a  common  distiller's  wonn» 
which,  being  surrounded  by  cold  water,  the  vapours  become  condensed,  and  Ui> 
resulting  liquid,  composed  chiefly  of  water  and  alcohol,  in  the  state  of  **Ioi^ 
wines,"  is  drawn  oli' into  suitable  receptacles  for  subsequent  rectification.    In 
order  to  regulate  the  temperature  of  the  oven,  an  iron  tube,  about  the  tire  of  • 
musket  barrel,  and  about  a  foot  long,  and  closed  at  the  lower  end,  ta  suipendtfl 
vertically  in  the  middle  of  tho  neck  by  passing  it  througli  a  conical  hole  in  CM 
latter,  to  which  it  is  closely  fitted:  in  tliin  tube  oil  is  deposited,  and  into  th|^fl 
is  suspended  the  bulb  of  a  thermotncter,  whose  graduated  scale  above  ex^^H 
the  temperature  of  the  oil,  and,  consequently,  very  nearly  that  of  tlte  ovof^^l 
equalize  the  application  of  heat  lo  the  oven,  Mr.  Hicks  adopted  the  revo^H 
fireplace  of  Steel  and  firuntou.   For  this  purpose  the  oven  is  m^de  circulac^H 
at  about  a  foot  from  the  bottom  of  it  is  u  large  circular  plate  of  th*  ^^| 
diameter  as  the  oven  (six  feet),  which  turn^  in  a  Iiorizontd  mane  on  a  vi^^| 
axis,  funning  a  complete  partition  between  tlie  fire-pla.:e  and  the  ash-pit,  C^^| 
where  the  lire-gratc  is  situated,  which  is  made  of  a  sectorial  form,  and,  C^H 
nuentty,  readily  admiu  of  being  shifted  into  or  out  of  iu  place ;  and,  l^^^H 
that  the  air  which  is  admitted  into  \\\p  a^h-pit  to  prouiuu  tiie  combustion  |^^| 
fuel  may  not  be  diverti  d  from  its  proper  course,  the  rim  of  the  circular  pWl^' 
provided  with  a  detteendint;^  rim,  which  dips  into  an  annuKir  channel  fith  d  v 
M  titer,  forming  what  is  called  an  hydraulic  joint.   Mr.  Hicks  states  in  his  s^ 
fieation,  that  when  the  tkermumcter  befurv-menliuned  indicated  a  teinpcral 
of  '.^80"  Fahr.,  the  oven  is  at  a  proper  heat  for  baking,  and  that,  dum  .- 
proce»,  a  heal  from  280°  to  3I0»  should  be  mnintained  ;  and  we  kn 
ihis  temperature  bread  may  be  perfectly  baked.     Notwithstaudin. 
ctimst&nce,    wc    have    proved,    experimentally,    thut    the   beat  6l    ordiut 
baker's  ovens  is  usually  not  less  thoa  tfOU°  Fohr.  ut  the  time  tfav  filnt  b 
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fhe  mpidly  ccx>ling  iufluences  it  is  afterwRrds  subjected  to,  probably 

a  high  temperalure  necessary  at  the  commcncemeut  of  baking  by 

proctM;   thifi  apparcnUy  emails  anch  a  wasteful  expenditure   of 

well  desen'lng  of  invesiigation  which  of  the  two  modes  of  baking, 

at  heat  at  the  comtnencetnent  only,  or  tliat  of  a  moderate  heat 

ghoiit  the  process,  is  the  best.     It  has  been  held,  that  the  Utter 

ant^ge  of  rendering  the  bread  sweeter,  by  the  vapour  carrying  off 

are  Imlh  unsavoury  and  prejtidicial ;  while  llic  former,  from  the 

retatntd  in  the  oven,  infects  the  bread.     But  this  opiuion  ran 

i  tilight  basis  to  rest  upon  ;  a  little  reflection  will  show  us  that  in 

IP,  as  in  others  of  the  same  class,  the  vapour  must  pou  off  somehow, 

k  would  become  dense,  and  acquire  so  much  expaninve  force,  at  a 

p  of  300**,  aa  to  burst  open  the  oven.     The  elasticity  of  the  vapour 

Khat  of  a  common  still,  con,  therefore,  but  little  exceed  the  pressure 

■pbere;  but  this  weak  steam  is  highly  heated  by  radiation  from  the 

nd  bottom  of  the  oren,  and  thus  the  baking  is  effected.  Now,  if  we 

I  mean  beat  of  n  common  baker's  oven  to  be  450°  (and  we  know  it 

it  is  quite  obvious  that  dense  steam  at  a  such  temperature  could  not 

tnicture  of  the  kind  ;  nor,  indeed,  at  a  heat  much  above  212o.    And 

IDUch  below  a  bskin.^^  tpmperature,  by  far  the  greater  part  of  tha 

water  must  escape,  in  the  form  of  steam,  through  some  chinks  or  fis- 

le  brickwork  or  door ;    for  if  it  did  not,  the  density  of  the  steam 

Uibljr,  sooo  blow  open  the  oven.     I'he  baking  is,  in  this  case,  as  in 

Cw^ad  by  means  of  weak  steam,  surcharged  with  heat,  by  radia- 

the  top  of  the  oven,  which  must  necessarily  receive  a  higher  tempe- 

luae  it  nas,  from  its  arched  form,  to  operate  at  a  greater  distance  from 

and  has  to  suifer  a  continual 

without    any    fresh    supply  ; 

tlie    question,    wliether   tbe 

brie,  radiating  from  the  arched 

i  common  brick  oven,  is  greater 

than,  that  whicb  escapes  unused 

bus  heating  at  a  lower  tempera- 

I  are,  however,  other  cimsidera- 

l  should  enter  into  the  inquirj*, 

feve  not  space  to  pursue  farther, 

roceed  to  tlie  next  stibii^ct  that 

leir  to  our  attention.     This  is  a 

nren,  which,  we  are  informed, 

mught  auccessfultv  into  use  in 

tilies.  The  smnexea  figure  gives 

[  view,  the  front  of  tbe  oven 

B»ed  to  be  removed  to  show  the 

Itttruction.     a  is  the  oven  ;  6  b 

rbich  posses  over  the  exterior 

tbe  sides,  the  back,  and  bottom 

i;  c  is  the  furnace ;  d  tbe  ash-pit ; 

■work  enclosing  the  oven.     It  is 

)d  that  anything  should  be  placed 

Itom  of  the  oven.     Tbe  shelves 

hned  of  iron  platts,  but  consist 

wo  oblong   trivets   of   wrought 

M  side  by  side,  a  little  distance 

each  other.     The  oven  is  sup- 

the   back    by   horizontal    bars 

brickwork    at   each    comer. 

Jlhe  oven  has  three  Beporate 

one  larger  one  for  the 

iwo  smaller  underneath  for  tbe 

the  aah  pit. 
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Notwiih^itanding  tlie  commendation  ihu  oven  Itu  received*  it  Ky^^iir*  to 
to  posseu  the  common  defect  of  the  ordinary  ovcni  attichrd  i' 
tliat  uf  ooiiiinunicaiijig  a  scorcliini^  heat  in  one  part  ut'  il 
article^  w^ite  tlic  opposite  tide  of  it  is  comparn lively  cold. 
may,  by  turning  ihe  brend  frequently,  and  carefnlly  regulatir 
bake  tulcrahly;  but  tvitliout  some  very  active  cirtjulatiiig  inlcnnv ...... 

ntlcntiun  will  not  bufiice  to  bake  in  a  proper  manner.  How  fur  lh( 
are  obviated  in  a  recent  invcution,  di-nominaU>d  liebert's  Piilent  DomeAti^j 
the  reader  will  determine.  The  object  of  the  inventor  haA  been  lo  pf 
very  cheap  and  durable  apparatus,  capable  alike  of  baking  bread  propiri 
cooking  other  kinds  of  food  ;  they  are  made  of  varioua  lizeB,  to  adapt  thnn^ 
the  want!  of  difierent  individuals,  and  are  rendered  as  portable  aa  poi-iiWr,  l 
suit  the  requirements  of  the  army  and  navy.  We  ihutl  here  add,  bv  way 
example,  a  description  of  the  smallest  sixe,  wliich  we  saw  In  the  vartiiuuN 
the  agents,  Messrs.  Donaldxon  and  Glasgow,  of  Birmingham. 

Fuf.  1  pxliibits  an  external  view  of  the  whole  apparatus ;  the  outatde 
I  being  simply  a  well-made  cast-iron  boiler,  or  pot,  which,  when  uteil 
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fiH^ 


rig.^ 


(tbat  is,  without  the  internal  apparahis  described  underneath,)  is  applicftbUJ 
all  the  various  uses  of  other  boders, — but  it  possesses  this  further  advautogaJ 
having  a  strong  double  cased  iron  ltd  c,  ground  to  fit  at*  clo-t'-ly  a*  tn 
the  radiation  of  heat,  and  the  escape  of  tliy  rarefifd  steam.  '■■■'■ 
mits  dense  elastic  vapour  to  pass  off.     The  vessel  is  to  be  nn  '"Tl 

front  of  a  fire,  and  in  the  case  of  the  larger  sizes,  ihey  may  oc  coiiv* 
set  in  brickwork,  afYer  the  manner  of  common  boilen. 

For  the  purpose  of  baking  bread  or  pastry,  the  ronpti""  '■*"  v-'—t    •tfoi 
of  potatoes  ana  other  vegetables,  &c.,  there  is  placed  i  iieai 

in  rtjT'  1  A  perforated  vessel,  shown  in  Fig.  2.     This  vv^ —  ^| 

cast-iron,  and  drilled  with  holes  ot  the  side  and  boUuro  ;  an<i 
projecting  studs,  it  is  held  steadily  in  the  middle  of  (he  outt 
leave  a  free  space  of  about  a  quarter  of  an  inch  between  both;  around 
space  there  is  cpnslant  circulalion  of  extremely  hot  vapour,  whioh  op«l 
upon  evt:ry  piut  of  the  bread  or  other  material  placed  llu:r«tn.  To  rc< 
tne  Utter,  tncn  i«  *  movable  bottom,  sbowii  separately  in  th«  adjoi 
i^  9|  which  i»  '  lit  pleasure;  but  it  serves  to  correct  tli#  t^ui" 

of  too  mnch  h*  :  .rt,  when  the  oven  is  suspended  over  •  strong 
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it  bcilitaiM  khe  dxtchorge  of  the  contents  of  the  oven, 
tad  is  easily  kept  perfectly  cle«a. 

Iiuide  of  Ftif.  2  there  is  also  placed  occasionally  a 
ocnectrd  »enes  of  Ahelvei,  or  panu  dd,  which  may 
eiiher  ccruJisl  of  two,  as  represented  in  the  annexed 
r^f.  4,  or  of  a  greater  number  in  rhe  larger  Bi2e8. 
TbcM  arc  f(jr  the  purpose  of  biiking^  ftmall  bread,  rolls, 
biicuits,  tartt,  Arc. — the  roasting  of  potatoes,  for  frying 
oritewinj^  meat,  &c. — which  may  easily  be  withdrawn 
ftam  the  oven  by  meanii  uf  the  bail  handle  e,  wliich  is 
jointed  so  as  to  fall  down  on  either  side. 

A  fifih  appendage,  for  roasting  meat.  Is  also  snpph'ed. 
h  eua«i«ts,  as  represented  in  Fip,  H,  of  a  circular  drip- 
fn^  pvi/,  having  an  upright  spit  g  in  the  centre,  and 
ijoiiited  bail  handle  for  putting  it  in  or  taking  it  out  of 
w  oren.  Tlie  pan  serves  equally  well  fur  broiling, 
frymg,  and  other  processes,  which  every  cook  will  cont- 
|nlirad  without  explanation. 

Tht  patentee  stales,  that,  by  the  application  of  the 

•»»ml  pans  of  this  apparatus,  cither  in  their  single 

itiie,  or  combined  in  the  various  ways  explained,  bread 

ud  «tl  ptllcr  kinds    of  food  may  be  baked,  roaitcd, 

\Jfd,  ttrwed,  or  fritd,   with  the  utmost  facility  and 

the  instructions  for  which  are  sent  out  with 

1  ?  ovens, 

*j\Ai-lC    ACID.     Tliia   acid,    which  abouniU   in 

•no!  4i>rre1,  and  which,  combined  witli  a  small  por- 

'  ~    f  :  o*ash,    an    it   existf  in   that  plant,  has  been 

the  nnme  of  mU  o/Ienon,  to  be  used  as  a  substitute  for  the  use  of 
,  uariiculaiiy  for  discharging  ink-spots  and  iron-moulds,  was  long  sup- 
f«Mi  to  be  analogous  to  that  of  i.irtar.  The  oxalic  acid  is  a  (food  test  for 
wtmi.'ig  lirae,  which  It  separate*  from  all  the  other  acids,  unless  they  are 
f»«»(ni  ill  excess.  It  has,  likewise,  a  greater  affiiiitv  for  lime  than  for  any  of 
tfc»  otSer  basei,  and  forms  with  it  a  pulverulent  insoluble  salt,  not  decomposable 
nrept  by  fire,  and  turning  syrup  of  violets  green.  Some  fatal  accidents  have 
•ocirred  from  personi  mi«uking  tliis  salt  for  Epsom  salts;  two  or  three  drachms 
rf  til'  oxalic  ftcid  acting  as  a  violent  poison- 

OXIDATiOX.  The  process  of  converting  metals  or  other  substances  into 
O'd**.  by  uniting  them  with  a  certain  proportion  of  oxygen. 

OXIDi:^.  Substances  combined  with  oxygen  without  being  In  the  state  of 
tt  ad4.  There  are  several  oxides  of  the  same  substances,  differing  in  the  pro- 
yvtMa  of  oxygen  they  contain.  When  a  substance  combines  with  only  one 
fnporiion  of  I'xygen,  it  is  termed  the  protoxide :  with  two  proportions  of 
*7>r  '.  the  deutoxidc  or  binoxide;  with  three,  the  tritoxide  or  ter- 

*>i(i  1  luur,  the  peroxide. 

OXVCiEN,  which,  iincombined,  is  known  only  as  a  gaseous  substance,  wsa 

•wavefttl  by  Dr.  Priestley,  in  1774.     It  has  been  called  dephlogisticated  air, 

nerval  air,   and  vital  air.     The  term  oxygen  was  given  on  the  supposition 

***  it  was  the  sole  cause  of  acidity.     Tliis  substance  is  highly  important  in  th» 

ijr  of  nalore,  as  il  forms  about  a  hfth  part  of  our  atmosphere,  and  is 

contaiBed  in  water,  acidfi,  salts,  and  oxides. 

Okyfm  pM  may  be  obtained  from  a  variety  of  sources.    The  peroxide  of 

~  of  lead  and  mercury,  also  nitre  and  chlorate  of  potash,  yield  larga 

when  exposed  to  a  red  heat.     The  substances  mo»t  commonly  enir 

te  procnre  it,  are  nitre,  peroxide  of  manganese,  and  chlorate  of  potash. 

of  potash  he  exposed  to  a  red  heat  in  a  coated  glass  or  earthen  retort, 

a  (ran  barrel,  a  quantity  of  oxygen  ga:^   (about  1200  cubic  inches  from  a 

'  tS"  nitre,)  will  be  given  off,  but  this  is  liable,  particularly  towards  the  end 

prixaia,  to  be  contaminated  with  nitrogen.     From  the  peroxide  of  maa- 

iW  jaa  mMj  be  obtained  citlier  by  heating  the  substance  red  hot  fat  a 
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gun  barrel,  or  by  putting  it  in  the  state  of  a  fine  powder  into  &  flaik,  vith  abnt 
an  equal  weight  of  concentrated  Bulphuric  acid,  and  lieating  the  mixture  hr 
meant  of  a  lamp.  In  the  dry  way,  one  ounce  of  peroxide  of  manganese  i\Kn\d 
yield  about  128  cubic  inchei  of  oxygen.  The  gas  procured  in  this  way  U  n&- 
dently  good  for  ordinary  purposes,  but  when  required  of  great  purity,  itisbfttff 
obtained  from  chlorate  of  potash.  For  this  purpose  the  salt  is  to  be  put  iaLs 
a  green  gloss  retort,  and  heated  to  redness.  It  6rst  liquefies,  and  then  on  . 
incrca£e  of  heat,  is  wholly  resolved  into  pure  oxygen  gas,  which  escapes  «itl> 
effervescence,  and  into  a  white  compound  called  chloride  of  potassium,  which  ii  J 
left  in  the  retort. 

Oxygen  gas  is  a  little  heavier  than  atnnoflpheric  air.  Ita  ipecific  grarit/B 
1.111;  one  hundred  cubic  inches  weighing  34.454  grains.  It  is  sparioglf  I 
absorbed  by  water,  100  cubic  inches  dissolving  only  3  or  4  of  the  gas ;  but  uaotf  | 
great  pressure  it  may  be  made  to  take  up  half  ita  bulk.  It  hoa  neither  acid  | 
sor  olkoliuc  properties,  for  it  does  not  change  the  colour  of  vegetable  bluei,D«r  I 
does  it  evince  any  tendency  to  unite  with  acids  or  alkalies.  It  has  neither  Hodl  I 
nor  tasle.  It  refracts  light  feebly^  and  is  a  non-conductor  of  electricity.  Itv  I 
the  roost  perfect  negative  electric  we  possets,  always  appearing  at  the  poolirt  I 
pole  when  any  compound  containing  it  is  submitted  to  galvanism.  It  ii  csm*  j 
Cial  to  the  support  of  animal  life :  on  animal  will  lire  in  it  a  considerable  tine  | 
longer  thun  in  atmospheric  air ;  but  its  respiration  becomes  hurried  and  labonoul  I 
before  the  gas  is  consumed,  and  it  dies,  though  another  animal  of  the  »:ati 
kind  can  sustain  life  for  a  certain  time  in  the  residuary'  air.  When  suddenly] 
compressed,  it  has  been  seen  to  emit  light  and  heat,  but  tltie  is  said  to  arise  froA  I 
the  combustion  of  the  oil  with  which  the  tube  is  lubricated.  It  has  a  vrryl 
powerful  attraction  for  most  simple  substances,  and  there  is  nut  one  of  themj 
with  which  it  may  not  be  made  lu  combine.  Any  inflammable  substance  pir^ 
viously  kindled  and  irttroduced  into  it,  burns  rapidly  and  vividly.  If  an  tw 
or  copper  wire  be  introduced  into  a  bottle  of  oxygen  gas,  with  a  bit  of  lighte* 
touchwood  or  charcoal  at  the  end,  it  will  bum  with  a  bright  light,  and  (bro<j 
out  a  niuuber  of  sparks.  The  bottom  of  the  bottle  should  be  covered  wifl 
aond,  that  the  sparks  may  not  crack  it.  If  the  wire,  coiled  up  in  a  xplral,  like  ■ 
coricicrew,  as  it  usually  is  in  this  experiment,  be  moved  with  a  jerk  at  thi 
instant  a  melted  globule  is  about  to  fall,  so  as  to  throw  it  against  the  side  of  tlli 

{;lasa,  it  will  melt  its  way  through  in  an  instant,  or  if  the  jerk  be  leas  violeni 
odge  itself  in  the  substance  of  the  glass.  If  it  be  performed  in  a  bell  gloH 
set  in  a  plate  Hllcd  with  water,  the  globules  wilt  frequently  fuse  the  vitrecn 
plaziiig  of  the  plate,  and  unite  with  it  so  as  not  to  be  leparable  without  detadd 
ing  the  glaze,  though  it  may  have  passed  thruugh,  perhaps,  two  inchea  m 
water.  1 

All  substances  that  are  capable  of  burning  in  the  open  air  bum  with  ■ 
greater  brilliancy  in  oxygen  gas.  A  piece  of  wood,  on  which  the  least  spark  d 
Ught  is  visible,  bursts  into  flame  the  moment  it  is  put  into  a  jar  of  oxrgew 
lighted  charcoal  emits  beautiful  scintillations;  and  phosphorus)  bums  with  fl 
powerful  a  light,  that  the  eye  cannot  bear  it*  impression.  The  act  of  cod 
Dining  with  oxygen  is  called  oxidation,  and  bodies  which  have  unite>d  jAfeH 
are  said  to  be  oxidized.  The  compounds  so  formed,  ore  divided  into  acN^H 
oxides.  The  former  includes  those  compounds  which  ]>08sesa  the  gener^^H 
perties  of  acids,  and  the  latter  comprehend  those  which  not  onl)'  want  thl 
character,  but  of  which  many  arc  higlily  alkaline,  and  yield  salts  by  unitia 
with  acids.  Oxidation  is  sometimes  produced  with  great  rapidity,  and  wfl 
evolution  of  heat  and  light.  Ordinary  combustion  is  nothing  more  thaa] 
rapid  oxidation,  and  all  inflammable  or  combustible  substances  derive  thd 
power  of  burning  in  the  open  air  from  their  afKnity  for  oxygen.  On  otlJ 
occasions  it  takes  place  alowly,  and  without  any  appearance  of  heat  and  ligH 
aa  ia  exemplified  by  the  rusting  of  iron  when  exposed  to  a  moist  atmosphnd 

OXYGENATION.  Similar  in  meaning  to  oxidation,  but  of  more  gencd 
application.  It  signifies  the  uniting  of  oxygen  to  various  substances,  wheta 
the  result  be  an  oxide  acid,  or  alkali.  J 

OXVMlilL..     A  coinptiund  of  honey  and  vinegar.  1 
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PAINTING,  HoDBi.  The  art  of  covering  with  vorioui  suitable  pigmenti 
t))«  wood-work,  plaster  walli  and  ceilings,  iron  work,  &c.,  of  the  interior  and 
utfrior  of  hoiiset.  It  xnay  be  divided  Into  three  separate  branches,  vis. — 
plain  painting,  graining,  and  omamentnl  paintine. 

The  material  chiefly  employed  in  plain  painting  is  white  lead.  It  is  a  car- 
bonate of  lead  produced  by  the  action  of  the  vapour  of  vinegar  on  sheet  lead; 
sad,  when  ground  up  with  linseed  oil,  forms  the  common  white  lead  paint  of 
comtDerce.  See  Ceruse.  It  is  improved  by  being  kept  for  several  years.  To 
produce  the  diAerent  tints,  various  colours  are  added  to  the  white  lead  base,  in 
^snlity  according  to  the  intensity  of  the  tint  desired,  amounting,  sometimes, 
a  ax  exclusion  of  the  white  lead  m  the  upper  or  finishing  coata.  The  follow- 
bg  srt  the  colours  generally  used  by  the  Louse  painter  : — 


Wkiie. 

White  lead. 
Nottingham  white. 
Flake  whit«. 

Btaet. 

Irory  black. 
Lamp  black. 

Blue  black. 
Patent  black. 

Y€Uouft. 

Chrome  yellow. 
Kine's  yellow. 
Naples  yellow. 
Yellow  ochre. 
Raw  sienna. 
Yellow  lake. 

Broums. 

Bomt  umber. 
Raw  umber. 
Vandyke  brown. 
Pur^e  brown. 


Spanish  brown. 
York  brown. 

Redi. 

Vermilion. 
Scarlet  lake. 
Crimson  lake. 
Indian  red. 
Venetian  red. 
Red  lead. 
Orange  lead. 
Burnt  9chre. 
Burnt  sienna. 

Oretm, 

Brunswick  green. 
Emerald  green. 
Verdigris. 

Blu$4. 

PniMian  blue. 
Indigo. 

Cobfdt. 
Ultramarine. 


To  bring  these  colours  to  a  state  fit  for  use,  they  are  ground  up  with  a  small 
fosflUty  of  oil ;  but  for  painting  in  distemper,  the  colours  mupt  be  ground  up  in 
*ttcr.  Linseed  oil  is  that  which  is  in  eeneral  use,  and  is  quite  sufiicienc  fov 
tbempoie  of  the  plain  painter,  especi&Uy  when  improved  by  being  kept  for 
yrars,  as  it  then  loses  a  great  part  of  its  colour.  It  is  obtained  by 
from  the  seed  of  flax.  In  very  rare  instances,  where  the  least  yellow- 
Ms  ia  the  oil  would  be  injurious,  nut  or  poppy  oil  may  be  used  with 
■rfwintage. 

Spotu  of  turpentine  is  largely  employed  in  painting ;  it  is  obtained  by  distil- 
Ittiaa  from  cmae  turpentine,  which  is  procured  from  the  larch  and  fir-trees: 
bring  of  a  volatile  nature,  it  is  used  by  the  painter  to  produce  what  is  called  a 
Itt;  it  evaporates,  and  leaves  the  paint  without  the  least  shine.  It  is  also 
vttployed  \a  those  situations  «hore  oil  would  not  dry,  as  in  the  first  coat  on  old 
•«rk,  which  is  likely  to  be  a  little  greasy  from  smoke,  fire. 

To  hasten  the  dr\  ing  of  paints,  dtytrt  are  generally  used.  Those  most  in  Us* 
■a  mtgOT  of  lead,  (ithargCj  and  white  copperas.    Thesej  when  well  ground,  *ad 
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mixed  in  tmall  portions  with  point,  lery  much  anUt  tbem  in  drying ;  indi 
•ome  colours  will  not  dry  withuut  tbem.  Red  lead  ia  nlioaa  excellent  drter 
and  in  cues  where  iu  colour  ib  not  objectionable,  ii  much  uud.  Sug&r  of  \ti 
if,  however,  the  best  dryer,  though  somewhat  more  expensive  ilvm  tlip  mhi 
It  »houM  be  obseneil,  lliat,  in  ibe  fiittshiiig  coats  of  delicate  cul 
generally  avoidc-d.  nt  they  have  a  slight  tendency  to  injure  the  > 
oil  hii8  ROTnctiniea  a  drying  quality  give  n  to  it  by  boiling  witti  dr\  < 
which  renders  \i  extremely  useful  on  some  occasions.  A  vir)  , 
is  made  by  boiling  one  gallon  of  Unseed  oil  with  a  nuortcr  of  a  jtuui 
llth:u-;;e,  or  red  lead,  reduced  to  n  fine  powder.  It  must  be  kept  sli^bliy 
for  about  two  hours,  or  uiuil  it  ceases  to  throw  up  any  scum ;  when  cold,' 
clear  oil  must  be  poured  off,  and  kept  for  use. 

Hie  tools  and  apparatus  employed  by  ibe  plain  painter  nre  not  Ttiyj 
nunicruus;  we  blmll  mention  tlie  principal  of  tbem.  Tlie  first  tn  order  is  lb«' 
grindstone  and  muller.  Tliis  is  an  apparatus  necessary  to  every  patfit- »  "•  "— 
purity  of  tlic  colours  sold  ready  gruiind  nt  the  shops  is  not  to  bi- 
upon ;  and  some  colours,  as  lakes  and  Prussian  blue,  will  not  keep  i- 
grinding.  Tliu  grindstone  is  a  slab  of  porphyry  marble  or  granite)  about  two  U 
square  ;  the  chief  rcqiiiflite  is,  that  it  be  hard,  and  close-grained. 

Tlio  muller  is  a  hard  and  conical-formed  stone,  the  diameter  of  the  "htae  or] 
rubbing  surface  of  which  should  be  about  one-sixth  of  that  of  the  gTitidatono,| 
mud  the  cone  high  enough  to  get  a  siifiicipnt  hold  of  it  with  the  hondi.  Tli* 
iace  of  both  grindstones  and  muller  should  be  perfectly  flat  and  smooth-  A 
large  putotte  kniTe  is  used  to  gather  the  colour  from  the  atone  as  soon  a«  it  u 
BUthcicnlly  ground. 

The  palbtte  ia  a  small  tbin  board,  of  an  oval  shape,  having  a  h'-)"  '■-  ''  ''•rtho 
thumb  to  pass  tlirough ;    il  is  used  chiefly  in  uiniunental  p<<  -l  (at* 

mixinj^  up  small  purliuus  of  colour  on.  With  this  is  emplovcd  iht  , ^  .-.tiife, 

for  mixing  up  roloum  on  the  palette:  it  has  a  long«  ihin,  uid  elastic  blidc»{ 
rounded  ut  the  extremity.  I 

The  most  important  of  the  painter's  tooh  are  the  brushes:  the&e  &ro  of  oU 
sizes,  bnlh  round  and  liar,  and  are  made  cbielly  of  hogVhair.  Tlic  lurgu  rnuudj 
bru:ih  called  the  pound  brush,  and  a  smaller  one  called  the  tool,  art  tbi 
xnoBtly  used  in  plain  work.     The  smallest  hogVhair  brufhes  are  called  fitch 
and  are  used  for  putting  in  small  work  where  the  tool  would  be  too  large-    Thm] 
pumul  brush  is  used  as  a  duster  for  some  time  ]>revious  to  putting  it  intocrJaur,i 
whereby  it  ia  rendered  much  softer.     The  smallest  brushes  arc  ihe  camcl-bair] 
pencils,  with  long  or  short  hair,  according  to  the  work  to  be  done.    Tlie  variety  i 
of  bniohes  used  u  graining  will  be  s])ukcn  of  when  wc  come  to  tliat  division    " 
the  subject. 

Tbe  stopping-knife  has  a  shorter  blade  than  the  palette-knife,  and  it  pointed.' 
It  is  med  for  making  good  the  holes  and  cracks  with  putty. 

Putty  ia  made  of  common  whiting,  pounded  fine,  and  well  kneaded  with  Un» 
seed  oil,  till  it  becomes  about  the  coiiiiistence  of  stiff*  dough. 

Grinding  cofourt. — All  substances  employed  for  jwiiiting  in  oil  refjnire  (0  be 
ground  up  with  a  small  portion  of  the  oil  previous  to  mixing   '  i  Uic 

whole  qunniity  required  for  use;  for  this  purpose,  they  must  d  .led, 

and  glassed  tlirough  a  tolerably  line  sieve,  then  mixed  wiiti  a  puiiion  ii  iinii 
oil,  just  siithcienl  to  saturate  ltu>m  ;    a  quantity,  about  tbe  siae  of  A 
egg,  ii  to  bp  taken  on  the  |i«iut  of  the  pnltMte-knire,  and  placed  on  the 
ihti  muller  is  then  placed  upon  it,  and  moved  round  .ihout,  or  to  mid  fro 
dnections,  bearing  a  hlUc  weight  on  it  at  the  same  time.     This  't  .mUi  J  *» 
tiiiued  uniU  it  is  ground  perfectly  line,  liaviiTg  tbe  consisLcnot  h 

of  butter.     Tbe  colour  mu&t  be  nccaiionally  trinmied  from  tli  'f' 

■tone  and  muller   willi    the    palctio-knil'e,  and  put  undei  the  nuiUcr  in  ihl 
ruddle  of  ilic  stone.     Wbeu  suOiciently  ground,  it  is  rentowd  fiom  Oi«  3ta&«l 
with  tbe  pAlctlc-knifc,  and  a  freab  quantity  taken.    Ii  ia  not  well  to  have  mnc' 
colour  on  the  stone  ut  one  time ;  it  makes  it  more  laborious,  uU  will  tak* 
longer  time  to  grind  tbe  same  quantity  equally  well. 

Siking  colour*  for  pauduijf. — Before  tbe  coioun  which  baro  been  (rouvd 
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%i  «g|ilMd  to  the  vork»  tlirjr  must  be  rendered  fluid  by  the  Addition  of  lintfted 
«ll,  or  «|)inti  of  turpentine,  or  certain  nroporiions  of  both.  When  a  tinted 
Btiov  u  rei^Mifefi  tn  be  mixed  up,  a  flmail  quantity  of  the  proper  tint  should  ba 


Itnl  pftpariM! 
ipMillljr  by, 
(flcuozi  o(  ail,  Dm:  inn 
prttero  on  tKe  palrtttr 


V.iur*  jnii  i( 


>rhic)i  will  B«rre  an  a  guide  to  mix  tlie  wholt 

white  lead  there  should  first  be  well  mixed  « 

'  '  lour  should  be  added,  as  aicertuiitcfl  by  the 

ore  thoroughly  mixed  and  matrhrd  to  the 

...  ^i  ihti  uil  or  luincntine  is  lo  be  added;  tlila 

•  1)1  Qt  once :  it  should  tht-ii  be  strained  thrniigh  ft 

■  ■■  ve,  and  should  he  nbout  the  consistence  of  o'eam, 

i.y.     If  it  ii  Coo  thick,  tlic  work  will  have  an  une%'eDy 

■  \  will  be  hard  to  uprcad ;  while,  if  it  be  loo  thin,  it 

to  run,  or  will  require  a  greaWr  number  of  coots  to  cover  the 

od^r  the  work  solid.     The  straining  ought  not  to  be  n^lectcd 

■-(.'  of  the  work  is  studied. 

r.  and  mnnner  of  proceedittgitith,  tJi£  pahiiinff.  New  toork, — 

"moving^  all  projf  ctions,  such  as  glue,  or  whiting  spots; 

stopping  knife  and  duitvrj  then  cover  over  tlio  knota 

<|M>:u;(iii  i-i  ii-'o  lead,  called  knotting.     The  red  lead  has  the  properly 

nf  drying  very  hard;  and  if  it  was  not  used,  the  paint  would  not  dry  ou  th« 

V  would  show  through  every  coat  If  the  knots  are  very  bod,  they 

■■■i.     AAer  knotting  comes  the  priming^,  or  first  coiU  of  paiut, 

naing  is  quite  dry,  all  nail-hult's,  cmcks,  and  defects,  are  to  be 

'  putty  ;  then  proceed  to  the  next  coat,  called  the  second  calotnr; 

y.  those  places  arc  to  be  slopped  which  were  omitted  in  the  last 

ced  according  to  the  number  of  coats  intended  to  be  given.     It 

'ved  thnt  accund  colour  fur  new  work  is  made  up  chiefly  with  oil, 

'13  the  suction  of  the  wood;  but  second  colour  for  old  work  is 

.'  f.y  with  turpentine,  becauae  oil  colour  would  not  dry  or  ailhore  lo 

1  lie  colnur  should  he  spread  on  as  evenly  oa  pos:;ihle ;  and  to  etl'ect 

oon  OS  (he  vrhule,  or  a  convenient  quantity,  is  covered,  the  brui»li  should 

—  r  it  in  a  direction  contrary  to  that  in  which  it  is  finally  to  be  tajd 

■  d  CTOSxing  :  afker  crossing,  it  should  he  laid  olf  soAly  and  care~ 

vtion  contrary  to  the  crosaing^,  but  with  the  ^rain  of  the  wood, 

..  none  of  the  crossed  brush  marks  be  Icfl  visible.     Tlie  criterion 

.mihip  is,  that  the  paint  be  laid  evenly,  and  the  brush  marks  be 

In  laying  ofC  the  brush  should  be  laid  into  that  portion  of  the 

.  u  dune,  that  the  joining  may  not  be  iMrceived.     Every  coat  should 

liy  diy,  and  all  dust  careAilly  removea,  before  the  lacceediog  one  is 


1"      "  '"  vll  dirt  and  extraneous  matter  with  the  stopping 

•^  Tiear  the  eye  should  be  rubbed  with  puniicc- 

fcj.o,  >,iii  [:n)i^v  jii.ii-.v,  ■.Fi'iuKi  be  well  rublicd  with  turpentine.    Bring  forward 
^pstdici  an  J  (lecayed  parts  with  a  coat  of  priming;  stop  and  make  good 
•  I'r:  tuifiv     ilirr,    r.rocced   with   the  first  coal,  or  second  colour,  in  turjientine. 
vt  coat  vrll  depend  upon  the  manner  in  which  it  is  to  he 
[-1  iLiihtLd  twice  in  oil,  aitd  flatted,  the  next  coat,  or  third 
'.'fly  in  oil,  and  tinted  like  the  flniihing  colouri 
Mg.     Th«  greater  the  shine  of  the  ground,  ilie 
«iU  the  liuisliiti^  coat  or  fl/ttting  be;   likewise,  the  more  dead  the 
heit^r  Will  thr  fint"hing  ol!  shine ;  therefore,  it  is  a  general  nde  that 
nt  should  be  turpentine,  and  for  finishing  flat, 
.  should  beoil ;  but  observe,  that  all  turiK'ntiue 
n-tre   n   imu    nil  with  them,  and  ail  oil  undtrr  coats,  except  the 
fOitang  m  first  coat  on  new  work,  have  a  little  turpt^ntine  with  them. 

yftsiTtJn-  •-  -•■■! -'i-   -"'  lead,  carefblly  ground,  and  thinned  with  boiled 

*4  ud  a  i-ide  work,  red  lead,  carefully  ground  in  woter, 

Mid  mjLt'l    ^       .^  -^:...i.  ......  13  a  good  substitute,  and  is  gcncially  uted:  it 

Mai  he  UMd  hot. 
Pnmny  />f  H€w  »ork. — This  it  mode  of  white  lead  with  dryers,  and  ft  littU 
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red  le&d  to  harden  it,  and  further  lo  assist  its  drying;  it  is  thinned  mrireljr 
oil,  and  should  be  made  very  thin,  as  the  new  woo^  or  plaster,  sneka  U  in 
fast.     It  is  &  frequent  pructice  with  painters  to  save  the  oil  coats  by  civi 
nvw  work  a  coat  of  size,  or  size  and  water,  with  a  little  whiting,  called 
cnle ;  but  where  durability  is  conftulted,  tliia  should  not  be  done.    The  km  stoja 
the  Ruction  of  the   woud  or  plaster,  but.  at  ihe^aame  time,  it  prevents  (lie  m 
paint  from  adhering  lo  the  work;  tlie  consequence  Is,  that  it  is  apt  to  psel  or 
chip  uff,  especially  in  damp  places.  Clearcole  ii  vometimcs  advantageously 
on  old  greasy  work,  on  witich  oil  paint  would  not  dry. 

SrconJ  colour/or  new  work,  or  oil  second  colour. — This  ts  white  lead  tliinal 
with  oil  and  a  little  turpentine,  with  BuiUble  driers.     The  proiiorltmi  uf  drj\  . 
for  ordinary  cases  is  about  one  ounce  and  a  half  to  ten  pounds  of  white  U«dj 
but  in  winter,  or  under  citlier  unfavourable  circumstances,  the  quantity  of  dryc 
must  bo  increased. 

Second  colour  for  old  ttfork,  or  turpentine  second  colour. — Tliis  ia  white 
thinned  with  about  three  parts  of  turpentine,  and  one  of  oil,  also  a 
dryers.     Where  much  turpentine  is  used,  less  dryers  is  required. 

Turpentine  colour. — This  is  only  used  when  the  work  is  lo  be  finished  tDoflrj 
that  is,  left  shining.     It  ia  thinned  almost  entirely  with  turpentine,  that 
finishing  coat  may  hare  a  better  gloss. 

Thirds  or  yround  colour,  is  thinned  with  two-thirds  oil  and  one-third  tuifeO" 
tine,  ofid  tinted  a  sliade  darker  tlian  the  finishing  colour. 

Fmitking  oil  colottr  is  thinned  with  a  little  more  oil  than  turpentine, 
tinted  to  the  desired  colour. 

Flatting^  or  liniahing  turpentine  colour,  is  thinned  entirely  with  tui 
and  has  no  shine. 

A  bailard  fiat  is  thinned  with  turpentine  and  a  little  oil,  which  rendra 
more  durable  than  the  perfect  flatting.  To  procure  a  good  flat,  it  is  neccflutfj* 
huve  a  perfectly  even  glossy  ground,  and  it  should  be  of  the  same  tint,  but 
tittle  ditrker  than  the  finishing  flat. 

J-ar  clearcole  aad  JfnuL~-^iop  defects  vith  putty,  ctearcolei  and  6nisb 
oiI-fini«hing  culuur,  as  directed. 

For  two  coata  in  oil. — Turpentine  second  colour,  and  finishing  oil  colour. 

For  two  coatt  m  oU  and  flat,  —  Tiu^entine  second  colour ;    third  co 
and  flat. 

For  three  coats  m  o3, — Turpentine  second  colotir ;  turpentine  colour ; 
finishing  oil  colour. 

For  three  eoate  in  oil  and  fat  (old  work). — Turpentine  second  colour ;  Cui 
tine  colour;  third,  or  ground  colour;  and  flatting. 

For  four  coats  in  oil  (new  work).— Oil  priming  ;  oil  second  colour  ; 
tine  colour;  and  oil  6nishing  colour. 

For  four  coata  in  ot/  and  fiat  (new  work). — Oil  priming ;  oil  aecond.  col 
turpentine  colour;  third  or  ground  colour;  and  flatting. 

Ti.NTCD  Colours. — Stone  colour. — White  lead,   wiut  a  little  burnt  or 
umber,  and  yellow  ochre. 

Gratf  stone  colour. — White  lead,  ond  a  little  black, 

/)roi.— White  lead,  with  burnt  umber  and  a  little  yellow  ochre  for  a 
tint,  and  with  raw  umber  and  a  little  black  for  a  green  tint 

Pearl  colour,  or  pearl  grey. — White  lead  with  black,  and  a  Utile 
blue. 

Sky  blue. — White  lead,  with  Prussian  blue. 

French  grey. — White  lead,  with  Prussian  blue,  and  a  little  lake.     Th< 
used  in  various  proportions,  will  make  purples  and  lilacs  of  all  shades. 

Faum  rotour. — V^  bite  lead,  with  stone  ochre,  and  a  little  vennilioa  or' 
atone  ochre. 

Muff. — White  lead  and  yellow  ocbre. 

Cream  colour. — Same  as  the  last,  with  more  white. 

Lemon  colour. — White  lead,  with  chrome  yellow. 

Onmgt  colour. — Orange  lead,  or  chrome  yellow  and  Termilion. 
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^mdk  raJbir. — WbUe  load,  with  either  vermilion,  Indian  red,  purple  brown, 
■  burnt  vtcme  ochre 
Gtid  votour. — Chrnme  yoUow,  with  a  little  vermilion  and  white 
FUUt  tfofour.^White  lead,  with  vermilion,  blue  and  bUck. 
Safe  gnfm. — Prtis5ian  bhie,  raw  umber,  and  yellow  atone  ochre,  with  a  little 
whhi^  aad  thinned  with  boiled  oil  and  u  little  turpentine. 
OBm  frrtn, — Raw  umbt-r,  wiib  PriMsian  blue,  thinned  as  before. 
Pmfr9rm^-—\SUne  lead,  with  Brunswick  gre«n,  or  with  Pnusian  blue  and 
tinme  yellow. 

att  coiow. — Spaniih  brown,  or  Venetian  rod  and  black,  thinned  with 
)  and  a  little  turpentine. 
wiour. — White  lead  and  black. 

oak  colour. — White  lead,  with  yellow  ochre  and  burnt  umber. 
makogvny  colour. — Purple  brown,  or  Venetian  red,  with  a  little 

•hould  be  ground  in  boiled  oil,  and  thinned  with  boiled  oil  and  a  little 
itine, 

be  obviouH  that  the  proportions  of  the  colours  above  mentioned  must 
A  by  the  particular  tone  of  colour  required. 

inj?.  — Tbe  principal  difference  between  oil  and  distemper  pointing 
lie  latter  the  colours  are  ground  tu  water,  and  diluted  with  sise,      It 
durable  than  oil  painting,  but  in  cheaper,  and  is  not  attended  with 
it  will  not  bear  washing.    Ceilings  are  generally  distempered,  and 
TliH)uently.   There  ore  teveml  colours  used  for  distempering  tliat  will 
OS  it  would  chunge  them.     The  principal  are,— common  spruce 
imun  indigo,  rose  pink,  brown  pink,  blue  verditer,  green  verditer, 
■en,  and  Saxon  green.     Whiting  ts  the  substance  mostly  used  in  dis- 
1 1  «hould  be  broken  and  thrown  into  a  vesici  of  clean  water,  and 
for  a  shurt  lime  without  stirring  it — half  an  hour  is  sufficient ;  the 
_,  ;-  fi...j,  poured  off  from  the  top,  leaving  only  the  softened  whitinij, 
•laeh  ihi<  stirred,  to  ascertain  that  there  be  no  lumps  in  it    To  this 

kidded  i...  .  .0  size,  in  the  pruporiion  of  one  pound  of  size  to  three 

pfloads  of  whiting  ;  it  is  then  to  be  well  stirred,  and  Ivh  to  chill  or  congeal  in 
icso)  ptsee.  In  summer  weather  it  should  stand  over  night,  when,  if  it  i%  like 
a  wiak  jfUy,  it  is  fit  for  use.  If  it  is  to  be  a  tinted  colour,  the  colouring  sub- 
•hoold  be  added  to  the  whiting  previous  to  the  size  being  mixed  with  iu 
colours  dry  much  lighter  than  they  appear  when  tint  laid  on  ;  con- 
,  it  is  better,  before  mixing  the  uxe  with  them,  to  colour  a  slip  of  paper 
ii,  to  aftcertain  if  it  is  of  the  desired  titiL  In  distempering  old  wall:i 
it  b  neeesAary  that  the  old  di«iemper  be  (int  washed  olf  witti  an  old 
plenty  of  water.  The  holes,  cracks,  and  damaged  places,  should  be 
gwod  with  plaster  nf  Paris,  or  distemper  putty,  made  uf  powdered  whiting 
',J«  .i-»^  Tn^y  nhduld  then  have  a  coat  of  clearcole  made  by  adding  » 
Iter  to  the  finishing  colour,  and  usine  ii  wncm.  When  this 
iht  olour  may  be  laid  on.     For  new  wolb,  it  is  only  necessary 

le  aiiii  tinub. 

Griinine  eompnses  the  imitating  of  woods  and  marbles;   the 

i  hy  tltc  term  murblinnf :  it  is  strictly  an  imitative  art,  and 

iiiun  considerable  judgment  and  good  taste,  united  to  a 

l>v.':iauua  ot  the  peculiar  characters  of  the  different  woods  and  marbles 

>DUd.      tt  is  usually  done  on  ground  prepared  for  the  purpose,  the 

whioK  ■!   aeeordin;»  to  tlip  kind  of  wood  or  murblc  to  be 

bat  -■  <  r  of  proceodinf?  in  imitating  woods  differs  from  that 

©f  :j'  I   will  Iw  noticed  separately,  betnniug  with — 

ia  /   wovJs. — 'I'hc  first  thing;  to  be  attended  to  is  the 

and,  at         „     .    wTally  laid  on  by  the  plain  painter,  it  tthouLl  receive 

portituUr  aumtum  ot  the  gruiner,  for  on  the  colour  of  the  ground  greatly 

czc«lience  nf  ih.?  imiialion.     The  ground  should  be  chosen  of  the 

,   but  a    !  r,    than   the  lightest  parts  of  the  wood  to  bd 

it  «:■  ^i:ig  mode  for  the  voniisli  afterwards  to  coma 
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upoD  H.  Repeated  trials  on  nnaU  patterns  ia,  bovever,  (Ut  bett,  and,  indui 
tbe  only  safe  wav  of  ariiviiig  at  the  tint  proper  for  the  ground,  llie  gmai 
may  eitlier  be  mixed  up,  juit  as  in  fini!<hing-oil  colour,  or  it  may  be  a  baitiri 
flat;  and  it  stmuld  be  very  carefully  prepared,  as  the  shine  of  the  varoub  viU 
cauac  the  rough  or  uneven  jilaccs  to  be  detected.  The  piginenta  rmployedftr 
graining  are  distinguished  by  the  painter  a»  transparfut  colours;  thote  idokI; 
utpd  are  raw  umber,  burnt  unibiT,  raw  vienno,  burnt  tienna,  Vandyke  bron, 
burnt  ochre,  and  lake;  these,  with  the  occniona)  aistitance  of  small  porliaoi 
of  the  opaque,  or  imj)CifecLly  transparent  colours, — ivory  black,  PruauBa  bls^ 
or  indigo,  and  pur]>le  brown,  or  Indian  red,  will  be  sufEcient  to  match  (In 
colour  of  any  of  tlie  woods  unuully  imitated.  Tliese  pigments  ncrc,  until  tritbia 
these  last  few  years,  uorked  in  oil  and  spirits  of  tuq>entine;  but,  iu  coiiM'tjucooo 
of  the  much  greater  facility  found  to  be  afiurded  by  the  use  of  water  or  diiUmpv 
colours,  oil  ii  now  seldom  or  never  used,  except  for  wainscot  or  oak  graiaing, 
which  is  frequently  done  in  oil.  The  tools  employed  in  graining  are  round  sw 
flattened  hog-hair  hrushes,  of  various  nixes;  the  round  ones  are  used  chiety 
for  laying  on  the  colour.  Occasionally,  as  in  vcrj-  large  pieces  of  work,  Urp 
brushes  of  any  convenient  form  are  employed  for  ihdt  purpose.  Ofifaebt 
brushes,  there  arc  eu/Zerf  of  various  sizes,  from  two  and  a  itolf  inches  to  half  sd 
inch  wide;  tlieso  are  made  of  camel's  hair,  huviug  the  ends  or  points  of  tbi 
hairs  cut  off  square,  to  within  about  three-eighths  ol  an  inch  from  the  fernle; 
ihe  edges  should  be  very  sharp  and  strHight :  they  are  n§t>d  for  priiduciai;  tbt 
notilca  appearance,  as  in  mahogany  and  satin-wood.  Fiat  hoff-hair  bnahn^^ 
Tarious  siaes,  from  six,  or  even  twelve  inches,  to  one  and  a  liulf  inches  wide; 
these  are  used  chiefly  for  graining  wainscot  in  distemper.  Flat  fao^bsif 
brushes,  but  of  a  much  thinner  description  tlian  the  last-mentioned,  are  UMd 
for  putting  on  the  second  grain,  and  fur  other  purposes.  Badger-hair  foob.  or 
to/i^tiers,  of  several  sizes;  t^ii«  tool  is  one  of  the  niot>t  necessary  kind,  and  it  i* 
employed  to  soften  the  work  put  in  with  the  other  tools.  Crou-baidm^  fi 
several  »ue9,  from  one  and  a  holt'  inch  wide  ond  upwards;  they  are  flat  bog^ 
hair  brushes,  having  their  ends  cut  otf  to  within  about  on  inch  of  Ihe  fcmtle; 
they  should  be  very  carefully  made,  and  of  the  best  hair;  every  bristle  shouU 
lay  straight  and  even,  and,  when  cut,  shotdd  have  a  straight,  unbroken  vd(e; 
similar  to  the  cutter.  We  Hhall  describe  the  use  of  this  tool  when  vpeakinr  of 
the  partictdar  woods  in  which  it  iii  employed.  These,  with  camel  and  hog-kaiff 
pencils,  sponges,  and  pieces  of  wash-leather,  are  sufficient  to  imitate  any  of  iho 
woods  except  wainscot  in  oil,  which  requires  a  [larlicular  tool,  wliich  will  bt 
noticed  presently.  The  wot^da  cpnerally  imitated  arc  the  following: — o^ 
(dark  oak,)  wainscot,  or  liglit  oak,  pollard  oak,  mahog.iny,  rosr-wood,  niapW- 
wood,  aatm-wood,  ambnyna,  zebra-wood,  and  yew.  The  general  instructisoia 
given  for  imitatine  llifse  will  suffice  for  any  other  fancy  Wf>ods.  Wai 
uglit  oak,  although  the  most  common,  is  perhaps  the  most  difiicult  to 
a  good  imitHtion  of:  it  is  done  either  in  oil  or  distemper.  The  manner 
ceedirig  in  oil  will  be  first  described. 

liaiuscot  in  ml, — Ihe  effect  of  the  grain  in  this  wood  is  produced  by 
graiuing-tool,  which  very  much  resembles  a  comb,  but  tlie  teeth  are  not  poiotedi' 
The  teeth  of  the  graining-tool  are  of  equal  dimensions  from  the  root  to  tba 
extremity,  which  is  square,  and  ihc  inler>tices  between  them  are  as  small  aa 
they  can  be  cuL     Tlie  principal  colour  used  is  burnt  umber;    this,  with  a  little 
touch  of  black  and  purple  brown,  makes  an  excellent  wainscot  colour, — or  % 
little  raw  sienna  may  be  used  willi  it.     Tins  colour  must  be  tempered  with 
peculiar  vehicle  called   graining  oil,  which  is  made  by  diMolving  two  ounoes 
bees '-wax  in  as  much  turpentine  as  will  jtut  cover  it,  and  mnke  it  eaxy  to  d 
solve,  and  by  iidding  one  pint  of  boiled  oil.  stirring  it  well  while  mixing.  Wh< 
it  i«  cold  it  will  be  of  the  consistence  of  soft  honey,  and  will,  when  to  be 
require  tlie  addition  of  a  htile  boUed  oil  and  turpentine :   a  small  quantity 
colour  is  sufficient  to  stain  a  lai^e  quantity  of  otL    The  graining  colour  is  to 
/aid  on  very  evenly  and  Tery  bare.     Tlie  brush  marks,  u  not  pounced  out 
the  rnd  of  the  brush  or  duster,  must  lie  in  the  direction  of  the  grain  of  the  i 
1'be  bom  grainiog-tool  ii  then  to  be  passed  over  it,  to  imitate  ih«  groin ; 
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Trills  ar: 


.li-liil- 


-tiri'.l  I  <-itiiin.  mtid  ilravn  tlong  villi  n  irnall 
'  iC'T  over  every  jwrt  nf  lln-  wuik 


utr,  which  is  bciit  th 


rith 


ihii  pu- 

I 


,  or  vkiuU  U-uUtci.  m.*|)pod  ovt.>r  iLu  tliutnit  ii«il.     'I'he' 

iiU  purl  (»f'  it;   iiml  niiy  directioTim  (hnf  might  bo  |pVOR, 

i;i  be  quitf  :  nothing  but  o 

r  of  tiu!  \  .  cil  in  ttiuure, 

.  [HjtiKin  tu  <ii>  i[,  I'Mii  tolcmbiy-     Aa 

1  in  tlie  wood  ure  to  liv  put  m  ;  for 

h  bnnit  nnihcr,  i^rounrl  in  oil,  it  unf- 

l>ui  ill  with  a  bair  pencil,  and  a  liltli* 

■-  .Ji  turpf^Qliiie.    When  quite  dry,  it  auiy 

V  unibcr  id/>ne  i<  a  very  good  colour  for  thif,  or  a 
<I  10  it»  to  make  a  warmer  tinL     Tbc  fluid  lucd 

grfoining  must,  be  iiuch  u  will  to  bind  nn  ibr 

V  not  bring  it  ofT;    Amnll  beer  in  (be  bent,  or,  if 
ired,  stronger  beer  diluted  with  water  m;iy  do, 

'  .  common  tiible-beer.     It  is  only  ucctissary 

■■  it  bus  be^D  o&refully  ground  in  wnter,  and 

>  liie  colour  will  not  lay  an  tko  f^rouiid  ;    it  if 

remedied  by  wetting  the  work  all  r-ver  with  a 

it  with  a  wasb-leotlier.     Only  flo  uiucb  sliotdd 

finished  bcfoie  it  gets  dr}%  which  it  will  do  in 

he  weather.     The  colour  should  be  Uid  on  oi 

>le,  with  a  snilflbic  briu>h,  and  then  Oie  lint  hogV 

r  it,  in  a  striii^ht  line,  and  in  the  direction  of  th« 

.    Uill  itAic  it  <trenky:  it  is  tlun  to  be  carefully  pounced  or 

I   ndo  of  the  same  brush,  making  the  head  of  the  brush 

'  (Urcctiun  of  tlie  ^rain.     Thui  will  inuke  u 

.  <)f  oi\k,  if  it  he  well  managed.     The  reiim 

,  *'u  "  lit  ,1  1  I  L'c  L'l  wet  woflli-IeatheT,  wrupped  over  the  thumb 

tiiift  ifi  itr\',  lite   ^hodea  may  be  Btrcngtboned  by  {mlikiu^  very 

'  '''  weaKLT  cul<»ur.     Great  care  should  be  taken  tliat  il  in  quite 

h  IS  Uid  on  :    it  t^  not  $iife  to  varnish  it  in  damp  wratlicr 

^  L:L-ar  it;  but  if  it  will  bear  the  fniger  poMing  over  it,  it  ii  dry 

oo^. — Eillier  burnt  umber  or  Vandyke  brown  makes  bu  ncoellcut 

iour.     'I'he  colour,  in  this  ea»e,  indike  wainscot,  should  he  laid 

■r  flarkfT  in  "lomo  plpi("M  than  in  others,  after  the  cliaracter  of  tht 

ltd  luHifiied  by  the  cutter,  produci^^  the  efTu'cl 

ur  arc  properly  dJ.spo&ea  with  the  iponge 

'_-'T-hair  tool,  and  the  knotj  put 

I  he  hnndle  lictwnr-n  the  tlunnb 

*"  "■■  ■    -'■•--■  i-rds  be  ossi^ti-d 

:iid  in  poUnnl 

:.-  ..     ...   ._ L       When  till* 

V  be  put  on:    thi«  grain  occurs  in  aluiosl 
:<<h1;    indt!i'd.  il  in  the  prtmer  crjJn  of  llie 
c  exception*.     iSome  of  the  first  cnloin*  diluted  will  do  fur 
1 II  put  nn  tlim  ^nlirl,  iher  tliin,  flat  hog-h;iir  hiii»h  should  be 
d  ;i.:o  iim  colour,  and  tlie   liuirs  must  he  combed  out  to  Ktraishten  and 
\i^  thi'iti-     Ab  iiocin  .-11  ihr  jm.in  is  put  on,  tho  solWner  ihould  he  pawed 
<lirt-ctJon  only  ;    this  will  make  one  edge  of  the 
fBn  tglt  iia>j  OS  it  occurs  in  tiic  wood.     When  (be  tecond 

All  tL  in  a  flimilar  rnanuLr.     Tlie  particular  character 

3)4^  -nil    <.l'    (lii.    l^■,.l,.^    x.iiiK    Iw   .-[Fr-tnllv    n     M.'.il     nnd 

lot':  <l; 

tjf,  ■,:.■■  t    o( 


•ami 
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the  gr&in  in  rose-wood  ;  the  cutter  will  beat  produce  the  eff^t  of  the  th^d^ 

tnnhogauy  uud  satin-wood;    the    Bponce    and  cutter   In   p' 

muhogauy  may  bo  verj'  well  imitated  by  properly  dis^osii 

the  common  round  tool,  with  which  tbe  colour  is  laid  ou,  aii' 

badgt't^hair  Bofieiicr  over  it  in  a  direction  ocrotkS  the  mripes. 

the  second  grain  may  be  put  on,  as  directed  for  pollard  oak.     Ltuiut  unit 

burnt  aiennu  ui<ike  a  goud  matioguny  culuiu*. 

liiarhlrng. — Marbles  are  generelly  iinitJited  with  oil  eolouni,  aud  t'l 
fire  mostly  upoquc,  dr  fur  this  purpose  it  is  not  at  all  nccessan.'  ' 
transparenU  Tlie  manner  uf  proceeding  with  the  different  i?i»r!'t- 
detailed,  but  a  few  general  instructions  applicable  (u  all  of  l! 
The  tools  for  imitalmg  marble  are  less  varied  than  tlione  for  in 
palette  and  palette  knife,  with  numerous  small  bized  hng-huir  tuuiliei 
camel-hair  pencils,  and  a  duster,  or  worn  badgcr-huir  ioUener,  wrc  fill  rt  xf  '•! 
necessary  for  imitating  any  of  the  nierbles.  The  ground  i*  to  he  rK 
colour  which  is  mo«t  predominant  in  the  marble  to  be  imilatcd  ;  i 
in  black  and  gold  marble,  the  j^ound  is  black;  in  veined*  it  is  white;  mj 
it  is  cream  colour;  and  in  dove  marble,  the  ^ound  is  of  a  dark  pearl 
In  proceeding  to  the  imitation,  lite  necL'ssary  colours  are  U>  be  tuken 
palette,  ajid  mixed  up  to  match  the  tints  in  tlie  marble  to  be  imiialtil.  1b] 
mixing,  tliey  must  be  itlighily  teinprred  with  nil,  and  further  tempered  witli  tun 
peutinc  fur  use;  and  they  Jiould  not  bo  laid  on  thicker  tlian  is  neccaury  ' 
produce  the  proper  etlect.  The  softer  Khade:}  are  tintt  to  be  put  in,  bleni 
different  cotuurs,  an  luuy  be,  iu  the  marble.  As  soon  as  they  art^  iml  in  aj 
ftirm,  they  are  to  be  buttened  by  bnishing  lighily  over  with  a  clean 
old  badger-hnir  aoftener;  but  in  some  marbles  ihete  requirri»  to  be 
softening:  of  course,  whrn  the  ahadca  or  veinji  are  sharp  and  haid,  thv; 
not  be  BoAened.  The  softer  veins  may  be  next  put  in,  while  the  u>ii  sll 
ground-work  is  yet  wet.  As  soon  as  this  gr>iund*work  is  dry,  ilie  sh 
be  heightened,  and  the  strong  and  nburp  Vfins  put  in.      In  i  tE 

shades  oi  ground-work,  care  mu8t  be  taken  not  to  mix.  the  eui<  ''fi 

to  give  the  work  n  muddy  appearance  ;    and  the  colours  shuu>it  i>r 
as  will  u)ake  the  work  suDiciently  solid,  or  it  wilt  look  uneven  when  vi 

Ornamental  Painting. — This  cbieHy  consists  in  puinting  (icrulU,  (l(^ 
other  enrichments  on  plain  work,  eo  as  to  give  them  the  appeurimce  of  rcUtI 
projection ;    it  is  most  commonly  done  in  the  corners  and  margins  uf  paoi 
The   ornaments  or  enri<:linu-uts  to  be  panUed  are  usually  skctclied  on  pspi 
and  the  outlines  are  then  pricked  tlirougb  with  a  needle  point.     Thin 
10  he  laid  on  the  wall  or  work  on  which  tlie  ornament  is  to  be  palni 
pounced  over  with  a  charcoal  pounce-bag ;   the  charcoal  dust,  passing 
the  small  holes  in  the  paper,  will  leave  a  faint  tracing  uf  the  outliDV] 
ornament  on  the  work,  and  serves  as  a  guide  to  paint  it  by.     The  brusl 
are  camel  or  sable-hair  pencils,  with  long  hair;    and  a  re^t-stick  is  hck 
left  hand,  to  iteady  the  right  hand  by  ;  also  a  palette,  to  work  the  colut 
the  same  as  is  used  by  artist.t  generally.      If  ttie  coluur  of  the  ornami 
differ  Irom  that  of  tlit.'  ground  on  which  it  is  painted,  the  pounced  uutliti 
ItiAt  be  tilled  up.  and,  when  that  is  dry,  tlie  shades  put  in;    but  wttcu  it 
Dieut  is  to  be  oif  ttie  same  colour  us  the  ground,  it  will  only  be  necessary 
in  the  shades,  by  the  assisittncc  of  the  pounced  outline.     As  soon  ai 
shades  are  dry  they  uiay  be  heightened,  and  a  stronger  relief  given  to 
ornament 

PALETTE.     A  small  tablet,  usually  of  ivory  or  wood,  upon  wl" 
lay  small  portions  of  the  several  pigments  or  tints  they  have  o<' 
their  work.     Inttcad  of  a  hnndle.  it  has  a  hole  cut  near  tliM  side,  ("V  iiir' 
of  the  left  blind  to  pass  through  in  holdutg  it. 

The  term  palette  w  also  given  by  pottrr*  to  the  wooden  ■•■•* •  •-''=■ 

use  to  beat  and  shape  out  their  work      PaK-llc  is  a  term 

employed  in  clock  nnd  watch  work  (see  liorn.i  .i..vi     U  , --.    _^, .. 

variety  of  contrivances  in  mechaiii>»m,  sop'  Mibling  in  tbvtr 

tlif  little  organ  called  by  that  name  in  tlie  in.i  .'.h. 


PAPER. 


236 


ililiiirill'lllilllMlllll 


PALETTE  KNIFE.  A  long  knife  with  a  very  thin  well-tempered  itccl 
bUe,  lued  by  nrtisu  for  mixing  colours,  or  for  nibbing  down  such  u  have  been 
ptriooity  ground,  on  the  pfLlettc.  Tht-y  are  moiuited  in  wood  or  irory  handles, 
accnrding  lo  the  fancy  of  the  user. 
PALLADIUM.  The  naine  given  to  a  metal  discovered  in  1803,  by  Sir  II. 
,  ftftsociated  with  platina,  among  the  groins  of  whicli  he  supposed  the  ore 
in,  or  an  alloy  oi  it,  with  irridium  and  osmium,  scarcely  distinguishable 
the  crude  plaiina,  thougli  it  is  harder  and  heavier.     The  pure  metal  alio 

Sr  nearly  resembles  platina,  and  it  takes  ai  high  a  pulish.     It  is  ductile,  vei^ 
Intble,  and,  when  reduced  into  tlyri  plates,  flexible,  but  not  veryeloitic.     It 
ii  harder  and  heavier  than  iron  ;  its  spvcitic  grnvity  is  from  10.9  lo  11.8. 

Paper.  'I1iiu  leaves  or  sheets,  fabricated  of  fibrous  materials,  and  adapted 
to  write  or  draw  upon,  as  well  bs  for  numerous  other  purposes.  Paper  is  an 
•rocl«  of  such  immense  importunee  in  the  commercial  world,  and  of  such 
leneral  and  extensive  utility,  that  it  will  be  well  to  give,  in  (his  place,  a  brief 
dcKription  of  the  several  kinds  manufactured  in  tin's  country  ;  for  this  purpose, 
■tduli  divide  them  into  three  classes,  viz. : — Writing  Papers,  Printing  Papers, 
tad  Wr^ptug  or  Packing  Papent,  witli  a  short  notice  of  several  raiecellaneotu 
ixtAt,  not  included  under  either  of  these  heads. 

Wnimg  Papfra  are  a  very  numerous  clasa,  including  all  those  that  are  used 
lirr  vriting  or  drawing  purposes.  Writing  papers  are  called  either  laid  or  wove, 
ionrding  to  tlie  description  of  mould  upon  which  they  have  been  nmde.  Laid 
ptpm  are  distinguished  by  their  retaining  the  wire-marks,  m  long  parallel  lines, 
OOHd  at  intervals  by  other  stronger 'lines,  as  tthown 
a  ika  accompanying  sketch.  Wove  papers,  on  the 
mtnrr,  bear  no  impression  of  the  wires,  the  mould 
Kird  for  their  manufacture  being  made  of  very  fine 
ttpjier  wire,  wnven  in  a  manner  similar  to  linen — 
wncDcc  tlie  derivation  of  the  term  wove.  Writing 
MRS  are  made  of  two  diflorcnt  colours,  blue  and 
jrcnov.  The  yellow  caaC  is  the  natural  colour  of  the 
lag,  beightcned  as  much  a:*  possible  by  skilful 
bltftfliiD^.  The  blue  cast  is  obtained  by  adding 
iniill  (the  powder  blue  of  commerce,)  to  the 
pulp,  while  in  the  vat  In  all  blue  cast  papers  a 
eontidsrable  dillerence  of  colour  exists  between  the 

tvo  aidn  of  a  sheet,  from  the  smnit,  which  is  a  heavy  material,  falling  to  the 
uie  of  the  sheet  next  to  t\w  mould  :  the  under  side,  therefore,  is  always  the 
U«H|  when  the  popcr  is  finished. 
Laid  paper  is  mostly  of  the  blue  cast ;  wove  papers  ore  made  of  both  kinds. 

u -  ria,  which  ore  included  in  this  class,   are  alwnys  made  of  the 

'    wove  moulds;  and  writing  pnpnrs,  (omphntically  so  called  from 

— .   „,...„.1a,)  are  always  made  of  the  blue  cast,  on  laid  moulda.     In  de- 

Mxtiiiag  anv  of  the  itumcrouB  varieties  of  post,  copy,  foolscap,  or  pott  papers,  the 

Atinguisbrng  term,  ZcuV,  yeliowwove,  or  Une-wove,  is  always  necessary  to  be 

•«d ;  but  i«  oil  papers  from  demy  upwards,  wove  and  drawing,  or  laid  and 

T^finp-,  are  synonymous  terms;  where  no  diatingiiUibing  term  is  used,  laid  ia 

titlerslood  to  be  meant.     At  the  paper-mill,  all  Kinds  of  paper  are  put 

;aJn  parcels,  called  reams;  a  ream  of  paper  consists  of  twenty  quires, 

Ti,  'jigliteen   quires  of  twenty-fuur  perfect  sheets,   and   two  quires  of  twenty 

AtHi  euch,  defective  paper,  one  of  which  is  placed  nt  the  lop,  the  other  at  iha 

betion  of  the  ream,  lo  presen'e  the  perfect  or  inside  paper  from  string-marks, 

ai^  other  injuHeii,  to  which,  but  for  this  precaution,  it  would  be  liable.     If  the 

t»»  outaide  quires  are  replaced  by  two  perfect  quires,  the  ream  in  staled  to  be 

alans^,  and  the  original  value  is  increased  five  per  cent.     A  printer's  Beam 

flBiMda  «f  twenty-one  imd  a  half  unbroken  quires,  of  twenty-four  sheets  each, 

tod  is  called  a  perfect  ream  ;  the  perftctrnp,  as  it  is  technically  termed,  increasea 

Ih*  vaiue  one  eighth. 

The  foUoving  comprehensive  table  gives  the  names,  dimensions,  and  weight, 

of  the  several  papers  in  tlus  class. 
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PAPER. 
WrUinff  tmH  Dratpw^  Papers. 

NAME.  DIMENSIONS.         WCIOAT. 

iQL'llc*.     Ibchet.  At. 

Antiquarian       52^  by  .'hi^  2S5 

Double  elcphdiit auj  —  26^  140 

Atlas 3;i    —  26  100 

Colombier 34i  —  23  IM 

Kluphniit 28    —  2:j  78 

Imperial 29i  —  2U  72 

Super  royal 27i — 1J)J  62 

Ruyal .     .  234  —  1!>  44 

Medium 22J  —  1 7J  34 

Demy loi  — 16^  34 

Extra  large  thicit  pOfU     .     .     .  22|^— 17^  25 

Ditto   ditto  thin  tliuo  .     .     .     .  22i  —  17|  IS 

DiUo   ditto  bank  ditto.     .     .     .  22*  —  174  13 

Larjje  thick  po*( 21    ^  16)  22 

Ditto  middle  ditto 21    —  lf)|  19 

Ditto  tbin       ditto 21    —  10|  16 

Ditto  bank     ditto 21    —  IGi  11 

l^xtra  thick    ditto 19    —  I5i  25 

Thick  post 19    —  lAi  W» 

Middle  ditto 19   —  15^  17 

Tiiiu     ditto .19—15^  14 

Bmk    dHto 19   —  l.-il  7 

Copy 20—16  17 

Sltet't-and-half  foolscnp    .     .     .  25|  —  l.T^  Ti 

Slicot-and-third  diltu  ....  22   —  13J  20 

Kxn-R  thick  foolscap    ....  16)—  I3|  18 

FooUcap 164— 13i  15 

Pott 134—124  10 

Drawiog  p-ipers  arc  not  mode  iraaller  ibjkn  demy,  and  ore  put  up  into 
in  tilt*  flat  state;  writing  paperSj  on  the  contrary,  are  not  made  Iftrgrr  than 
double  elephant,  very  wldoin  larger  than  imperiai,  and  are  luually  folded.  The 
Uid  pnpen)  are  di&liiiguiihed  by  certain  peculiar  water  marks;  thus,  posthu  • 
bugle' l>om;  cony,  a  Beur-dc-Hfi ;  fooUcap,  aliou  ruiDpant,  or  Britimnia;  and  poCI 
paper  has  tlie  Lnglisb  arms.  By  a  knowledge  of  tlieiie  marks,  the  original  toe 
of  any  paper  can  at  once  be  discovered,  however  much  it  may  have  been  tuboe- 
qtiently  reduced  in  sixe.  This  observation  only  applies  to  the  laid  papers,  «a  ~ 
wove  paper  the  water-mark  never  oppcars. 

The  pu*t  ptiperi  are  stclduni  fxld  retail  in  the  foUo,  i. e.  the  original  sue, 
qnol^l  in  the  foregoing  li»t;  being  nsnolly  cut  in  half,  folded,  and  plougl 
round  the  ed^cs,  fom^ing.  in  that  state,  quarto  post,  the  tctter-papcr  of  the  »ho 
This,  cut  and  again  folded,  forms  octavo  post,  or  note-paper;  another  foldij 
tonus  lOmp.  or  small  note,  &c.,  and  so  on  to  any  required  extent, — for 
reprated  folding  is  frequently  carried  so  far  an  the  production  of  &1mo. 
or  lilliputian  note  paper.  AIU*r  the  paper  has  been  ploughed,  the  edges 
KA  plain,  or  they  may  be  gilt  or  blacked,  according  to  fancy.  When 
i>re  folded  the  bruadett  way,  they  are  described  as  broad  folio ;  but  if  folded 
narrow  u-ay,  they  are  termed  lung  folio.  The  other  foldings  are  distinguish^ 
in  like  manner,  an  long  or  broad  quarto,  or  octavo.  These  terms  arc  mi 
used  in  describing  account- books. 

\V'rit)ng  pa]>er  is  m&de  in  all  parts  of  England  (  but  MoidBlone,  In  Kent, 
noted  for  pruducing  the  titicut  qualities ;  here  all  the  best  drawing  papers 
made,    the   celebrated   manuractures  of  "  J.  WhalraaB,"  atid   the  "  Tlark< 
Mill,"  being  most  in  repute. 

Prmthtg  Paper.— At  the  head  of  this  extensive  and  highly  useful  chiss  mi 
b«  placed  the  plate  pRpen.  Tliey  are  of  the  same  sijc,  weight,  and  quality 
llj*  drAwia^pftper9,  described  in  the  foregoing  list,  difiering  from  them,  boi 
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of  a  paiticuUrly  «oft  and  absorbcTit  nature;  the  process  of  ilzing, 
firmacM  loneccflsiiry  in  papers  intended  to  b^  written  on,  being 
it>  amnufncturiug  plntc'- paper.  Platopnper  is  not  niud«  smaller 
hich  ii  tile  nxe  nvcfNsar)'  for  the  platei  of  i  demy  boolc.  These 
nunc  implies,  are  med  for  coppcr-plnto  printing.  When  th« 
coloured,  dr«wiiit;-pfl|HT  is  UMially  employed,  then  technically 
tf^  in  eoiiira-disliiiction  to  t!ie  former,  or  soft-plate.  When 
been  printed  on  gcft  paper  require  to  he  colourea,  it  is  nece»- 

e  tli«  paper,  wliieh  may  very  readily  he  done  with  a  dear  aolu- 


ortakiit^  proofs  from  engravingt,  a  poper  of  Chinese  manufacture  ii  cm- 

...)   ,,.  n  i^.  ...  ;..  tv^f,  trade  under  the  name  of  India-paper.     In  cont^ 

of  fibre,  ihi^  paper  ]K>AHes.ses  a  singular  degree  of 

Id  ,-Tit.r  tlic  futest  lines  of  an  engraving;  in  addition 

ity  cif  texture,  it  oUu  appears  to  have  an 

lining  the  ink,  which  cause*  it  to  take  every 

Id  ifui  shttde  mib  much  lcm  colour  and  preuure,  and,  what  is  nf  tlie  utmost 

fMDtee  in  pri?itera,  allowf  the  ink  to  not  and  drv  m  considerably  leas  lime 

Mtrr  '  'T.     India-paper  is  imported  in  &hcet£,  fifty-one  or  lifly-two 

ife  '  enty-six  inches  wide;  tlie  weigbt  variea;  but  uue  hundred 

NNitouaU^  A^'jt^b  about  from  ten  to  eleven  pounds. 

IWUlcnring  is  a  list  of  tlie  other  papt-ni  m  tfiis  class,  the  weights  and  size* 
^fWk  fvy  creatlVt  according  to  the  choice  of  the  manufacturer. 


ii 

Lam  nem 

SniAutfOT 28—21 

Roral 25—20 

MMitun.  .  2.'^  —  1B| 

[D«»y    .  .  22i  —  18 

ISbortdcmy,  lur  Xi\\u\c  .     .     .  20^  —  14 

[Cojiy 20J— lOi 

"rom    .  ...  20   —  15 

TcolMatp  .     .     .  Wi|  —  13^ 

...  154  — I2i 


WEIOUT. 

lb*.  lb*. 
32  to  37 

23  —  25 
36  —  28 

24  —  25 
15  —  21 
20  —  28 
13  —  16 

7  —  13 
9  —  14 
9  —  101 


ly 

tW  r-£ii);-  i.-  ■■ 
audlcti-: 

lo   fpca.] 


riijtrtf^  in  the  dnttUle  iize.  Prinling-papen 
i>,  and  are  not  f,o  wull  sized  as  the  writing- 

■■  't,  an,  Mriilioitt  some  portion  of  it,  they 
linui-y  purposes. 

.j.pinff  or  Packmy-papen.     This  clasa 


iduaa  Tftri«ty  of  suns  and  sizes,  which,  for  the  sake  of  per- 
iMAiw  under  the  following  heads;  viz.,  Cartridge-papery 
Hand  (Mpers,  ood  Brown  papen. 


ditlu 

imoa  tbc  ditto 
ral 


^Mi•GaI» 


.1' 


dido 


Cartridge  Paper*. 

DIVtMSJONI^ 

WaiOHT. 

Iitchea.     Inelics. 

lbs.       tba. 

.     .     334  by  214 

•16  to  50 

.     .     30—20 

30  — 3S 

28    —23 

4B  — 52 

26    —21 

40  —  50 

'24    —  194 

29  —  32 

•->2i-174 

26  —  21* 

...     164  —  134 

13-15 

•  TluBc  mo  nn  mMtlr  nuuds  tu  Uie  douole  tuc. 


PAFKB. 


Ehi9  Faipert, 


NAME.  DIHS1C8ION8.  WBT^VT. 

loebes.    IncbM.  Ibt.       Dm. 

Blue  elephant 28  by  23  30  to  32 

Ditto  double  crown  ....    30   —  20  20  —  24 

Ditto  ditto  foolscap  .     .     .     .     26^  ~  16  18  —  20 

Blue  royal 25—20  20  —  22 

Ditto  demy. -    22J  —  18  15  —  20 


Hand  {or  whUe-broum)  Papen, 

MAUE.                                 DIKSMSI0N8.  .  WEIGHT. ' 

InehM.    Inches.  Ibt.      Iba. 

Elephant 28    by  23  30  to  36 

Thick  royal  hand.    .    .     .     .     24*  —  20|  36  —  40 

Thin  ditto  ditto 24—20  16  —  20 

Royal  curling 23|  —  19|  10  —  12 

Lumber  hand 22}  —  I8|  13  —  15 

Middleditto 22—17  12  —  14 

3maU  ditto 20—15  5  —  10 


Brown  Papert. 

NAHB.                                  DIMENSIONS.  WBIQHT. 

Inchei.    Inchn.  '  ItM.      Um. 

Imperial  cap 29    by  22  50  to  84 

Bag        ditto 23^  —  191  30  —  48 

Kentish  ditto 21    —  17i  26  —  28 

Small      ditto 20—15  10  —  12 

Double  four  pound   .     .     .     .     a2   —  20  56  —  66 

Small  ditto  ditto 28}  —  171  42  —  52 


There  are  a  variety  of  papers  for  particular  purposes,  which  do  not  piupeily 
belong  to  any  of  the  classes  hitherto  described;  we  therefore  proceed  to  notiM 
the  principal  of  them,  commencing  with  Blotting-paper,  which  must  be  wefl 
known  to  every  person ;  it  is  made  of  three  sizes,  viz.  medium,  pott,  and 
foolscap ;  the  weight,  quality,  and  colour,  vary  greatly,  but  the  pale  red  b  \n 
far  the  most  used.  Blotting-paper,  especially  the  colourless  description,  is  mneB 
used  in  chemical  experiments,  for  the  purposes  of  filtration ;  there  is,  however 
a  paper  made  expressly  for  this  purpose,  known  by  the  name  of  filteriiu^ 
paper ;  it  is  generally  made  the  size  of  double  crown,  and  is  of  a  thick,  woolly 
texture. 

T'astte-paper  is  also  too  well  known  to  need  description,  beyond  stating  Uiatit 
is  made  the  size  of  crown,  double  and  single,  and  demy.  A  particular  ipedei 
of  tissue-paper  is  manufactured  and  sold  under  the  name  of  copying  post;  itii 
wholly  destitute  of  size,  and  is  of  a  thin  absorbent  texture;  its  size  is  medium; 
its  use  is  for  copying  newly-written  letters.  For  this  purpose  it  is  slightly  moi»- 
tened,  and  laid  on  the  letter  written  with  copying-ink,  and  then  subjected  to* 
the  action  of  a  press,  kept  in  counting-houses  for  that  purpose;  on  remorii^ 
the  letter  from  the  machine,  an  accurate  fac-simile  is  found  transferred  to  the 
copying  paper,  which  pasted  in  a  book,  answers  all  the  purposes  of  the  men 
tedious  and  laborious  methods  of  transcribing  formerly  practised. 

LiUre*9  is  a  kind  of  smooth  cartridge-paper ;  it  is  made  of  two  Bxei»  royal 
and  foolscap,  and  only  used  in  the  maniuactore  of  cards,  Besidea  many  of  tbi 
papers  already  described,  grocers  use  a  thick  purple  pi^er,  which  fbnni  ft  di^ 
tinct  class,  under  the  title  of  sugar  blues. 
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Sugar  Blue*. 

DIMCKSIOMB. 

WKIOKT 

Inolin.     Inchea. 

lb*. 

.     .     .     22i  by  32 

108 

.     .     .     28|  —  2I| 

102 

.     ,     .     2G|  —  19 

fiu 

.     2C    —  IH 

58 

....     23    —  Jo^ 

44 

Uic  brown  pspen  enuoierated,  there  are  tomo  made  for  puticulftr 

among  which  may  be  noticed  a  Inrgc  coarse  paper  for  strung  pnck- 

known  by  tUc  name  of  Mancliester-p.ipers  ;  slieathing-pnper,  for  the 

en,  and  tip-juiper  for  hatter*,  are  also  of  a  Bimilar  dcxeripUon- 

trell  to  pbMrrvc,  that  Although  n  vcr}'  nmrked  distinction  has 

LMificutiod  uf  the  several  jinpen,  yet  iitiL'h  in  reoJily  do«8  not 

printing  and  irnictimeit  evon  writing-pQper>  are  applied 

inu-   i'Ui,.unc»;  iniiUiK-e  the  foolacapa,  L-rowne,  and  aemies,  used  by 

at(or«,  and  the  like.     lu  hand  paper%  again,  some  difiicuhy  occurs; 

h  «i.iifl«  11  thi.  hj',,t  nf  that  clrus,  is  used  ahnosi  exclufivcly  for 

luring  joined  (c^etlier,  and  printid  on  :  it  is 

;_;  to  the  description  of  work  for  whicli  it  is 

3f^.     The  elegant  crimson  and  iatin  hangings  require  a  piiper  of  the  best 

mp  ffiTAliiy,  which  will  not,  therefore,  properly  come  under  the  denonniia- 

;<jipcr;   but  had  (hose  and  nmilar  particulars  been  pennilted  to 

...  the  phui  ndopteil.  much  unnecessar)' repetition  and  great  con* 

vc  been  the  inevitable  cnnsequcnce.     We  hare,  therefore,  given 

wcighta  and  aizei,  which  continue  much  the  same,  in  whatever 

of  the  paper  niav  chance  to  place  it. 

J  are  of  two  kind^,  those  which  are  made  at  the  paper-mill, 
ing  the  pulp  in  the  vot,  by  using  coloured  nigs,  or  by  dyeing  the 
Afds;  and  those  which  are  made  frnrn  white  papers,  by  nertiDna  fol- 
l^the  bu«inf'(s  of  fancy  stationers.  In  the  first  clau,  we  find  the  coloured 
!>((  papers  for  artists,  coloured  royal  and  deuiy  for  bookbinders, 

t.iitod  pout  and  tissue-papers,  in  hif^h  repute  with  the  fair  tex. 
eomprites,  in  addition  to  some  of  the  above,  coloured  doubltv 
_ ,  for  ponitig-bilk,  coloured  fool^cnp.  (or  small  post,)  plain  aitd 
iney  work,  and  varitiMh  coloured  papers,  embossed  in  iniitatiun  vf 
figured  silk,  and  mor*)cco  leather.     To  these  may  be  added  a  very 
-^    for  iHiokbinditig,    as   aIho   papers   beautilully 
U:  ous  valuable  woodu  and  marbles. 

■>  L  I  .\\.  I  i,  II 1-,      '1' he  first  pap<T  mill  established  in  England 

by  a  German,  (wb«>  was  jeweller  to  Cjuecn    Elizaht-th,)  nhtrnt 

(fiSR.     (or  a  lung  period  afterwardi  the  manufacture  was,  howtver.  of 

Enor  •  (fualily  as  to  render  it  necessary  to  hnve  recourse   to  France-  and 

lose  of  the  better  quality.     'I'he  process  at  tltis  time  consinted  in 

Igs  to  fermentation,  by  which  destructive  operation  they  were 

reduced  tu  a  pulpy  consistency,  which  was  eBccted   by 

Ig  in  a  kind  of  mortar,  similar  to  the  action  of  the  Asiatic 

logc  201,     About  tlte  middle  of  the  last  century  the  prti- 

Ire  ameliorations,  entirely  changnd,  so  as  to  approximate 

id  lu  making  paper  by  hand.     We  shall  therefore  proceed 

place,  all  the  ordinary  manipulations  practised  in  making 

atlerwarda.  RucreMively,  ihoitc  improvementa  intlie  meefaa- 

•■'■'•  manufacture  is  now  conducted. 

'.'1  in  the  manufacture  of  paper  are  collected  in 
f'l'U  sufficient  to  supply  a  fifth   port   of  our 
mporled  from  the  continent,  partictilarly 
'   "upp'y  }'•"  been  drawn  for  many  yean, 
appATvnily  the  gnuid  rag-market  for  the  German  States  and 
ifcf/  F*—- Y"      FrAiat,  HotUnd,and  Belgium,  prohibit  the  exportalioii ; 
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B  considerable  quantity  is.  however,  brought  to  us  from  Italy,  and  variouipnti 
of  the  Mediterranean.  These  rags  are  of  course  of  every  quality,  from  euim 
to  cambric,  and  nf  every  tint,  a«  respect*  filth  or  cleanliness,  between  white  ud 
black;  those  from  Sicily  have  the  hue  of  sepia.  Notwithstanding  they  undcrfo, 
from  their  enccsMvely  &lchy  fltaie,  a  [inrtial  cleansing  before  llicy  can  be  Btii[)|>rd| 
they  become  so  cotnpleccly  metamorphosed  by  the  ablutions  and  manipulsuouj 
of  our  paper  mnkcrs,  as  to  be  convened^  in  a  very  short  space  of  time,  into* 
pure  and  spotless  white  paper.  Before  rngs  ore  brought  to  the  mill,  thej  sK; 
roughly  sorted  Into  several  qtialities,  distinguished  by  technical  terms,  undetiiooij 
by  the  trade.  At  the  mill,  these  sorta  are  more  particularly  sorted,  aoconUagtothft 
requirements  of  the  manufacturer,  and  at  the  name  time  they  are  cut  into  p«ce^  | 
if  they  are  mucli  larger  than  abuut  the  imliu  of  the  hand.  A  iiumtwr  m^ 
women  are  employed  for  this  puri>oHe,  in  a  Urge  rontn,  fiitt-d  up  and  adapM^lVi 
reduce  the  nuiitiincc  of  the  tilth  and  dust  of  the  opeiation.  Each  womaa 
before  a  kind  of  table,  formodof  a  wire  screen,  on  which  the  rags  she  Bortsafvfrev* 
lime  to  time  di&tributed,  and  inuved  abuut,  whicik  causes  much  of  the  dutt  m, 
dirt  to  pass  through  the  wires  into  receptacles  beneath.  At  each  stand  ihtftM 
aUo  a  nxed  blade  of  steel,  kept  very  Miarp,  over  which  the  workwomen  (bra* ! 
thoHC  pieces  of  rags  that  are  too  larg-c,  and  thus  quickly  divide  them.  If  tbe 
pieces  be  small  enough,  they  throw  thom,  according  to  their  respective  quslitis^ 
Into  one  or  other  of  a  series  of  receptacles  designed  to  receive  the  TsrioSi 
qualities  in  a  separate  state.  All  the  seams  in  the  rags  are  carefully  M'panlld; 
ss  the  sewing  threads,  if  not  thoniiighly  torn  into  hlnmenlsby  the  engine, 
produce  indentations  or  knots  u]K)n  the  paper.  An  active  woman  can 
sort  about  a  hundred-weight  a  day  ;  the  rags  are  next  weighed,  and  pnti 
hundred*weight  bags,  ready  for  the  subsequent  operalion.  It  was 
necessary  to  assort  the  rags  »ith  great  care,  with  rcjpcct  to  colour,  as 
texture;  hut  from  this  cart  iliey  are  now  in  a  great  measure  relieved, 
introduction  of  bleaching  hy  clilorine,  which  enables  them  to  produce  the ' 
paper  from  any  kind  ol'nigK;  by  injudicious  management,  however,  the 
IS  iiometimes  carried  too  far,  and  the  tenacity  of  tlie  vegetable  fibre  i 
The  next  operation  is  to  boil  tlie  rags  for  some  hours  with  lime,  which  h 
dirt,  and  partially  cleooees  them ;  but  this  prepnraior)'  process  for  the 
of  the  mill  is,  we  believe,  confined  to  the  most  improved  mills. 

The  paper-mill  consiits  of  a  water  wheel,  or  other  hnt  mover,  com 
a  combuiation  of  toothed  and  otiier  wheels,  so  arranged  as  to  cause  the 
in  the  wtu/ier,  and  ihe  one  in  the  beating  online  (which  are  nearlv  of  a 
construction,)  to  make  150  or  more  revotutibns  per  minute.  Ou  the  st 
and  of  the  same  size  as  the  water  wheel,  is  u  cogged  wheel,  which  givoa' 
trt  a  pinion,  on  whose  axis  is  a  two  or  three-throw  crank,  tliat  worka 
pumps,  which  raises  a  constant  stream  nf  water  from  the  mill-dam  ; 
IS  kept  constantly  running  through  the  rags  in  the  washing  and  btating* 
The  building  and  nmchinery  of  a  paper  mill  should  Iw  well  conslxuct«dr1 
wise  the  groat  velocity  of  the  wbeeU  produces  a  tremor,  which  in  time  tl 
it  all  to  pieces.  A  washing  engine,  when  it  revolves  at  the  rate  of  120  revt 
tions  per  minute,  and  has  40  teeth,  each  of  which  posses  by  M  tcetli  in 
block,  produces  67.200  cuts  in  a  minute,  and  makes  a  most  horrible  groi 
noise  ;  but  in  the  beating  engine,  in  which  the  cutters  and  teeth  are  ut 
and  tlie  revolution  more  r^ipid,  the  noise  produced  is  one  continued  loud 
ming.  The  cuts  made  in  the  Utter  amount  (o  nearly  200,000  per  mi 
which  circumstance  will  account  for  the  rapidity  with  which  tlie  rags  m 
verted  into  a  pulpy  uiohs,  in  which  the  iilaraents  ore  so  minute  as  to  be  i 
discernible.  The  washing' engines  of  a  mill  are  placed  at  a  higher  elcrvi 
than  the  boating  engines,  and  they  are  actuated  in  the  following  manner, 
large  cogged  wheel,  before  mentioned,  drives  a  pinion  upou  a  vertical  axis;  i 
this  axis  are  two  borixout-tU  spur-wheels,  at  diUerent  elevotiunt ;  tlie  upjier 
drives  a  piuion  on  tlie  axis  uf  the  washing  engine,  and  the  lower  one  a 
00  the  axis  of  the  beating  engine;  and  as  these  engines  are  aimilar  in 
arrangement  of  parts,  and  dillV-r  only  in  certain  pruiHirtions,  we  shall  mskc 
sii^jcGl  intelligible  by  the  doscriptiuu  of  one  only.     The  figure  on  the  nad 


^mm 


PAPER  MANUFACTURE. 


21t 


ft  pin  of  one  of  thew  engines,    a  a  is  a  wooden  vat  or  eUtom,  about 
loQ^  4|  wide,  and  3^  deep,  tlie  inftide  lined  with  lead ;  &  ii  a  longitudinal 


1.  «1c«*  rovered  vjlh  lead;  e  is  a  reticulated  cylinder,  iix<>d  tast  upon  the 

kh^ft   ./    <'xt#iiding  m-TMR  the  engine,  and  put  in  motion  (liroiigh  the 

1  e,  driven  by  a  toothM  wbeol  on  the  vertical  ihall  of  the 

i.mI,    Thij  cylinder  is  made  of  wood,  and  furnished  with  a 

ti'p«rai  lixed  longitudinally  around  iu  circumference,    Imme- 

rnrnth  r  ii  a  block  of  wood  extending  its  length,  and  of  the 

"'   '  -^  n  the  two  dotted  linos  represented.     The  upper  aiir- 

i  -  ff*  the  cun'aliire  of  the  cylinder,  and  it  is  prorided 

t'  <  '  together,  so  as  to  present  ro  many  acute  cutting 

*'  --^t  consUntly  to  tlie   teeth  on  the  revolving 

do;  hi  cnnmci,  dim  ma  iteas  as  to  cul,  chop,  and  tear  the  rags  as  ihey 

'  betwavn  tbenn  by  the  action  of  the  macnine.     Tlie  distance  between 

Mad  Mriei  of  (ectb  is  always  tuarepciblc   of  regulation,  by  turning 

r/,  vtiich  raife  or  lower  the  bearings  ap  of  the  axis  of  ihe  cyliu- 

b^dritkLrv  are  levers  turning  upon  fufcrumg  at  A  A.     Tlie  engine 

l>y  a  pipe  i  from  a  reservoir  supplied  by  the  pumps,  which 

_  lil  cistern  J,  communicating  with  the  engine.     This  pipe  is 

fMiQad  witli  V  CE>ck,  lo  >top  or  regulate  the  quantity  of  water ;  and  to  prevent 

ntnneotn  matter  passing  with  the  water  into  the  engine,  it  has  a  nair  or 

19  it     When  the  engine  is  tilled  with  water,  and  a 

ii^'y  are,  by  the  revolution  of  the  cylinder,  drawn  be- 

r>itt-  -^e  un  the  block  underneath.      T^ts  ruts  them  into 

am;  ikm,  b>  nation  of  the  cylinder,  the  rags  and  water  are  thrown 

9M4t  ever  a  '     fi  rises  in  the  same  curve  with  the  tooLtied  block, 

ta^ottt  thf  '  Under;  from  this  point  they  descend  an  inclined 


It:.. 


>tod  by  the  dotted  line/,  and  take  a  coui^e  round 


as  iodicaled  by  lh«  arrows ;  the  whole  contents  of  the  vat  are  thus  put 
ilMtiMU  which  continues  as  lon^  as  the  cvHnder  revolves;  that  being  of 
m  A«t«raitii«d  hy  the  uniform  reduction  of  the  rags  into  a  pulpy  oousislencv 
IW  csUer  block  is  made  no  ns  to  slide  into  or  oot  ot  its  place  from  the  outsido 
if  iW  wacUav.  Air  h  I'-nce  of  sharpening  ita  teeth,  &c.     The  cutters 

i' tW  TyUtkkw  MP*  ti  rooves  made  in  the  wood  of  the  cylinder,  sA 

•fal  idiitaaeci  '^  uround  its  circumference.  In  a  direction  psrallel 

ili  axia;  ikf  -  grooves  is  twenty;  and  for  the  washer,  eacK 

t»o  ruuf-n  or  Mtnir*  put  in  it ;  then  a  fillet  of  wood  is  driven  last 
thaa.  to  fa«U  tham  firm,  and  the  fillets  are  nailed  fest  into  the  soUd 
a  « 
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wnoJ  nf  the  cylinder.  Itir  bcalcr  is  mnAv  in  tiie  ume  manner,  except  Hm 
ear))  ^nove  conlatna  thfve  hnr*  and  two  fiUeta.  1 

In  tlie  opi*ration  of  this  cylinder,  il  ii  necr«saiy  it  Alioold  b«  ir>  i 

cn»e,  or  iU  greut  velocity  would  throw  all  the  rog«  and  water  out  ui  ■■    ■■-. 

The  cjue  hi  a  wooden  box,  inclosed  on  all  sides  except  the  bottom ;  coe  *idH 
it  rciis  on  the  edge  of  the  vat,  and  the  other  upon  tne  ed^^e  of  the  partfa^H 
Inside  this  case  are  two  hair  or  wire  strainers,  through  nhich  the  foul-^^| 
passes  as  it  is  dashed  against  them,  and  on  the  opposite  side  of  these  *(t^^| 
the  ca.ie  is  formed  so  aa  to  conduct  the  foul  water  into  two  ilut  lead  pipd^^| 
in  section  at  oo^  out  of  the  mnchinc.  When  the  water  is  not  required  ^^| 
carried  off,  as  in  tlie  beating  engines,  there  are  sliding  shuttent  provided  t^VM 
sieves,  which  pau  through  grooves  on  tlie  top,  and  at  the  sides  sf  the  eai^  M 
which  thp  water  as  well  as  the  rags  are  returned  into  the  engine,  I 

When  ihe  rags  have  been  about  an  hour  in  the  first  engine,  if  they  rcqmrtiJ 
according  to  the  modem  practice,  they  ore  bleached.  There  are  two  wsT*<4 
bleaching  used  at  present ;  one  by  the  oxymurtatic  acid  gas,  tlie  utlier  by  tim 
acid  combined  in  the  dry  way  with  quicklime.  In  the  Br^t  way,  the  rap  am 
boiled  in  an  alktiline  solution  of  potoah  and  lime  for  four  or  iive  houril^^H 
very  coarse,  for  eight  hours.  The  purpose  of  this  is  to  destroy  the  coan^^^ 
of  the  hemp,  commonly  called  abon  or  sheave,  and  which  exUta  in  ^^H 
de>grce  in  conrse  linens.  e"pecially  German  rags.  Ttie  solution  ti  tlteti  1^^| 
out  in  the  washing  engine;  the  water  being  pressed  out,  they  ore  Bipi^^f 
the  acid  in  the  gaseous  form,  as  linen  is ;  (tee  the  article  BLEAcui!to.)^H 
gas  is  then  washed  out  as  carefully  as  pi>ssible ;  this  is  of  great  importaa|^^| 
if  any  acid  remain  in  the  rags,  it  causes  the  pnper,  after  some  time,  toj^^f 
and  chnnge  its  colour.  In  Uie  other  wny,  the  oxymuriate  o(  lime  is  diffi^^l 
water  by  agitation,  the  insoluble  matter  is  thrown  out,  and  the  liqtud,  vHl^^H 
13  diluted  and  put  in  the  engine  ;  being  thoroughly  mixed  with  the  ni^HH 
allowed  to  stand  for  an  liour  or  more,  and  the  acid  carefully  wnkKedM 
Bleaching  is  not  now  quite  so  much  practised  as  formerly,  on  account  of  ihe  lot 
price  of  rags;  indeed,  wc  understand  that  unbleached  papers  are  enthc^Mfl 
in  the  Oxford  University  Preas,  for  the  printing  of  bibles,  testaments,  ^^H 
account  of  their  great  durabihty.  After  the  bleaching,  (if  tliat  procesffl^^l 
at  till,)  the  stuff*  is  reduced  for  an  hour  or  moie  in  the  washing  engine,  ^^| 
then  put  into  the  beating  engine.  ^Vhe^  it  has  been  beat,  as  it  is  callliP^ 
about  three  hours  and  a  half,  it  is  generally  tine  enough,  and  a  valve  plat-l 
in  the  bottom  of  the  engine  being  opened,  the  stuff  escapes  iotu  the  cht^  I 
general  reservoir,  which  supplies  the  vat  or  other  machinery.  j 

We  shall  now  proceed  tu  describe  the  mode  of  making  paper  by  hand,  wtti 
out  the  aid  of  machinery,  (in  the  common  acceptation  uf  thai  term.)  Theval] 
mnde  of  wood,  and  gcneraJly  about  five  feet  in  diameter,  and  two  and  a  lialf  J 
deptli.  1 1  is  kept  at  the  required  temperature  by  means  of  a  grate,  intn^H 
oy  a  hole,  and  surrounded  on  the  iusioe  of  the  val  by  a  case  uf  C(>pp«n^H 
fuel  to  this  grnte,  charcoal  or  wood  is  used;  and  frequently,  to  prevent  fmNj 
the  wall  of  the  building  comes  in  contact  with  one  part  of  the  val,  and  tiie  m 
has  nn  conmiunication  with  the  place  where  the  paper  is  made.  £\ert  vm 
furni>hed  on  the  upper  part  with  plonks  inclosed  inwards,  and  even  rnlled  1 
with  wood,  to  prevent  any  of  the  slulT  from  running  over  in  the  npnatid 
Acrosa  the  vat  is  a  plank,  which  is  called  the  trepan,  pierced  with  boles  at  a 
uf  the  extremities,  and  resting  on  the  planks  which  surround  the  rat.  tl 
moulds  are  composed  of  wire  cloth,  and  a  movable  frame.  The  wire  rtothj 
varied  in  proportion  to  the  fineness  of  the  paper,  and  the  nature  of  the  aid 
A  laid  mould  consists  of  a  frame  of  wood,  neatly  joined  at  the  comers.  Wood 
bars  run  across  it,  about  an  inch  and  a  half  distance  from  each  other.  Aoj 
these,  and  consiequently  along  the  mould,  the  wire  ■   "'' ■        ''^  ^WM 

in  an  inch.    A  strung  raie^ed  wire  is  laid  along  each  ■  '^^1 

other  wires  arc  fastened;  this  gives  the  laid  wivr  ita  nwMr..  .i|.] '  liiumir.  ^^ 
water-mark  is  formed  bv  sewing  a  raised  piece  of  wire,  in  the  form  of  lettsi 
or  any  device  that  may  be  wished,  on  the  wires  of  the  mould,  winch  makes  l| 
paper  thinner  in  tliese  places.     The  frame- work  of  ft  wov«  mould  is  nearly  m 
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liiiL  tii-inj  (-r  «virtng  on  wparat*  wires,  the  frdine  is  covered  with  fine 
'I  to  G1  wirea  in  mi  inch.  On  both  moulds  a  deckle,  or 
,  is  u»ed;  this  must  6t  very  neatly,  otherwise  the  tdge  o( 
wiiJ  be  rough.  The  (elta  oro  pieces  of  woolleu  cloth,  spread  over 
ft  of  pspcFi  Aid  upon  which  tlie  shet^ts  urt*  laid,  to  det&ch  them  froui 
to  prevent  them  from  ndlicring  together,  to  imbibe  part  of  the  water 
the  (rfnff  is  charged,  nnd  to  transmit  the  whole  of  it,  when  placed 
lion  of  the  press.  Tlio  two  sides  of  the  fdt  are  differently  raised; 
the  hair  is  the  longest  h  applied  to  the  sheets  which  are  laid 
tension  of  this  disjKHitiuii  would  produce  a  change  in  the 
)er.  The  itufT  of  wltii'h  the  felt*  are  made  should  be  suf> 
ordrr  ihat  it  may  be  Btretchpd  cxoolly  in  the  sheets  without 
« ;  and,  ul  the  same  time,  suSieiendy  jiUunt  to  yield  to  every 
out  injury  to  the  wet  paper.  As  the  felli  liuve  to  resist  tlie 
i-fftirt*  of  the  jiress,  it  appears  necessary  that  tlic  warp  be  very  strong, 
hrd  wiol,  and  well  twisted.  On  the  other  hand^  as  they  have  to  imbibe 
•:•  of  water,  and  to  return  it,  it  !s  necessary  that  the  woof  be  of 
drawn  out  into  a  slack  thread.  After  the  stuff*  is  readv,  tlie 
3  one  of  the  moulds,  funiished  with  its  frame,  by  the  middle  of 
and  fixing  the  frame  round  the  wire-cloth  with  his  thumbs,  he 
iqacly  four  or  five  inches  into  the  vat,  beginning  bv  the  long  aide, 
est  to  him.  After  the  immersion,  he  raises  it  to  a  level ;  by  these 
_  lie  fetches  up  on  the  mould  a  sufiicient  quantity  of  stuff;  and  as 
as  tKe  mould  is  raited,  the  water  escapes  througli  the  wire-cloth,  and  the 
tifnflaUy  of  the  stuff  over  the  sides  of  the  frame.  The  fibrous  ports  of  the 
|Dw  vraage  themselves  regularly  on  the  wire-cloth,  not  only  in  proportion  as 
t^  vate  vscspes.  but  aUo  as  the  workman  favours  this  effect  by  gently  shaking 
W  moald ;  afterwards,  baring  placed  the  mould  in  a  piece  of  board,  the 
iPiritnaii  talus  off  the  frame  or  deckle,  and  Elides  it  towards  the  coucber,  who, 
Wrn^  Ifrvviinisly  laid  hia  felt,  places  it  with  his  lefl  hand  in  an  inclined 
lUaatton,  on  a  plank  fixed  in  the  edge  of  the  vat,  and  full  of  holes.  During  tliis 
Iftnium  tlic  workman  applies  his  frame,  and  begins  a  second  sheet.  The 
^■kcr  aett^a  tliis  instant,  lakes  with  his  lefl  hand  the  mould,  now  sufficiently 
■KmI  UT^  ^^^  sheet  o(  paper  upcn  the  felt,  returns  the  mould,  by  gliding 
^^H  tfl«  trepan  of  the  vat.  llicy  proceed  in  this  manner,  laying  alternately 
UPK^tftd  a  felt  till  they  haresiK  quires  of  paper,  whicli  is  called  a  post;  and 
P^Uwy  do  with  such  swiftness,  that  in  m;iny  torts  of  paper  two  men  make 
twenfy  po&lj  in  a  day.  When  the  lost  sheet  of  the  post  is  covered 
felt,  the  workmen  about  the  vat  unite  together,  and  submit  tha 
the  action  of  the  press.  They  begin  at  first  to  preas  it  with  a 
r,  and  afterwards  with  a  lever  of  great  Icngtn.  After  this 
th£r  penon  separates  the  sheets  of  paper  from  the  felts,  laying 
tp;  and  acientl  of  these  heaps  collected  together  are  again  put 
n»e  stuff  which  forms  a  sheet  of  paper  is  received,  as  we 
Mid,  in  a  form  made  of  wire-clotli,  which  is  more  or  less  fine,  in 
the  stuff,  surrounded  with  a  wooden  frame,  and  supported  in 
r  many  cross-ham  of  wood.  In  consequence  of  this  construction, 
perceive  that  the  sheet  of  paper  will  tuke  and  preserve  the  )ni])res- 
piecM  which  compose  the  form,  aud  of  the  empty  spaces  between 
of  the  wire-cloth  are  evidently  perceived  on  the  side  of  the 
attached  to  the  fnrm,  and  on  the  opposite  side  they  produce  an 
ei  panllel  and  rounded  risings.  As  in  the  paper  which  is  most 
knnhe<),  the  regularity  of  these  impressions  is  still  visible,  it  is  evident 
Ihv  o]t»r»liuiis  to  which  it  is  submitted  have  chiefly  in  view  to  soften 
na*  bnprmicai  wiihoat  destroying  them  ;  it  is  of  consequence,  therefore,  to 
t      '  ■      >"  labour  which  operates  on  these  impressions.     Tha 

uu  the  felt,  flattens  a  Ihllc  ihu  rounded  eminences 
»f  the  surfaces,  and  occasions,  at  the  same  time, 
mad<«  by  the  wire-cloth  to  be  partly  filled  up;  meanwhile,  the 
it  made  in  detaching  tlie  form  produces  an  infinite  number  of 
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■mall  hain  on  every  protuberant  part  of  the  sheet  Under  the  action  of  the 
prcM,  first  irith  (he  fells,  and  then  irilhout  ihvm,  the  perfecdag  of  the  gnb  df 
tiie  P*p^  >till  vocs  on  The  vnliges  of  the  protuberance  made  by  the  itira 
are  altogether  flattened,  and.  of  con»equence,  the  hollowa  opposite  to  thrin  ^ 
appear  also;  but  the  cracea  formed  by  the  intenticcs  of  the  wire  in  conarqnMMl 
of  their  thicknesa,  appear  on  both  lideSf  and  are  rounded  by  the  prvM.  1^. 
paper,  the  grain  uf  which  la  highly  softened,  is  iDQch  6tter  for  the  purposes 
writing  than  that  which  is  smoothed  by  the  hammer;  on  the  other  band, 
coarse  and  unequal  grain  very  much  opposes  the  roovementa  of  the  pen.  asf 
which  is  beat  renders  ttiem  very  uncertain.  The  art  of  makinc  paper,  th( 
fore,  should  couaist  in  preserving,  and,  at  the  same  time,  in  highly  Mtteniog 
grain. 

The  exchange  succeeds  the  operation  last  described  ;  it  ii  conducted  in  a 
contiguous  to  the  vat,  supplied  with  several  presses  snd  a  long  tablew 
workman  arranges  on  this  table  the  paper  newly  fabricated,  into  heaps, 
heap  containing  eight  or  ten  of  those  last  under  the  press,  kept  separate  by  i 
woollen  felt:  the  press  is  large  enough  to  receive  two  of  them  at  oace, 
the  one  at  the  other's  side,  and  must  have  a  power  from  70  to  100  tons, 
the  compresaion  is  judged  to  be  sufficient,  the  heaps  of  paper  are  carried 
to  the  table,  and  the  whole  turned,  sheet  by  sheet,  in  such  a  manner  that 
auHace  of  every  sheet  is  exposed  to  a  new  one ;  and  in  this  situation  tbey 
again  brought  under  the  press.  If  the  stuff  be  fine,  or  the  paper  slander, 
exchange  is  less  frequently  repeated  :  in  this  operation  it  is  necetaary  to  sli 
the  situation  of  the  heaps,  wtLu  regard  to  one  aiiuther,  every  time  they  are 
imder  the  press ;  and,  also,  as  the  heaps  are  highest  toward  the  middle,  to 
amall  pieces  of  felt  at  the  extremities,  in  order  to  bring  every  put  of 
imder  equal  pressure.  A  single  nuin,  with  fuur  or  live  presses,  may  ex< 
all  the  paper  produced  by  two  vats,  provided  the  previous  pressing  at  the 
has  been  well  performed.  The  work  of  the  exchange  generally  lasts  two  da} 
on  a  given  quantity  of  paper.  The  sheds  for  drying  the  paper  are  contij 
lo  the  mill ;  Lhcy  are  fuminhed  with  a  vast  number  of  cords,  upon  which  tber 
hang  the  sheets  both  before  and  af^r  the  sizing.  The  sheds  are  turroui)de« 
with  movable  lattices,  to  admit  a  quantity  of  air  sufficient  for  dning  the  paper. 
The  cords  uf  the  sheds  are  stretched  as  much  as  posuble ;  and  the  paper,  fmir  <ir 
Rre  sheeta  together,  is  placed  on  them  by  means  of  a  wooden  instrumml  in  t:« 
form  of  a  tall  T.  The  principal  difficulty  in  drying  tlie  paper  consists  in  i.^ 
dually  admitting  the  external  air,  and  in  preventing  the  cords  from  imbimi  g 
moisture. 

The  inconvenience  of  the  expansiun  and  contraction  of  the  cords  from  sllrn* 
tions  in  their  hmnidity,  might,  we  conceive,  be  remedied  by  Miurating  ihttii 
in  a  solution  of  caoutchouc,  which  would  not  destroy  their  flexibility-,  but  v<'i>li 
enable  them  to  resist  moisture,  and  render  their  durability  almost  everl-i-- 
In  some  mills  the  paper  is  hung  u|wn  Hrauuth,  rounded  laths,  and  the  dr^ui^  i 
effected  by  steam  or  not  water,  circulated  in  pipes  through  the  room. 

The  sixe  for  the  paper-makem  is  made  of  the  shreds  and  psring*  procorrd 
Avn  the  tannen  and  parchment-makers.   All  the  putrefied  parts,  and  the  Ur.-c 
being  separated  from  tnem,  they  are  enclosed  in  a  Vind  of  basket,  and  let  <:  '«n 
by  a  rope  and   pulley  into  a  cauldron.     When  tlie  solution  of  the  gel  on  t« 
found  to  be  complete  (which  ts  ascertained  by  drawing  up  the  b«»lLrtj.  it  n 
allowed  to  settle  for  a  while,  and  then  twice  filtered,  before  it  is  put  into  liis 
raosel  into  which  tlie  paper  is  dipped.     After  iliis  a  certain  quantity  of  alum, 
also  of  smalts,  or  other  pigments  calculated  to  improve  tlie  lint,  o-  i-  ■  .-■ ■  i 
peculiar  hue  upon  the  paper,  is  added.    The  workman  then  takes  a  h: 
sheets,  smoothed  and  rendered  as  supple  as  posDihle,  in  his  left  hai><- 
into  iha  vessel,  and  holds  them  setuirate  wi'th  his  right,  thai  they  : 
imbibe  the  oite.     Af^er   hnlding  tliem  above  the  vessel  for  a  sIk  i 
aeiaes  on  the  other  tide  with  his  right  hand,  and  auain  dips  them  ti' 
vtMcl.     When  he  has  ten  or  a  dozen  of  these  handfuU,  they  are  suhmin.  :  i<> 
the  action  of  the  press.     The  superfluous  aiec  is  carried  back  to  the  vessel  ti| 
means  of  a  ^mall  p>pt:     The  wasul  in  which  the  paper  ii  atied  Ii  made  if 
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ftimuhed  vith  a  frate,  (o  five  (be  tiwe,  when  nccesfiary,  the  re^i- 
aitd   B  piMC  of  thJD  boardf  or  felt,  ii  pUcvd  between  everv 
in  laid  on  tlie  table  of  the  preu.     After  the  paper  in  tixcd  it 
ilnitif?  house,  vrhrre  a  gradual  drying  of  the  sieod  paper  U 
'  Tiont ;  the  excbnngp.  likevi»?,  at  this  rtngc,  rci]uircfl 
^&'  m  of  the  paper,  which  may  thrn  rccvWe  iinprfaaiucifi 

d.     When  Ihe  sized  paper  u  also  exchanged,  it  is  poaaihle 
>tit  lAgelber  on  the  cards  of  the  dryioe  house :  the  paper  dries 
titioD,  and  the  size  is  preserved  vilhout  uny  scnftible  waste, 
of  paper  mutually  preserve  the  rapid  upcration  of  the  external 
^Xe  oas  already  penetrated  into  the  paper,  and  Is  fixed  on  the 
iiible  progresa  of  a  well-conducted  drying  houite  rrndrrs  all 
more  perfect  is  proportion  as  it  ii  slowly  dried.     When  ihe 
iplcled,  it  is  carried  to  tliu  fintahing  roc-m,  where  it  is  pressed. 
,r.tinr,1  ■  folded,  made  up  into  quires,  and,  tinally.  into  ream*. 
t  i  r  the  prcra ;  first,  when  it  is  at  its  full  size,  and, 

1!  :  d.     The  principal  labour  of  this  place  contists  in 

paper  uiio  diflerenl  lota,  acenrding  lo  its  quality  or  defects;  afirr 
ladc  up  into  quires.     The  pcraon  who  docs  (his  must  possesa  great 
capable  of  great  altentioni  necaiue  lie  acta  as  a  ch«:k  on  Uiose  who 
ie  p«per  into  diffe vent  lots :  he  takes  the  shceU  with  liis  right  bend, 
rxaiTiinm  ihrm,  lay*  Ihem  o«'er  his  IcA  arm  till  he  has  the  number 
a  quiT>f*.  bringv  the  sides  jiaraltel  to  each  uthrr,  and  places  thtm  in 
''      ■  '  'f.     An  expert  workman,  if  proper  care  haa  been  taken  in 
I  Bniyb,  in  this  mnniier,  about  (KtO  quh'es  in  a  day.     The 
fittUecled  into  rramff  of  20  quires  each,  and,  fur  the  last 
pas,  where  it  is  continued  for  u-n  or  twelre  hours,  or  a% 
kta  of  the  pflpcr-niill  will  permit. 
'oT^niulung   paper  in  one  cominuoua  sheet  of  any  required  lengthi 
an  ingenious  Frenchman  of  the  name  cf  Didot,  who,  in  con* 
lb   (he  Mesn^.  Fourdrinler,   succeeded,  after   the   expenditure  of 
ts  of  money,  in  perfecting  thift  important  improvement,  winch  has 
tml  tnrasure,  suj>ersedrd  the  de»ullory  Uiode  of  otwrating  we  have 
The  action  and  arrfliigirncnt  of  the  improved  mechanism  may 
\  .'ntttl   frame,  of  anv  required  length  or 

ur  c)lii>der  at  each  end,  over  whicli  is 
llr»i  wiu  ii  iiin^»  ntic,  of  ihc  requisite  texture  or  fineness,  for 
manufdciurcd  by  it.     At  one  end  of  the  frame,  parallel  with, 
over  one  of  the  cylinders,  is  a  long  angular  trough,  or  sluice, 
pulp  is  receivrd  tr«m  a  vat  above,  wherein  it  is  continually 
'  ,>a«ii(a  thmu^h  a  long  alii  or  opening,  regulated  by  a  screw, 
:tim  upon  tlie  whole  breadth  of  the  endless  web 
<  <li'rs  are  in  motion,  canyinp  forward  the  stratum 
Ig  luiitiuii  It  communicated  to  it  laitmlly  by  the  ellernating 
iced  by  a  revolving  crai.k;  this  agitation  of  the  pulp,  as 
u  it  through  the  u  ire-work,  produces  the  felting,  or  inter- 
fibre,  aa  perfectly  as  it  ia  done  by  hand ;  and  the  pulp  ii 
»g  f>ver  the  sides  by  means  of  two  leather  straps,  one  on 
_  round  with  the  web ;  and  by  the  shilling  of  which  straps 
*T.  n.  ihe  ctnlie,  the  width  of  the  paper  may  be  regulated. 
i>s  arrives  to  the  faribest  end  of  the  machine,  it  has 
■'y  lo  be  taken  up  by  a  larger  cylinder,  covered  with 
id  I*  then  pacard  betvueen  a  series  of  similar  cylinders,  and 
on  to  a  n  rl ;  and  when  this  reel  has  &ixteen  or  eighteen  quiiea 
U  is  r  d  another  put  in  its  place;  the  paper  is  now 

by  n  .1  inci&ion  through  the  coil,  when  it  undt'igi»rs 

that  we  have  described  in  making  paper  by 
s  machine  ia  given  in  the  Iifj)frtonf  of  ArU^ 
ku  S'l  riri,  CO  ^^  i.wYi  mm  niust  rc>et  our  readers,  in  order  that  we 
[hx  the  dcscrptiun  of   a  variety-  of  improvements  in  paper 
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making,  founded  upon  the  admirable  mccbanistn  we  have  briefly  nulio 
vhich  the  public  stand  indebted  partly  to  the  ekil).  and  whuUy  Ui  the  deivrie 
peneverauce  of  the  Meun.  Fourdrinier.  It  U  indeed  to  be  lamented  iliat 
gentlemen  have  never  received  any  adequate  remuneration  Ibr  the  benefli 
they  have  conferred  upon  their  country. 

The  6rftt  invention  which  we  have  to  noHc«  potsenefl  a  coutiderable  di 
of  novelty  and  ingenuity;  the  authors  and  patentees  of  \«luch  are  }4i 
Dennison  and  Harris,  paper- makers,  of  Leeds.     The  paper-mould  u,  hi 
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liut  diffirendy  arranged,  forming  simply  the  exterior  or  peri- 

'-         ttlilili  rcv.ilvps  ill  the  pulp  vat.  TIio  preceding  engraving 

iratu»,  shown  jiiirtly  in  lection.     a  ii  a  vcsmn 

ji    .  '     'ly  diluted,  which  ii  pre«erved  at  the  deiired 

'i»  usual  tneBii*.  no  tliot  the  pulpy  h'quid,  when  the  machine  i« 

over  tlie  curved  aide  gf  the  wsmI  into  a  revolving  cylindricflj 

r«>t«l  ft,  n  VAMC  r  i«  made  to  revolve,  tu  keep  up  a  puweH'til 

svefit  any  of  tiie  fibre*  fruin  uubsiding.     The  rotatojy  mould  It 

periphery  like  b  <ieve  (which  will,  herealior,  bo  particulorly 

and,  «  il  tur»»  nmn«J  In  the  direction  of  the  arrow,  the  pulp  ts 

■  f  part  of  the  water  inntandy  draiti*  through  the  bars 

I.  in  a  loose,  spongy,  wtt  itate,  is  formed.    The  con- 

..*i  brings  this  ptdpy  matter  in  contnct  with  an  endless 

by  a  BUperior  attriiction  of  coticsion,  attaches  to  itself  the  pulpy 

it  forward   between   that  felt  and  another  felt  e,  where  it 

from  a  pair  of  wet  rollers  f  f^  iJien  a  greater  pressure 

'g  ;  fVoni  tbcDCC  the  paper,  in  a  comparativelv  dry  ntale, 

a  rolalory  vano  h,  upon  which  it  is  folded :  when  ihts  vane  ii 

U  ix  removed,  and  another  vane  substituted  in  its  place.     In  thin 

"flheet  of  any  required  length  may  be  made.     The  cyhndrical  mould 

t  in  a  veMcl  nf  water  i,  which  serves  to  wash  off  the  fibrous  m^ttfr 

te  to  it,  and  to  receive  the  water  which  drains  from  the  diluted 

1%  over.     The  cast-iron  frame  upon  which  the  mould  revolver  is 

ri,,,f  i.t-T^i  shaking  or  trenibling  mution,  essential  in  the 

i  by  a  cruuk  and  rod,  or  by  any  of  the  otlicr 

ic(  ^  _     >iuiiiiicated  from  the  gearing  which  drives  the 

ifl  roUer  k  is  called  the  combing  roller,  as  it  takes  the  paper  off 

TT)(t  rnller  is  provided  with  a  regulating  screw,  to  tighten  the  web, 

4gaiitst  the  mould.  The  upper  wet  roller*/,  and  the  upper 

.\tQ  regulating  screws,  by  which  they  may  be  elevated  nr 

the   lung  sloca  wherein  their  axes  rcvulve,  so  as  to  increase  r>r 

prvsiure  upon  the  wet  paper.     A  small  roller  /  is  employed  fur 

;>.iper  OS  it  passes  from  (he  felt  on  to  the  vane  H.   t\A 

1  very  wet  by  receiving  the  water  from  the  paper,  a 

oed  to  press  out  the  water  from  it  as  it  revolves.    For 

iiing  of  the   webx  from    the   fibrous    matter,    small   rotatory 

rn.i  fi.  hi*   U'ttA  'in   n^  to  brush  over  their  surfaces;  and  the 

vRr  the  felts  is  also  recommended  by  the 

At  '       ^  M  of  the  rotatory  mould  forms  the  prin- 

of  this  mvenlion,  and  the  ground  of  patent-right,  it  is  proper  thut 

«.-«cribe  it  more  pHrticutarly.     In  its  uuilinu  it  prcicnta  precisely  th» 

military  drum ;  its  periphery  \»  furmed  by  connecting  together  a 

lie  rings;    the   cylinder  is  then   covered  longitudinally   with 

thin   bars  of  coppti,  three-eighths  of  an  inch  wide,  plncrd 

to  form  a  complete  grating  over  the  whole  surface.     Tiiti 

II  htlfini  priijeclions,  to  keep  them  at  n  rcgulur 

;1  1(1  he  mudu  by  passing  plain  slips  of  cupprr 

rith  iiideniuLions  on  ono  of  them,  adapted  for 

!-ltle  slabs. 

^  ii.h  laid  paper  (or  paper  made  in  hand  mould*) 

*r.  ^or  that  made  on  the  endless  wire  web  in  a  machine,)  by 

mnrk  lines.     Ilitlicrto  the  machine  paper  has  been  made  on 

h  gives  it  that  smooth,  woven  api»earonce  ;  while  the 

(urt    paralltl   Inici,  crossed   by  a  few  thicker  lines 

\  prut'ess  of  working  wire,  in  mukiiig  the  hand 

Tttioned  elfcct,  is  tedious  and  expensive;  but 

'  Hum  tii'in  la  generally  preferable,  and,  we  believe,  is  worth 

rkat. 

of  the  iareollon  w(>  shuU  next  describe,  is  to  make  a  paper  resem- 

pafic^  tiy  a  machine.     For  this  purpose.  Mr.  Loui*  Aubrey,  of 
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Two  Watera,  in  llerirordihire,  took  out  a  patent  in  1 S27,  ('  >  sai 

that  will  produce  th«  ume  kind  of  vat«r-marki  asare  ex;  thcl 

The  warp,  consutin?  of  t]ic  small  wires,  is  put  into  the  loam  in  the 
until  the  reed  is  fiUeu  to  the  width  required.  A  wooden  or  meUl  roller, 
inches  in  diameter,  containing  in  a  line  firmly  fixed  as  many  metallic  pe^ 
are  large  water  lines  required  in  the  paper :  these  pegs  stand  out  firom 
about  a  quarter  of  an  inch,  and  answer  to  corresponding  large  diviaioi 
the  reed.  The  targe  warp  is  tlien  placed  on  to  each  of  thetv  pegs,  and  1 
roller,  until  a  sufficient  length  is  obtained :  the  ends  are  then  passed  thi 
front  hamcM,  placed  somewhat  higher  than  the  small  harness,  and  from 
tlirough  the  large  divisions  in  the  reed,  where  the  ends  are  made  fast  to 
iron  rods.  In  iais  manner  both  warps  are  drawn  tight,  and  the  weaving  is 
cuted  by  the  usual  process.  The  superior  thickness  of  the  wires  of  th« 
warp  causes  them  to  project,  and  lo  produce  the  coarse  vmter  lines  b 
paper  made  with  iL 

About  the  same  period  uf  timr,  Messrs.  J.  and  C  Phipps^  of  London,  imki 
apatent  for  adilferentmodeof  producing  the  laid  psperimpreMtoni  ins  reicV 
which  is  of  eaay  application  to  a  Fourdriniera'  machine,  as  it  consists  simply 
the  addition  to  the  latter  of  a  revolving  cylinder,  which  impreases  the  pect 
WMler  lines  required  upon  the  wove  paper  as  the  latter  is  recei\'ed  upon  tht  ii 
For  this  purpose,  the  cylinder  is  formed  of  wooden  discs  at  the  ends,  and  < 
trie  ridga,  and  turns  on  a  central  iron  axle.  Over  the  periphery  of  the  eyl 
the  same  hind  of  wire-work  as  the  laid  paper  moutdi  are  made  of,  is 
round,  and  carefully  joined  at  the  seam.  This  cylinder  is  mounted  over 
felt,  so  as  to  rest  its  weight  upon  it,  by  turning  loosely  in  vertical  slots,  mad^l 
brass  bearings  on  the  side  frames  of  the  machine ;  the  wire-work,  Um 
poMine  upoD  the  newly-made  wet  paper  on  the  felt,  produces  the 
water  Tines. 

Mr.  George  Dickenson,  of  Buckland  mill,  near  Dover,  who  has  ibown 
skill  and  perseverance  in  improving  the  mechanism  of  the  paper  mAnufsci 
for  wliich  he  has  had  many  patents,  obtained  one  in  I83R.  which,  conibil 
oeveral  previous  imnrovements,  we  shall  here  describe.     In  the  insehinn 
have  already  noticed,  it  will  be  observed  thnt  a  lateral  or  horizontal  moti 
given  to  the  endless  web  of  wire  for  felting  the  fibres,  and  separating  (he 
iVom  the  pulp.     The  leading  objects  of  this  invention  are  to  give  a  rapit 
lion  to  the  wire  web  in  a  vertical  direction,  and  by  rarefying  tbc  air  ui  ' 
the  wire  web,  cause  the  atmosphere  to  press  upon  tlie  superiur  surfa 
paper,  by  which  a  farther  portion  of  the  water  u  driven  through  the 
the  rarefied  apartment  underneath,  and  thtis  the  paper  is  more  st 
cfTeciually  dried.     From  this  account,  somewhat  of  the  n&tuie  of  tike 
may-  be  understood.     We  will  now  describe  the  arrangements  more 
with  reference  to  the  accompanying  engravings.     The  engraving  on 
pa^e  exhibits  lide  elevations  of  two  distinct  machines,  which  are  brought 
acuon   together;    they   are  marked    J-lg.   I,  Fiff.   2,  and  /*y.  3,    which 
lows  it,  exhibits  a  longitudinal  section  of  the  exhausting  cylinder  only. 
f^.  I ,  fi  a  is  a  wooden  frame  supporting  the  whole ;  hbbua  iron  fri 
to  a  similar  one  on  the  opposite  side  by  a  rod  at  top,  and  a  bar  st  the 
vibrating  on  a  pivot  c;  t^a  cylinder,  revolving  on  a  fixed  axis  e;/l  andj 
wheels,  which  give  motion  to  the  cylinder  ^  by  a  toothed  wheel  on  tlie 
/ 1,  shown  by  dots,  which  takes  into  another  toothed  wheel  on  the  n-IInt 
g  a  cylinder  revolving  in  pivots,  supported  by  the  frame  bb  ;  As  roller 
motion  by  the  pinion  (shownj  driven  by  the  toothed  wheel  on  d,  and  •! 
takes  into  another  wheel  on  tlie  end  of  the  roller  h  :  Jt  another  roller  (umii 
grooves  by  being  placed  in  contact  willi  the  revolving  roller  A  ;  /// 
web  of  wire  passing  over  the  cylinders  rf  and  ^,  also  betwixt  the  rollen  A 
and  over  the  tiglitening  rnllrrs  m  and  m,  the  Utter  of  which  is  movable 
screw,  in  order  to  regulate  the  lenxion ;  oo  a  series  of  rultcre  sui 
wire  web,  nnd  revolving  upon  npindles  in  notches  cut  in  ths  side 
to  the  (Vanie  66,-  />  a  slout  piece  of  braw  called  the  deckle,  plaeed 
•ide  of  the  machine,  over  the  wire  vtbv  and  supported  by  the  crow 


ft  resiel  of  wnter ;  the  iitrapa  cunBne  the  jiiilp  At  the  »i6es  of  the  vch.  and  n| 
Iftte  the  witlth  of  the  pitper,  which  is  oecurdiog  to  the  distance  tlie  decklM: 
iisundi-r;  tt  tighteiiiiig  tollen,  to  ti^'hten   the  deckle  Klrapg ;  r  »   Iftm  bmt 
ukec).  driven  by  the  jjriiiie  muvcr,  &nd  driving  the  sirtatlev  bftfid  wlieefie; 
Inltcr  carrieK  a  crank  (nut  seen)  let  thrce-el^hth)i  of  tin  inch  out  of  the  cenni 
u(  tlie  axil  uf  the  wheel,  but  which  eccritriciiy  can  be  altcfL'd  at  pleasure 
connecting  rod  oltached  to  the  crank  and  to  the  frame  t,  con-  '      '  I'cr  la 

riite  and  (all  three-qtiorlLTS  of  an  inch  at  eacli  revnliition  oT  ti  ,  yin 

iron  ttand,  and  fupjHtrting  tlic  spring*  x,  upon  which  the  Irantf  </  miir.  •  »i  ntit 
deft4*etii  of  the  connecting  rod  f,  and  thus  asfists  the  crank.  I  a  iMiip-init, 
altJiclicd  to  the  frame  b,  and  extending:  the  uhule  widih  nf  ihu  wire  web,  tii  tli* 
fronl.  b^mrd  U  attjiclitd  a  piece  of  leather,  whjch  descend*  on  tu  the  wir*  mtb, 
und  distributis  the  pulp  equally  over  the  ueb;  2  a  thin  piece  of  btuinl,  m 
rdefvnyt  upon  the  uire-web  between  the  di'cklr^,  and  keeping;  ItHck  ihr 
bubbles  of  Air  and  water  in  the  pulp  ;  3  a  fixed  pulp-box,  which  feeds  the  Uir 
1,  and  rcgulfttes  the  quantity  therein ;  4  a  pipv  lending  Irom  ihe  cyliiidrr  i  tv 
the  air  pump.  /»?■  ^»  ^  ■  metal  roller  revolving  un  bearing  which  c«h' 
raised  or  lowered  by  the  screw  b  ;  c  another  railer,  revolving  in  a  fi^' 
tliis  roller  \»  set  in  motion  by  the  lootbed  wheel  d  on  its  axis,  wliich 
the  wheel  e,  the  latter  receiving  its  motion  from  the  prime  mover,  jj  i  <>  v 
leM  web  of  felt,  pasning  round  the  small  rollers  5/^5^,  and  belweew  Ine  mlli'i'** 
and  c;  h  the  rct-I,  turned  by  a  pulley  it  on  its  hxi*;  the  latter  ia  driven  h) 
bond  passing  over  it,  and  ft  pulley  on  the  axis  of  e. 

The  operation  of  the  madiine  is  h*  follows:  the  pulp  flows  from  llis  box 
into  the  box  4,  thence  is  distributed  by  the  leather  uu  to  the  wire  veb;  c 
arriving  at  the  cylinder  d  the  paper  receives  a  confiiderdble  degree  of  pieisiin 
upon  ila  external  surface  from  the  atmosphere,  owing  10  the  air  being  rarcf 
in  the  interior  of  the  cylinder  by  mcani  of  an  air  pump  attached  to  tbe  p>p*^ 
and  Ihe  paper  is  thus  deprived  of  the  principal  part  of  it«  water.  Tht  ot 
tinunus  *lit;i-t  of  paper  then  passes  between  the  rollers  h  and  Jc,  and  (hrDrc< 
to  the  endless  web  of  felt,  when  the  remaining  water  it  coni  >i  <-d  « 

by  the  rollers  a  and  c^  Fiff.  2,  preporator}'  to  its  being  coiled  ■  I  A. 

J'lg.  3,  a  section  of  tliu  cyhader  d.     d  i»  the  ei(ha»stinf  cvuixm,  ui  I 
and  pietced  full  uf  holes;  ee  end  pieces  bolted  tu  </,  und  carrying  CqoUm 


wh»els  upon  their  periplieries ;  //  a  hollow  fixed  centre,  upon  which  d  revolt 
and  bent  into  the  form  of  a  crank  ;  p  a  trough  composed  of  an  iron  bottom 
wooden  aides,  and  liavin^  two  movable  end  piDceN  />  k,  which  are  set  to 
vidth  of  the  paper,  the  whole  is  covered  with  leather  :  thii  trough  is  «np^>ac1 
by  the  standards  mi  6xed  into  the  axis//,  and  is  presKed  by  s|iiri\l  ip: 
against  the  cylinder  d ;  i  u  i>ipe  fitted  into  the  bottom  (f,  the  outer  end  plangj 
in  water,  m  n  pipe  pierc(>d  full  of  holc-s,  and  Icadrne  In  th«  air  pumn- 
Mr.  John  Dickenson,  nf  Nash  Mills,  llcrtlnrds!.  '  *        ' 

stand  indebted  for  several  impiovemt'nts  in  the  ]>. 
patent  in  1829  for  "  a  new  improvement  in  the  mrtiMio  m  n{;<i:iiiii 
by  machinery,  md  also  anew  metliod  of  cuitine  paper  or  other  nj 
Aiogle  sheelt  cr  pieces,  by  means  of  machinery."     From  a  peiUAftl  u  ;;..  . 
ficalion,  we  find  thene  ui  consist,  firsts  In  ctmning  the  p.iper  to  be  pnrsanl  btft 
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'MMwr  of  which  is  lo  be  hpAt^  by  Bt««m  in  the  uiujU  «ay»  fint 

U.  ana  af^orwards  with  the  other  upwards,  ro  givt  it  an  eauKJ  glost 

;  fpcondly.  Co  iiitroduoe,  during  the  manufaciure,  into  toe  cviitro 

'T  niher  reticulated  material;  and  thirdly,  to  cut 

',  by  a  moro  convenient  and  expeditious  method 

i  iiL-  lint  object  be  effects  by  carrying  the  paper  upon 

«  arries  of  ruUcrv,  &imilnr  to  those  employed  in  the  double  machines 

of  *  sheet  of  paper  at  one  time  ;  the  second,  by  placing 

•eries  ol   bobbins  with  thread,  or  a  roller  with  any  othar 

iced  into  the  pnper.     These  threads  are  guided*  by  a 

Her,  triCo  the  pulp  close  to  lite  first  or  feeding  roller,  which  takes  up 

I  foTin  tile  pat>cr,  and,  by  the  current  of  the  pulp  approaching  the 

ler,  tlio  tlireaas  arv  bruU};ht  into  contact  with  iL     The  third  improve- 

rcctf  hy  AfHxiiig  to  the  bottom  of  a  lollr  oscillating  frame,  &  series  of 

rutving  ctittcnt ;  and  when  this  frame  is  made  to  oacillute,  and  the 

polve,  they  traverse  along  the  edge  of  stationary  cutters,  on  which 

bo  cut  is  extended,  and  thtu  the  advantages  of  a  clipping  action 

mt  patent  granted  to  tlie  lost- mentioned  Mr.  John  Dickenson^ 

for  an  impruvcincnt  upon  his  previously  patent<?il  machinery, 

make  ihiiker  paper  of  a  better  quality  tlian  could  be  produced 

{ncch«ni*n).     To  obtain  this  reiiiiU,  he  employs  two  cylinders 

pulp  fnim  separate  trotighs  at  the  same  liiiu*,  from  each  of 

mf  wet  paper  isL'onveyed,  by  means  of  endless  fells,  to  a  pair  of 

they  are  united  by  pressure,  the  sub&equent  manufacture  of  the 

compli^ted  in  the  usual  manner-     To  have  a  char   idea  of  this 

it  in  only  necessary  to  con«ider,   that  a  duplicate  of  the  pulp 

the  rommon  machines  is  introduced  in  any  cnnvcnient  situation, 

ly  the  localities  of  the  mill;  and  that  it  is  actuated  by  the  tamt 

licV  '         ''■"■  first  cylinder. 

<li0  grant  of  the  last- mentioned  patent,  another  was 

.1,  iuit.,  of  Dartfurd,  for  "a  machine  upon  a  new  and 

ictiun  fur  the  manufacture  of  paper,"  which  we  find,   by  a 

KSpccilicatian,  to  be  for  precisely  the  same  object  as  Mr.  John 

;  hut  the  prtJCeHs  adupii-d  by  Mr.  Hull  is  much  more  ele^^ant  and 

In    order  to  collect  to  ibe  surface  of  the  main  cylinder  of  ibe 

f  pulp  uuHicient  to  make  paper  of  any  required  thickneas, 

111    hwlrdulic   pressure,   in    the   following   manner:  —  tho 

niiidc  to  tiini  in  a  vessel  supplied  with  pulp  on  the  one  side,  and 

thv  other,  which  rises  considerably  on  its  exterior,  and  through 

n  mode  hollow  for  the  puq>o»t',  and  has  a  bent  pipe  extending 

rrtt  purT.     The  water  is  continually  pumped  from  the  interior 

'  *'  -  ,  by  the  dilference  in  the  altitude  of  the  water  inside 

pressure  wtU  be  obtained,  variable  at  pleasure,  and 

^  r  <,r  less  quantity  of  pulp  to  adhere  to  the  surface, 

w..  ;/e,  supported  by  strong  ribs,  to  admit  of  the 

IX  \  I  •  >ierior  lo  the  interior. 

iiion  we  have  to  notice  is  by  Mr.  Wilka,  one  of  the  partners  of 

m,  Don  kin.  &  Co.,  engineers  of  great  eX|>ciieiKe  and  celebrity 

It  of  mrrhuniitm ;    they  having  been   ahiif^t  unceasingly  en- 

ictJoii  of  the  Fonrdrioier,  end  other  paper  inocliitieB,  from 

tion  to  the  present  lime :    any    improvemeut,    therefore, 

'hcttse,  CAines  viith  it  a  recommendation  for  utility.     The 

pi  '    ^  '      ''lis  putfntee  i-^  the  application  of  an  additional 

Itk  <r«.     The  addiMon.il  toiler  io  to  be  perforated, 

.iir  escape  of  the  woier  from  the  pulp  web,  prr- 

ihjecled  lo  the  pressing  ndlers.     ^itU  more  to  facilitate^ 

Wairr,  Mr.  Wilks  propt>i>es  tu  employ  the  pressure  of  ll>e 

l|;  a  varuMin  within  that  part  of  the  porlorated  roller  ofi 

Tlie  method  of  makiiii;  these  luUcis  is  dtiacribttd  |» 
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ivn&itK  of  the  following  procnsea :  a  piece  of  thcct  copper,  jnu%  or  ol^ 
ttiilable  metal,  is  bent  and  soldered  in  the  form  of  a  tube,  whose  length  is  mjoiI 
lo  the  circunifereace  uf  ihu  intended  roller,  and  whose  circumference  is  e<]usl 
to  the  length  of  the  intended  roller,  making  un  allowance  for  the  waite  tl 
the  ends.  The  tnbe  is  then  to  be  drawn  on  trehlett»,  in  the  usual  uiuincr, 
and  oflLTwards  turned  truly  cylindrical  on  the  mandril,  on  which  it  was  drava. 
A  series  of  grooves,  eight  or  ten  in  number,  are  then  turned  half  thrmgfa  ibt 
lube,  with  a  tool  the  sixteenth  of  an  inch  wide,  and  so  made  as  to  malir  tbe 
bottoms  of  the  tubes  as  wide  as  their  tops.  The  tube  is  then  taken  from 
the  mandril,  cut  open,  and  bent  inside  out,  and  soldered  in  the  form  of  anodicr 
tube,  whose  length  shall  correspond  to  the  circumference  of  the  first,  thus  cus- 
itituting  a  hulluw  cylinder,  with  longitudinul  grooves  inside.  It  is  to  be  igaii 
drawn,  and  turned  with  grooves  to  the  amount  of  twenty-four  in  tlic  inib; 
theitc  will  of  cuiiruo  crosis  the  other  at  right  angles,  and,  being  cut  half  throiigb  u 
before,  the  entire  !(urfacL>  will  be  composed  of  traii^vene  ridges  and  rectan^tr 
perforations.  When  it  is  desired  to  employ  the  exhausting  principle,  a  •fcwud 
perforated  cylinder  is  introduced  within  the  fimt;  the  iinit'r  cylinder  must  be 
made  smooth  inside,  that  it  may  lit  air-tight  itpon  a  sectoral  cavity,  extending 
from  the  axes  to  the  circumference,  enclosing  about  an  eighth  part  therpoi, 
opposite  to  the  place  covered  by  tiie  web  of  paper,  ai  it  poieea  orer  the  rotlvr., 
The  air  is  pumped  from  this  cnviiy  through  the  axis,  which  is  made  hollow  hf- 
that  pur[>ose  by  an  air-pump  of  llie  usual  construction.  When  this  method 
ahstracting  the  water  is  employed,  the  roller  must  be  put  in  motion  by  a  troliJ 
of  wheel-work,  so  arranged  that  it  may  coincide  precisely  with  the 
through  the  machine. 

\S^0.  From  a  perusal  of  the  speciBcations  of  patents  granted  about  tbiij 
period,  it  would  appc-ar,  that  the  attention  of  the  mniufacturers  ol'  paper  nl 
rathvr  directed  to  such  iniprovcmenls  of  the  mechanism  as  were  calcuUtcd  W 
ameliorate  and  enhance  the  qualHtj,  ihtin  to  such  as  might  accelerate  the  pruccn, 
und  increase  the  quantity  ;  nnd  the  ingenuity  and  Lalt-'itt  thus  cjdled  iniu  uctioaj 
by  rival  manufiiclurers  iv  deserving  uf  record,  were  they  of  le«  practicul  utilitfij 
We  thall  therefore  notice  three  of  their  inventions,  in  the  order  of  the  dale 
then*  patents.     Tlie  first  is  Mr.  Richurd  Ihutson's,  of  Stanwcll,  Middleses. 

Hitherto  much  difficulty  has  bei-n  experienced  in  clcnring  the  stuff,  or  pulj 
of  wliich  paper  is  made,  of  the  small  knots  which  are  invariably  found  iu  it, 
which,  if  ikot  separated,  neces«anly  deteriorate  the  quality  of  the  paper, 
sieves  or  atrainen  whicli  have  been  generally  employed  for  separating  the  knt 
have  been  cither  -io  wide  in  the  meshes  as  to  pcnnit  the  smuncr  knuta  to 
through  or  else  they  very  soon  get  clogged  up;  for  it  is  evident  that  ilie  * 
of  which  even  the  finv^t  pajwr  is  made  ivn  cuiiitidcrahly  longer  than  one  of  1 
meshes  in  the  sieve,  and  hence  they  will,  instead  of  poising  througli,  be 
posited  across  the  meslies,  and  immediately  render  the  sieve  usclesa.    To  reni< 
these  impcrfectionR,  Nfr.  tboisoa  mimiifaclures  his  sieves  nr  atrainers  (whicb 
applies  to  the  Fuurdriuier  machines)  of  metallic  bars,  giving  the  preference 
gxui-raetal,  made  tint  on  the  upper  surface,  nnd  about  half  an  inch  wide,  or, 
all  events,  of  a  width  greoter  than  the  length  of  any  of  the  fibres  in  the  pulj 
The  bars  are  strengthened  by  a  projection  extending  along  the  middle  of  ll 
lower  sides,  so  that  the  cross  section  of  one  of  the  bars  may  be  repreicnted 
the  letter  T.     'I'liese  bars  are  in  a  frame  at  a  distance  from  each  other, 
responding  with  tin*  intended  quality  of  the  paper  for  which  the  sieve  is  to 
UHcd.     lie  1)05  designed,  however,  a  very  ingenious  method  of  adju»ting  ' 
diaunces  between  the  bars,  so  as  to  make  the  same  ideve  answer  fur  tlie 
facture  uf  paper  of  ditlerent  qualities  :    for  this  purpose  he  makes  nil 
la  taper  unil'omdy,  and  fixes  every  alternnte  bar  with  its  narrow  end 
the  same  side  of  the  sieve,  and  lie  frnu)r5  the  other  bars  together,  but  does 
fix  them  to  the  sieve;    they  are  mtrodnci-d  between  the  fixed  bars,  with  th< 
narrow  ends  in  n  contrary  direction.  By  this  arrangemeui)  it  is  evident  that 
distances  between  may  be  dnnini-ilied  or  increased  to  any  degree  of  nicely,  wi 
ihe  greatest  facility,  by  pushing  the  frame  of  loose  bars  forwards  or  backwan, 
vUca  ii  effected  liy  tncuns  of  adjusting  screws.     The  sieve  is  to  be  placed  iuj 
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ty  ittuated  lo  receive  the  pulp  from  the  ho;:,  or  machine  by 

torn  lo  pieces,  ajitl  a^Uted  into  llie  consistence  ol'  piilj^ 

.'C,  which  ri  made  in  the  form  of  «  rcctniigiilar  pttmllclo^ricm. 

i^ei  to  the  trough,  and  the  other  it  connected  with  u  »et  uf 

rbich  it  ic  clevuted  und  depreucd  with  gnat  ropiditj' ;    and 

M»  clogged  tip  by  th«  knoUs  which  it  Bepnrates  from  liic  pulp, 

to  be  cle<ued  by  a  rnke  or  briuh,  made  of  h«rd  brisUes.      Ihis 
highly  ingenious  invention;  and,  in  the  haiid«  of  a  practical  mun, 
riHKii  £ii1  10  become  useful  lo  the  public 

lAtenc,  dated  March  1^31.  is  the  invention  of  Mr.  G.  W.  Turner, 
hirreyi  which  con^iftts,  hnit,  in  ihe  conalniction  uf  a  new  specjeii 
itittg  the  lumps  and  coarse  parts  of  the  pulp  from  the  Huer 
only  be  employed  in  the  fabrication  of  the  paper ;  and 
Fnudc  of  npplv  Hig  the  sieves,  so  as  to  supersede  the  uttc  of, 
•ubstitute  liir  tlie  vat  and  the  Aoj.  Mr.  Turner  describes 
levei  in  ht«  speciticalion*  slightly  varied,  but  partaking  uf  the 
tieatures.  That  tu  whicli  he  appears  lo  give  a  preference  is 
.|^d  consists  of  a  scries  of  concentric  rings  of  ihin  metal, 
right  angle,  but  placed  with  a  flat  side  upwards,  like  the 
thus,  rrr;  they  ore  arranged  tn  concentric  circles,  leaving 
annular  crevices  about  the  liftieth  of  an  inch  wide,  and  are 
rs,  or  solder,  to  radial  arms  underneath,  proceeding  from  a 
peripheral  band,  which  is  about  8  inches  deep,  and  3  feet  in 
lanner  in  wliich  the  sieves  are  used  we  will  now  txphiin. 
\%  sijuare  vat  or  cistern  is  lixed  a  framed  standard,  supporting 
at  its  upper  cxtreraity,  the  axis  of  a  vibrating  beam ;  to 
jam  is  smcpended,  by  a  rod  or  spindle,  one  of  the  sieves  Jusl 
mis  of  which  lie,  when  at  reiit,  upon  the  surface  of  the  pulp 
le  rods,  or  spindles,  are  jointed  to  the  beam,  to  allow  of  uietr 
lly  by  its  vibration,  which  is  effected  by  a  rod  connected  to  a 
ink,  Uic  latter  imparting  sufficient  motion  to  the  sieves  to  cause 
to  be  alteniutely  lifted  out  of  the  pulp  an  inch  or  two.  and  then 
it.  To  thia  acUun  of  tlie  sieves  is  added  that  of  a  rotatory 
jated  to  them  from  the  first  mover  by  means  of  pulleys  fixed 
Indies,  which  pass  through  centre  holes  in  the  standard  frame, 
with  swivel  joints  between  the  links  iliat  connect  them  to  the 
ftdmitf  of  a  rotative  as  well  as  a  vibratory  action,  at  the  same 
^Irnds  tu  diilodge  any  gross  particles  that  may  slick  in  the  inter- 
ieves,  and«  at  the  same  time,  to  disturb  and  agitate  the  whole  con- 
at.  Tlie  I'ltlp,  thus  reduced  to  a  smooth  and  homogeneous  ntale, 
Ide  lip  tn  tlie  VMt,  directly  on  to  the  endless  web  or  moutd|  and 
the  necc*iiiy  of  tbt*  "  hog." 

.  John    DiikeuMin    took  out  i  patent  for  the  same  important 

[M-rfectly  uniform  and  smooth  pulp,  in  order  that  the 

tight  be  of  a  tirm  and  even  texture ;  the  process  w* 

n  rt-'ierence  to  the  figures  on  page  254.  aaa^  Fig.  I,  repre- 

•t  containing  the  pulp,   which  is  to  be  regulated  by  a 

bottom;  cc  is  a  rotatory  cylinder,  through  which  thHt 

r  pulp  that  is  to  be  made  into  pa{>er  passes;  the  knots,  grit, 

d  ffoin  entering  by  the  wires  which  envelope  the  periphery  of 

wires  are  arronged  sjiirally  by  a  conunuous  coil,  in  the 

cage,  but  »o  cloMc  together  us  to  leave  only  the  one  hun- 

of  an  inch  space  between  them.  The  wire  recommended 

_     rawo  of  the  R^ure  represented  in  Fry.  2,  the  narrow  uader- 

%eri  next  to  the  cylindei,  where  it  in  tu  be  fosiened  by  rivets  to 

n  ee,  leaving  the  imifurm  space  between  the  coiU  as  before 

(nay,  of  cu4ir»e,  be  easily  perlunned  by  u  g>iugc.    The  spaces 

pulp  must  pass  ore,  therefore,   lungitudinul  tlits,   two  or 

matdL  only  Uie  one  hnndred  and  rifXeenili  {Hirt  uf  an  inch  widu. 

luidrr  aic  closed,  except  at  the  axes  uf  rotation,  which  ute 
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formed  of  large  tubee;  through  tliese  the  fine  pulp  received  loto  the  erl 
flowi  off  to  the  mould  on  which  the  paper  is  foroted.      As  there  wdum  hi 
continual  liability  of  the  fine  interstices  of  the  cylindcrt  becoming  d< 
Unless  some  means  were  adopted  to  prevent  it,  Mr.  Dickenson  em{dovft  v 
technically  termed  a  float  (though  it  does  not  possend  that  precise  ckm 
which,  by  an  up-and-down  niotioDi  agitates  the  liquid,  and,  by  cliangmj 


r».LJ 


rouTfle  of  the  ctnrent  throtiRh  the  -wires,  throws  off  whatever  has  accnmttl 
on  the  outside  of  them.     This  float  is  a  close  vessel  of  strong  copper,  of  w 
the  length  of  the  cylinder  (four  feet),  and  of  the  sectional  figure  seen 
horizontal  bar  passes  throughout  the  lower  part  of  this  vessel,  and  alsaj 
the  tubular  axes  of  the  cylinder,  beyond  the  plummer  boxes,  in  which 
turn,  where  the  horizontal  bar  is  fastened  to  a  verticnl  bor  h  at  each  em 
are  connected  to  a  lever  i,  whose  fulcrum  is  at  A-.     At  /  is  a  double  cam, 
motion   by  n  gear,  in    connexion  with  the  wheel  that  actuates  the 
cylinder;  every  revolution  of  the  cam  lifts  the  lever  ■  twice  by  means 
wipers  m  m,  and,  through  the  medium  of  A,  the  copper  floai//  also,  ab 
inch  each  time;  and  the  "float"  being  somewhat  heavier  than  the  fli 
which  it  is  immersed,  falls   immediately  afterwards,  producing  the  rr<)l 
agitation.     A  second  iinprDk-enient  under  this  patent,  consists  in  the 
nsually  employed  in   the  transverse  cutting  of  the  endless  sheets  of 
these  are  usually  two  straight -edged  blades,  one  of  which  being  fixed,  Ul 

rper  length  of  paper  drawn  over  it,  the  other  descends  and  divides  the 
^  a  similar  action  to  that  of  shears.  In  h'eu  of  the  u]»per  moving  knife 
■  straight-edge,  Mr.  Dickenson  emploj-s  one  of  an  angiilnr  form,  renreaeftt 
Mf  Fig.  3,  which  is  brought  into  contact  with  the  lower  fixed  one,  aoowTi 

A  patent  for  "certain  improvements  in  siemi^.^/oriBy,  and  frcmr/r^ymy  the  I 
rialsemployed  in  the  manufacture  of  paper,  pasteboard, "&c, was  token  out  IB 
by  Messrs.  De  Sotas  and  Wise  ;  and  us  the  process  pns»es*e«  novelty,  and 
ffueeetiliil  operation  at  the  latter  gentleman's  mill  at  Maidstone,  we  annex  I 
foUowing  particulars,  which  we  have  obtained  by  a  perusAl  of  the  ntecifloi 
A  ley  ii  prepared  with  quicklime,  the  subcarhonute  of  soda  (or  potash),  nhd 
In  a  vessel  of  white  wood,  until  the  alkaline  solution  shall  be  of  lt>4« 
gravity,  water  being  considered  as  lOO**.  Willi  this  solution  a  copper  b 
about  one-third  filttd,  and  beat  applied,  either  by  naked  fire,  or  by  steam 
the  latter  is,  of  course,  preferable.  There  is  now  to  be  added  of  while  bl 
wax  an  equal  weight  to  that  of  the  solution,  and  the  whole  to  be  stirred 


lrf«Ct  nn'ioii  or  solution  of  the  wax  it  effected :  if,  nfier  a  boiling  of  tlires 
pan,  tht4  sliould  not  appear  to  be  the  case  (n-hich  will  etu^Wy  be  diitcerned 
Iter  a  little  experience,  and  without  wuiting  till  the  materials  Imvt-  bi;oi>me  cold 
ft  determine  the  fact),  then  a  little  more  of  the  alkaline  ley  may  be  added,  by 
Icgrcrt,  To  complete  the  operation  :  this  being  donct  and  while  the  tolutton  uf  wax 
boiling  hot,  tnere  is  to  be  added  more  water,  in  the  proportion  of  Jour  gallon* 
I  crvry  pound  of  wax  in  the  sulution,  and  the  boiling  continued.  WhiU  thin 
b  Koing  on,  the  starch  of  potatoes,  in  the  proportion  of  from  four  to  four  and  a 
tuJf  pounds  to  erery  pound  of  wax  employed,  U  to  be  separately  mixed  in  a 
g«Uau  of  water,  and  thrown  into  the  copper,  which,  being  stirred  up,  ihe  whole 
GoaW'nta  of  the  vessel  will  almost  instantly  assume  the  consistency  and  colour 
«f  I  rery  fine  while  paste,  in  which  state  it  will  keep  good  in  summer  for  about 
fiAsea  days.  The  paste,  prepared  as  above  described,  is  to  be  used  in  the 
onfiaary  way  of  sising  papvr,  varying  the  quantity  with  the  quality  of  the  rags 
<f«rsted  upon.  If  the  rags  be  of  the  coarsest  kind,  about  h  lbs.  of  the  pasty 
•ohttion  to  120  lbs.  weight  of  rag  in  the  pulp  will  suffice;  if  of  middling  line- 
ness,  about  4  lbs. ;  and  if  the  very  finest  rags,  about  5  lbs.  of  the  paste.  Pre- 
vuma,  bowevrr,  to  the  mixture  bemg  made  into  paper,  a  quantity  of  alum  in 
aehtion,  equa]  in  weight  to  the  wax  employed,  is  to  be  mixed  with  it  The 
Ittxtmc  is  now  ready  to  be  made  into  paper,  either  by  liand  or  by  inarhinea,  in 
tbtDMUil  manuer.  After  the  sheets  are  formed,  it  is  advisable  to  dry  them  as 
4fN«diIy  it  possible  by  free  exposure  to  the  air,  and  not  to  hang  more  than  two 
w  three  ilieets  upon  one  another,  wliich  should  be  [larted  before  pressing.  It 
ii  slso  recommended,  that  the  felts  used  in  the  subsequent  pressing  of  the  new- 
nwW  Mper,  be  wetted  in  a  weak  solution  of  alum,  and  squeezed  out  by  tho  press ; 
and  thai  ijie  sheets  of  paper  be  two  or  three  times  alternately  pressed  and 
by  which  process  they  will  acquire  a  beautifully  firm  and  {^lussy  surface. 

Citve*  likewise  direct,  tlrnt  the  couching  felts  be  not  washed  out  witli 
with  the  ley,  whenever  required.  Although  the  weight  of  the  potatoA 
k  given  in  the  dry  state,  there  is  no  occa.sion  to  drv  it  (which  is  u  tedious 
on),  but  employ  it  in  the  moist  state,  in  which  it  deposits  itaelf  ut  the 
rn  nf  tha  vessels.     Polatue  flour,   in  drying,  loses  30  jier  cent  uf  water; 
ym  of  water  should  be  deducted  in  calculating  the  weight  of  flour 
As  several  kinds  of  paper  require  only  small  Quantities  of  aixing 
1,  those  points  must  be  regulated  by  the  knowledge  of  the  iDomt- 

manufacture  of  stout  and  beautiful  drawing>boarda  has  occupied  t1i« 
:tal  attrnlion  of  Mr.  Steort,  of  Ue  Montalt  jmper-millK,  Coomb  Down,  near 
•  who  received  an  honorary  medal  from  the  Society  of  Arts,  Maiiufacturea, 
r«afntTCC,  for  the  cumniunicatiun  of  his  process,  which  we  have  abridged 
fVom  the  TVansoc/ioHX  of  Uie  Society. — The  extra  stout  drawing 
card  boards,  as  they  are  usually  denominated,  are  always  made  Inr 
veml  ftheets  of  paper  together  in  Uie  manner  of  a  common  pasteboaro, 
ds  bringing  them  to  a  smooth  face,  by  pressing  and  rolltng.  The 
_  is  •  dirty  operation,  and  the  occasion  of  many  defects,  some  of  which 
IV  tfiaal  lu  tlie  degrees  of  perfection  and  nicety  required  in  a  good  drawing 
Ai^other  great  defect  is,  that  the  far  greater  part  of  the  drawing  and 
•ftjw  p«prr«  now  in  use  in  this  country,  are  of  a  hollow  or  spongy  texture ; 
isamra  Imui  liieir  being  made  of  an  indiscriminate  mixture  of  linen  and 

Bi.   -'         -  iTer  etaiiticity  of  tJio  latter  preventing  its  fibres  from  closely 
Vf.  c-  of  the  wax;  the  consequence  is,  an  irregular  surface,  and  a 

a,  ^Y-*—^-  *ul)iLance,  very  diHerent  from  that  which  an  adherence  to  the 
fiM  fashinnrd  practice,  of  using  fine  linen  rags  only  in  tlie  manufacture  of 
papers,  would  produce.  The  lino-stereo  tablet  is  entirely  (ree  froiu 
eibjcvt^uat  for  tlie  following  reasons : — first,  it  is  not  composed  of  several 
ft  |Msted  together,  but  is  moulded  from  the  pulp  of  any  required  thickneas, 
H— lln  mass  ;  thus  the  risk  of  parting  is  avoided,  and  no  separation  of  the 
Miott  parts  can  possibly  take  place,  though  wetted  ever  so  ohen  ;  secondly, 
rf  «C  being  <T>mpo9ed  of  linen  and  cotton,  it  is  wholly  and  solely  manu- 
mA  fivm  Ibc  best  and  purest  white  linen  rags,  most  carefully  selected,  aud. 
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conReqiiently,  without  the  aid  of  chloride  of  lime,  or  nny  bleachtng 
whatfver. 

The  proc^tf. — In  selccling  ihe  rnw  materials  for  the  it 
IhiQ-lablels,  great  care  »  lakmi  to  ]>rt^urve  the  best  Hnd  pui 
OhU',  rejecting  all  muslins,  culicnes,   mid  evrry  other  nrtiL-le  )iiui.;u  at  cu, 
The  linen  rags  are  then  carefully  sorted,  overlooked  and  (ilconrd,  wAiheil^ 
heuten  into  pulp,  in  the  usual  manner  prucli»ed  by  v 
clnss.    The  pulp  being  ready,  »nd  diluted  in  the  vBt  ^vr 
of  pure  water,  the  workman,  dipping^  his  niotdd  lir»t  iiu"  mc  mu,  nU 
61Ied  with  pulp  to  tlie  top  of  tiie  dccUc,  and  hnUing  il  honzoniAlly,  And 
shaking  it,  caust^  the  water  to  subiiide,  leaving  the  pulp  verj-  evenly  *et 
face  of  the  muuld  ;  Imving  rested  it  for  a  moment  or  two  upon  the  bri 
Tat,  the  coniprciwer,  nilh  its  face  downwards,  is  now  carefully  laid  upon 
or  tablet,  and  both  together  placed  in  the  »nia]l  press  dote  at  hand, 

submitted  to  a  very  gentle  pressure,  in  order  to  exclude  a  great  pro[    

the  water  remaining  in  the  snect ;  it  is  then  withdrawn ;  the  coinpre-iier  tnS 
deckle  are  then  both  taken  otl*,  and  another  workman  couches  it  by  w —  ' 
terotitfly  turning  the  mould  upside  down,  and  pressing  it  pretty  hard 
hands  on  one  uf  the  fine  felts  previously  laid  upon  a  very  level  prcssi 
by  which  means  the  tablet  is  left  on  the  felL     The  mould  is  (hen  re 
the  vat-man,  who  repeats  tlie  process  as  before:  the  coucher,  iu  the  mi 
lays  another  felt  U(wn  the  sheet  or  tablet  Jiut  couched,  whercun  the' 
sheet  is  to  be  laid   in  the  ttanie  manner,  and  so  on  until  nil  the  fcttA  htb 
pied ;  over  which  another  level  plank  is  placed,  and  the  vhole  druun  awajr 
a  small  rail-road  waggon  to  the  great  presc,  where  it  undergoes  a  pretty 


pressure.  , 

The  tablets  will  now  be  found  to  have  sufficient  adheniun  to  bear  hands 
with  care,  and  are  separated  from  the  felts,  and  placed  one  upon  another,  rt 
to  form  the  packs;  these  packs  arc  to  bo  submitted  again  to  the  actinii  of] 
press,  until  more  water  is  expelled;  then  are  parted  sheet  by  sheet,  nteioedi 
parted  again ;  and  this  is  repeated  as  oden  as  is  neccssttry,  takmg  csn 
mcrease  the  pressure  every  operation,  until  the  face  of  the  tablets  iA  suffieiel 
5raooth,'  they  are  then  carefully  dried,  sized,  picked,  sorted,  &c. ;  canied 
the  rolling  mill,  and  several  limes  passed  between  the  polished  cylinders,  to 
them  the  loat  finish. 

The  above  is  the  process  for  the  plain  or  white  tablets.     In   making 
tinted  tablets,  the  following  additional  particulars  are  to  he  attended  to.   Tbt 
are  cleansed,  washed,  and  beaten  into  half  stuff,  in  the  usual  way;  then 
being  drained  oif,  the  pulp  is  put  into  a  vut  with  a  solutiou  in  water  of 
of  alumine,  or  sutphule  of  iron,  as  a  mordant  or  ground  to  fix  the  colour 
to  be  made;  the  whole  is  well  incorporated,  and  sulfered  to  remain  ft 
hour  or  more,  when  the  colouring  tincture,  previou^sly  prepared,  is  adtMlf 
which,  the  whole  being  returned  to  the  engines,  is  bentcn  into  fine  pulp, 
then  wrought  into  fine  tablets.     The  dyeing  materials  cliicH 
Mr.  Steart,  lu^,  mangrove  bark,  quercition  b«rk,  be.^t  blue  A' 
of  iron,  and   acetate  of  altimine.     A  due  conibiiiatioti  of  tl 
duce  a  great  variety  of  drabs,  greys,  nand-colours.  frc. 

An  apparatus  and  process  for  sizing  naper  in  a  more  efl'ecliial 
ft  had  previoutily  been  done,  waa  recently  patented  by  Mr.  Towj^' 
ford,   in  conjunction   with  Mr.  L.  Smiili,  of  Paterriosler-row,    l-  ; 
invention  consists  in  the  application  of  preuure  along  with  the  sixe;  w 
(fffccted  by  depositing  on  tne  surface  of  a  pair  <^  pressure  rollers,  or  on 
them,  if  the  paper  be  required  to  be  siged  only  on  one  side,  a  thin  unifcrm 
of  size,  whicii  is  pressed  into  the  paper  as  it  pastil's  between    the  rnllrrm. 
endless  felt  is  sometimes  made  to  pas«over  each  of  the  rollers,  and  in  that 
the  site  will  be  forced  through  the  felt  to  the  pafter.     'J'liis  nitiue   apj 
may  be  applied  either  separately,  or  in  ctitiibiiiatiuii  with  u 
any  construction;  but  the  form  and  uiruiigcment  of  the  di: 
will  necessarily  vary  with  the  form  of  the  niucliinery  lo  u. 
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The  form  represented  in  the  following  diagram  will  be  sufHeieotly  expl 
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ftprtmot  tvo  nrcMure  roUcn,  with  piece*  of  «ndleu  fdU  ccv.  uid  ddd 
■ronad  tnem,  boing  sup- 
Mrtnl  futd  guided  by  a  scries  cf 
Rfun  rallera  ^  e  r  and  ///;  ff  is 
I  ■DiU  trough  villi  a  perforated 
iMMm  for  supnlyiug  the  surface  on 
(kt  flurikee  lu  the  pressure  roller 
if  and  A  t>  a  limilar  trough  for 
0^  aisa  to  the  roller  i,  which 
iU  lupply  to  the  other 
frmwv  ruUer  b ;  and  jj  are  tvro 
mper*  fi^r  keeping  clean  thci  sur- 
bea  of  the  pressure  rollers. 

Th^  cutting'  of  paper  into  sheets 
«f«iy  required  dimensioufi  as  vx- 
trllf  and  cotpeditiouvly  as  possible, 
object  ofgreat  importance  to  the 
and  u  the  machlDe- 
paprr  '*  ri(  rnnwiderable  greater 
th»'  '  d,   it  becomes 

I  i^^hwiac.     The  following  is  the  patented  method  adopted 

if  Mr.  Crompton,  of  Tamworth,  in  Lancashire,  and  Mr.  Taylor,  of  Marsden, 
iaTorithirr,  according  to  tbcir  enrolled  specificauon,  dated  1828.  /Vy.  1  is  a 
■dc  1  the  machine;  /*y.  2  a  plan  of  the  cutters,     a  is  the  roller 

yj  paper  (either  in  the  moist  state  in  which  it  is  deh'vered  from 

■skill  ffhfu  trirthly  made.  At  when  dry,)  is  rolled;  bb  and  cc  are  two  pairs 
4f  dnving  rollrn,  which  conduct  the  paper  first  hctwccn  tlie  circular  cutten 


vi\  i«3  iiie  roUer  b,  where  it  IS  Ground  in  its  divided  state.    The 

vkich  tlw  upper  cutler  is  fixed,  is  driven  by  any  prime  mover ;  and 

■■  nt  mfliM  bands  and  pulUys  it  imparts  motion  to  the  upper  drawing 

h  ssd  e;  thaat  two  upper  roUetv  lum  the  two  lower,  by  means  of  cog- 

'  ^  ^'  otber  catieniiues  of  their  axes,  which  gear  into  each  other ;  the 

K  a 
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upper  cutter  haa  in  like  manner  a  toothed  wheei  upon  its  azii,  which  toe 
another  toothed  wheel  upon  the  axis  of  the  lower;  none  of  theae  tootb« 
wheels  are  brought  into  view  in  the  drawing,  to  prevent  confusion.  By  tl 
revolutions  of  these  parts  of  the  apparatus,  the  paper,  represented  by  a  line^j 
is  drawn  from  a  between  the  rollers  fr,  is  severed  at  e,  and  thence  is  carried  ^ 
the  rollers  e  on  to  d,  by  means  of  an  endless  band  from  the  latter,  as  shovA 
In  order  to  accommodate  this  movement  to  the  increasing  circumference  of  tk 
roller  d,  occasioned  by  the  paper  accumulating  upon  it,  the  band  pulley  on  i 
is  a  friction  roller,  which  is  set  so  as  to  allow  of  its  slipping  a  little  in  its  rero* 
lutions.  It  should  also  be  noticed,  that  the  axis  of  the  lower  cutter  is  not  quits 
parallel  to  the  axis  of  the  upper  one,  by  which  means  the  edges  of  the  cutten 
facing  the  rollers  a  are  brought  into  contact,  whilst  the  otlier  edges  diverge^ 
which  causes  the  paper  to  be  more  freely  delivered  from  the  cutters.  The  great 
rapidity  of  this  process  of  cutting  is  evident 

Another  method  of  cutting  paper  of  great  merit  was  patented  by  Mr.  Edwnd 
Newman  Fourdrinier,  paper  maker,  of  Hanley.  in  Staffordshire.  It  coniiitt 
of  a  series  of  receiving  rollers  placed  one  over  the  other.  The  several  webirf 
paper  to  be  cut  pass  over  these,  are  then  brought  together,  and  passed  over  tbi 
GoHecting  roller  equally  distant  from  the  others ;  and  thence,  by  the  aid  of  la 
endless  felt  or  blanket  which  passes  about  a  series  of  guide  rollers,  they  an 
conveyed  under  the  main  cylinder  of  the  machine,  and  delivered  to  the  cuttcc 
at  the  opposite  side  to  which  they  entered.  The  cutter  consists  of  a  machint 
which  acts  on  the  principle  of  shears ;  the  lower  blade  being  fixed,  and  the  uppet 
attached  to  an  arm  which  vibrates  upon  a  centre,  and  placed  to  meet  the  tit 
tionaiy  blade  at  on  appropriate  angle,  so  us  to  produce  the  best  clipping  action. 
When  a  sufficient  quantity  of  the  paper  has  passed  over  the  lower  blade  tc 
constitute  the  length  of  a  sheet,  the  upper  blade  begins  to  descend ;  but  pre- 
viously  to  the  blades  coming  into  contact,  a  holder,  consisting  of  a  bar  extend 
ing  the  whole  width  of  the  paper  connected  with  the  same  vibrating  arm,  i 
made  to  press  down  and  hold  the  paper  firm  on  the  lower  blade,  while  th< 
cutting  is  performed.  During  the  operation  of  cutting,  the  main  cylinder,  a 
well  as  the  guide  rollers,  remain  stationary,  while  an  actuating  rod  returns  tt 
bring  another  length  of  paper.  This  vibrating  rod  gives  motion  to  a  sectoi 
which  has  on  its  upper  side  ratched  teeth,  that  are  acted  upon  by  the  rod  ai  i 
moves  in  the  direction  from  right  to  left,  but  which  remain  stalionaiy  whil 
the  rod  moves  in  the  contrary  direction.  The  sizes  of  the  sheets  cut  by  thi 
machine  are  regulated  by  an  expanding  crank,  whicit  gives  motion  to  th 
actuating  rod,  and  through  that  means  to  the  main  cylinder,  and  other  parts  o 
the  apparatus. 

A  great  many  materials  as  Bubstitutes  for  rags  in  the  manufacture  of  pape 
have  been  at  different  times  proposed ;  the  bark  of  the  willow,  beech,  hawtnom 
and  lime,  the  stalks  of  the  nettle  and  thistle,  the  bine  of  hops,  indeed  almmt  ever 
vegetable  substance  capable  of  yielding  easily  an  abundance  of  strong  fibre,  bar 
been  suggested,  and  excellent  paper  has  been  made  from  some  ot  them ;  bo 
the  introduction  of  the  bleaching  process,  and  the  improvements  made  in  tb 
mechanism  for  forming  the  pulp,  having  enabled  the  coarsest  linen  and  cottoi 
fabrics  to  be  brought  into  use,  the  supply  of  rags  is  at  present  found  eqiul  t 
the  demand  for  paper,  immense  as  that  is.  The  rapidly  increasing  knowing 
of  the  people  in  most  parts  of  the  world  will  probably  create  an  increased  dcmau' 
for  books,  and  the  stock  of  rags  may  again  become  inadequate  to  supply  th 
paper  manufacturer,  who  must  again  have  recourse  to  other  materials  :  we  pre 
pose  therefore  to  describe  three  patented  processes  fur  this  purpose ;  namel} 
one  for  making  it  otttraWf  another  for  the  employment  of  mou,  and  a  third  fc 
the  use  of  solid  wood, 

Mr.  Lambert's  process  for  making  paper  of  straw  is  as  follows : — Uavin 
collected  a  quantity  of  straw,  all  the  joints  or  knots  are  to  be  cut  away,  an 
the  remainder  boiled  with  quicklime  in  water,  for  separating  the  Jihrea,  an 
extracting  the  mucilage  and  colouring  matters.  (Instead  of  qiucklime  in  thi 
part  of  the  process,  caustic,  potash,  soda,  or  ammonia,  ma^  be  employed.) .  ] 
]•  then  to  be  washed  in  clear  water  to  get  rid  of  the  cohmnng  matter  and  nn 
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rnda  Bnbjeetecl  to  theactton  of  an  hydro-nil p1nirct»  composed  nl  one 
■  n  quArt^f  of  ft  pound  of  Aiilphnr  In  every  ^llon  of 
:.U  removing  of  ilie  mucilii^inotu  nnd  sUictous  mattvrm. 
•  -ndergo  Bc^'eml  »uccessire  washings  in  differant 
-'  aitd  otht^r  exlrntieous  matters,  irliich  msy  be 

_^ ^  in  the  ordinary  paper-mill.     When  uo  imell 

ifl,  the  vrater  h  to  be  sipiopxed  from  the  tibmus  material  by 
lare,  nnd  then  to  be  UluAched  by  chlorino,  by  expoiure  on  a 
«r  any  other  convenient  uiid  well-known  meant:  it  is  then  to  ba 
lilt,  to  2-pt  rid  of  the  bicachmg  ingrei^ients,   next  to  bo  roduced  (o 
)a  appiimtas  for  the  purponc  in  a  paper  mill,  and  then 
Tne  sub3DquE?nt  operations  are,  in  other  respects,  similar 
LiiJi.  l.-uni  the  usual  sub<itancei). 

if>fr. — Mr.  NeibiL,  of  UpptT  TUames-streGt,  had  a  patent  in  1833 
■cation  of  a  coarse  kind  ot  paper,  etpecially  applicable  to  the  aheath- 
in  t)te  manner  chat  tlte  tarred  brown  paper  U  usually  applied.    The 
a  poeoliarlr  »oft  kind  of  mou,  which  growi  abiindanily  in  the  ditches 
idf  of  Holland.     In  that  coimtry.  and  in  Hcrver;d  of  th^  northern 
t»:tnMi-  iii:iili'  fnirTi  tliis  material  is  employed  an  a  covering  to 
'I  and  copper  shettthing,  and  is  found  to 
;  l;  leaks;  owing  to  its  absorbent  quality  it 

taking  a  close  and  lirm  packing  under  the  copper.  The  manufnc- 
from  this  substance  is  exceedingly  simple.  The  moss  in  first  to 
"  ig  earth  washed  from  il,  then  to  be  chopped  in  short  piecea 
Eticli  long)  in  a  similar  machine  to  h  trdincco  cutting-mill ;  aEYer 
"aoaked  for  soi-cral  huur^  in  water,  then  formed  into  shectd  in  the 
ly  b<»twi*»'n  raotilds,  placing  each  sheet  between  woollen  cloths;  in 
;'  '  '  i  to  mechanical  pressure,  atler wards  thoroughly 
itelwpfm  sheets  of  brown  paper,  (placed  (Uter- 
..  .>.!•-  n  completed. 
^ooJ, — Thi^  process  is  the  subject  of  a  patent  lately  chanted  tn 
The  shavings  of  wood  are  to  bo  boiled  in  water,  with  from  12 
height,  of  common  alkali,  which  reduces  the  wood  to  a  roasiof 
>r  Ciiiii'-Tsion  into  paper  by  the  ordinary  means.  One  hundred 
cunace,  will  make  from  five  to  seven  reams  of  paper. 
.  under  the  word  Ivort.  Paper  hangingn  being  made 
icr,  ;.ubse(|uently  stained  or  printed,  are  noticed  under  the  bead 

IF..     A  name  given  by  the  French  loan  artificial  substance, 
..il  and  i-logant  purposes.     It  is  made  of  the  waste  cuttings 
uatcr,  and  beaten  to  a  pulp  in  a  mortar.     It  is  afterwards 
«ite  tn  give  Lc'uacity  to  Uie  pasto,  and  vriien   bruught  to  the  proper 
pressed  in  moulds  of  an  infinite  variety  of  fonns ;  and  thus 
ird),  Inly*,  iimlt-boxesi  &c.,  which  are  afterwards  coated  with 
led  and  ornamented. 

[D(N£.     .\  new  invention,  the  object  of  which  is  toavert  hail- 

the  some  manner  as  the  elcclnc  conductors  for  obviating 

ling.    In  this  climate  the  hail  is  s'-ldom  so  violent  as  to  occa.-(ian 

:s;  but  in  many  parts  of  the  continent  it  is  dreaded  as  the 

iy  of  the  husbandman,  and  h»«  given  rise  to  the  establish- 

Ipaniea,  to  compensate  the  sufTurcri.     The  inventor  of  the 

lor  Aposlolla.     One  of  the  latt^iit  account*)  of  its  beneficial 

by  Antonio  Ptirotd,  who  sutes,  that  liaving.  on  n  piece  of 

"  -" "■"'  I '1000  pcrchts  in  extent,  fixed  upaeveralol 

"H  to  find  that  nu  injury  was  done  by  hoil 

,  although  im  leas  than  fourteen  storms  had 

ir,  live  of  which  appeared  to  threaten  great  mischief 

bu   ^  -  -r  them,  and  fell  on  the  neighbouring  lands.     These 

are  cximposcu  of  metallic  points  and  stniw  ropes,  bound  together 

cr  Oaxcn  Ihrcodf.     Dr.  Ajitolli  relates  that  in  a  hail-stonn  tha 


260 


PARALLEL  MOTION. 


doods  were  eeen  to  dispeiae  on  punng  over  Unds  protected  by  pwigrutdiaafc 
A  notice  contained  in  an  offidal  report  to  the  Milan  ^vemment  bj  the  Gon* 
fidoniere  of  St  Pietro,  in  Casale,  also  statei,  that  duting  a  ■tormy  day,  wbeo 
Ihere  were  many  clapi  of  thunder  and  flakes  of  lightning,  he  went  out  to 
observe  the  effecte  of  the  paragrandine,  and  noticed  that  the  electrio  fluid  wm 
attracted  by  the  points  of  straw  in  Uie  apparatus,  around  which  the  flam* 
played  in  graceful  curves ;  while  in  the  a^oining  field,  not  protected  by  the 
paraffrandme,  much  rain  fell,  and  the  lightnmg  did  considerable  miichifC 
We  have  thought  it  proper  to  introduce  this  notice  of  a  foreign  invention,  as 
it  appears  to  be  capaole  of  beneficial  application  in  this  country  in  the  prote^ 
tion  of  agricultural  produce  collected  in  stack-yards. 

PARMiLEL  MOTION.  A  term  applied  by  practical  machinists  to  an 
arrangement  of  narallel  bars,  by  which  the  alternating  rectilinear  motion  of  a 
piston  rod  is  maae  to  work  harmoniously  with  the  alternating  curvilinear  motkn 
of  a  rocking  beam.  As  the  beam  of  all  engines  vibrates  upon  a  centre,  of  coarse 
it  performs  portions  of  a  circle  with  each  of  its  extremities ;  and  as  the  rod  cf  a 

Siston  is  required  to  move  up  and  down  in  a  straight  line,  it  cannot  be  imm^ 
iately  attached  to  the  end  of  the  beam ;  hence  the  necessity  of  the  intervening 
mechanism  called  the  parallel  motion.  There  are  many  methods  of  effecting 
this  motion  in  general  use ;  and  ingenuity  may  devise  many  more  of  equal  or 
superior  merit.  In  single  engines  of  the  old  construction,  where  the  action  was 
ApuU  at  both  ends  of  ue  beam  (at  the  one  end  by  the  we^ht  of  the  ')ump  rod, 
and,  at  the  other,  by  the  downstroke  of  Uie  piston),  a  cbt  n  was  a^  led  to  the 

Xer  part  of  the  curved  ends  of  the  beam,  and  to  die  pump  and  p\  ton  rods, 
ch  answered  the  puri>ose  veri^  well,  and  is  still  much  used  for  smiHar  pur- 
poses ;  but  in  double  acting  engines,  where  the  piston  rod  ptuheM  upward,  as 
well  as  pttUs  downward,  some  omer  mode  of  action  is  required.  The  first  plan 
employed  by  Bolton  and  Watt  was  to  place  a  toothed  sector  on  the  end  of  the 
beam,  the  length  of  the  radius  being  equal  to  the  distance  between  the  ans  of 
the  beam,  and  a  vertical  line  passing  through  the  centre  of  the  piston  rod;  and 
on  the  upner  part  of  the  piston  rod  was  placed  a  rack,  which  acted  upon  the 
sector,  ana  forming  a  tangent  to  it,  preserved  the  rectilinear  motion  of  the 
|Hston  rod  throughout  the  stroke.  A  much  superior  method  of  effecting  this 
was  afterwards  devised,  to  which  the  name  ca  parallel  motion  more  just^ 
belongs ;  it  consisted  of  an  arrangement  of  parallel  rods  moving  on  circular 
axes,  the  principle  of  which  may  De  thus  bnefly  explained: — If  a  bar  be  so 
confined  by  other  bars  that  the  motion  of  the  end  a,  in  a  right  line^  caosea  tht 


otner  end  b  to  describe  a  certain  curve,  it  follows,  on  the  other  hand,  tne  _ 
af  fr  in  the  curve  will  cause  a  to  deacribe  a  right  line.  To  apply  this  to  the 
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ttH  !•!  «&e  represent  the  benrn  of  an  engine  at  the  higheit  point  of  the 
mnkz i  adlU  posHion  at  the  middle  of  the  etrokc ;  aiid  a/ its  lowest  position  : 
c 5  «ad  h  A  art  two  nide  rods,  Buspcnding  the  bary  A,  parallel  to  afic ;  ^kl  » 
T>|fijt  ILa««  in  which  the  bur  ff  movea  in  a  groove ;  then,  when  the  end  of  the 
brazn  c  tm  si  (^  the  end  y  of  the  haryA  will  be  at  k;  and  m  ffh  is  parullcl  to<i(/, 
the  other  end  A  of  the  bary  A  will  be  at  m  ;  and  when  e  arrives  at  /,  y  will  bo 
rt4  *^  h  9X  n  ;  the  point  A,  tliereforo,  will  have  described  a  curve,  in  a  right 
Jim,  paeend  through  the  points  g*  *;  if,  therefore,  the  groove  in  which  the  head 
ef  th«  piaton^rod  moved  be  taken  away^  and  the  end  A  of  the  bar  y  A  be 
jointed  to  a  rodina  bar,  describing  a  circular  arc  passing  tlirough  the  points 
Asm,  then  the  end  y,  of  yA,  to  which  the  piston  rod  is  attached,  will  move 
^tfejurii  the  poinu  y  A  4  wd  tho  whole  path  of  the  piston  rod  will  differ  very 
HMA*  mim  a  H^'ht  line.  The  umall  deviation  from  a  right  line  arises  from  the 
^^^■BlMtancc,  that  the  curve  described  by  tlie  end  A  is  not  exactly  a  circulur  arc 
^fctty  moves  in  a  atrictly  right  line.  To  find  tho  length  and  centre  of  motion 
Is  ifcc  ndiiis  bar  with  any  dulancc  in  the  compasses,  and  on  the  points  Ann, 
I  arcv  intersecting  each  other ;  and  through  the  points  of  intersection 
finta  culilug  in  o;  (ben  o  n  will  be  the  length  of  the  radius  bar«  and  o  iti 
cf  motion. 


The  MiaDd  motion  in  general  use  in  steam-boats  is  represented  in  the  fore- 
fUg  dkitpun.  The  length  of  the  radius  bar  and  tlie  centre  of  motion  may 
Mrity  be  foand,  as  iu  the  former  case,  by  supposing  the  piston  rod  to  move  in 
-  j_L-  |-j^^  ^j,^»  finding  three  points,  through  which  a  point  in  the  side  rod 
'-)  would  pns5  in  the  highest,  lowest,  and  middle  position  of 
istor.  a  I  irde,  which  postacs  through  these  points,  will  give  the 

I  and  cm  ,  and  the  point  assumed  in  tho  side  bar  will  be  the 

flat  far  ibi  ci.  ..iLh  the  radius  bar.     a  A  e,  port  of  the  beam ;  cy  and 

A  A  li^  rods;  y  the  point  of  junction  of  tho  piston  to  the  side  rod  eg;  and  mo 
radius  btt-. 
panaUc  engines  wit}iout  u  beam,  the  cross  on  the  head  of  the  pinton  rod 
"    flo  its  ends  friction  wheels  runnmg  between  guidi's;  but  we  prefer 
mociDn  introduced  in  Lloyd's  portable  engine,  described  hercaHer* 
albrds  a  convenient  metliotl   of  working  the  air  pump  and  cold  water 


It. 


red;  i< 
i^f  raptfcti ,  • 
fe  '-  A.  as»d  tf  a  6i 
*«IbaU  AB^goIar  in' 


■'(rallel  motion  in  thii  engine  will  be  understood 

hagram.     ahe  represent  a  bar  corresponding  to 

I  ,  ('  k  f  the  path  of  tho  piston   rod,  aud  b  k  the 

"y  rod,  and  the  two  portions  of  tho  beam  a  A,  and  b  c 

\  n  move  in  a  right  line  towards  y,  c  will  more  in  the 

to  a  rocking  bar  ae,  which,  from  its  length,  or 

;  :!>eA  an  arc  y  a,  difleriug  but  little  from  a  ngbt 


262 


PARAMXL  RULER. 


Ibifl ;  and  a  tide  bar  or  strap  6  h^  and  the  parallel  bar  A  «  httng  *dM 
Miitrc  of  A  A  will  be  the*  point  of  HUipennion  for  thp  rod  of  the  air  i 
the  rod  of  the  cold  water  ]iump  may  be  suspended  from  the  paralM 


2. 


f^ 


t£ 


PARALLELOGRAM  OF  FORCES.  A  term  used  to  denote  ibe 
fiuiition  of  forct'H,  or  the  fi tiding  of  a  single  force  that  shall  be  equivi 
two  or  mora  piven  force*  when  acring  in  given  dircctiona.  ^ 

PARALLEL  RULER.  An  instrument  for  drawing  lines  parallel  IomA 
other.  Tlio  limplest  |Mirallol  ruler  is  the  common  cylindrical  ruler  of  lltf 
coiniting-h*)«sc,  represented  at  Fig.  1  ;  it  serves 

very  well  for  conunuu  jmrpuBcs,  where  great      ].   u.  ^ 

fxai-liicss  i*  not  required.  Fig.  2  is  the 
couunuu  piUtiUel  nilor,  consisting  of  two  flat 
rulerv  connected  tugelher  by  two  small  brass 
Ivvem  juinted  at  tlieir  extremities;  tlie  mode 
of  using  this  inntnimcnt  is  too  obvious  and  too 
well  known  to  need  explanation.  An  objection 
Id  the  latter,  of  the  bar  ntovinjj  circularly 
lidcwoyt,  it  obviated  in  the  instrument  repre- 
sented nt  Fu.  3  i  tlie  bars  in  these  being 
orunsed  and  connected  nt  the  point  of  inter- 
Hoctiun  by  a  joint,  atid  two  of  the  ends  sliding 
in  grooves  as  ■con  nt  b  ft^  causes  the  rulers  to 
niuve  xnufurnily  siraighl,  or  at  right  aji^les 
with  their  length,  /i^,  4  exhibita  anouier 
arrAn;*rtncnt  in  uie,  whereby  a  similar  recti- 
linear motion  \^  pnnluced  by  two  pair  of  short 
bon,  r«iunected  to  an  intermediate  slip  r, 
wliich,  wiirn  the  nder  i*  closed  up,  exactly 
fill  up  the  cnvily  brtwecn  the  pieces  on  either 
side,  i-'iff.  !i  represents  another  parallel  luler 
of  great  eonvenienco  and  unlit  v.  It  is 
luually  mode  of  black  ebony,  with  slipi  of 

irory  ut  llie  etlgcs,  divided  into  inches  and  parts  ;  a  hole  is  cut  through  the 
at  r  r,  in  which  revolve  two  little  brass  wlicels.  prcjecting  about  an  eishth  of  aft 
inch  from  the  under  surface,  and  unon  which  the  niler  is  rolled,  stcndilv  lichl  in 
the  middle  by  the  lef\  hnnd,  whiUt  the  drauchtsinan  draws  the  tines  with  bis  right 
The  brass  wheels  are  fixed  to  a  steel  spindle,  which  turns  in  bran  bearings  al 
its  extremitief ;  between  each  bearing  and  brass  wheel  there  is  a  little  ivoff 
cylinder,  divided  into  equal  parts,  which  revolves  with  the  latter,  and 
precisely  the  quantity  of  tnotion  in  the  ruler,  and  thus  enables  ibe  draughi 
to  draw  his  linn  at  equal  or  any  desired  varying  distances  apart.  The 
spindles  in  the  more  rerently  constructed  rulers  are  cased  over  with  ebonjr, 
which  renders  them  more  convenient  as  well  as  more  durable. 

PARBUCKLE.     A  term  given  to  a  contrivance  whereby  ■  cask,  &«> 


J'AUTING 
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lowered  without  a  cnmc  or  imlley  t«el(1« ;  U  is  formed 

thwart  1 

tvpe  iir«  ihcu  (tasscd  under  the  two  quartfra  of  the  cask,  bringing  the 

tk  again  over  it,  which,  being  both  hauled  or  slackened  together, 

Jowcr  the  barrel,  Sic,  as  may  be  required. 
[£NT.     A  duitble  muterial,  prepared  from  the  skins  of  sheep  and 
lii'fly  the  former,  and  employed  for  wriling  upon,  the  covers  of 

ious  oilier  -^   ■"      The  skin  is  stripped  of  its  wool,  and  pOASird 

Jme-pit.  .  tlien  stretcltes  it  on  a  frame,  perforated  lon- 

I'Ji  holes  ti.  -       ih  wooden  piiiSi  that  may  be  turned  at  plua- 

of  a  riohn,  la  stretch  the  skin  like  n  drum-head.  The  skin  being 

itly  stret4:hed  on  ilic  frame,  the  flesh  is  pared  otf  witl)  a  sharp  instni- 

fs  then  moistfned  with  n  rag,  and  white  chalk,  reduced  to  a  fine  dust, 

over  it ;  then,  wit)i  a  Inrge  pumice-stuuo,  the  workniou  rubs  over  the 

«count  off  the  remains  of  the  flesh.     'I'hey  then  f;o  over  it  a^ain 

Instrument,  moisten  it  rs  before,  and  rub  undcmcnth  with  ]mmice- 

^  tlk ;  this  smooths  and  softens  the  flesh  side  very  con* 

I  it  again  by  pusBiiig  over  it  the  iron   instrument  as 

■niv  thus  drained,  they  pass  the  iron  on  the  hair  side,  then 

iil  ti^fat  on  the  frame  by  means  of  the  pins,  and  go  over  the  fleAlt  xidc 

lib  the  iron ;  this  finishes  its  draining  :  the  more  the  skin  is  drained  the 

ktntrit  txFccniea.     They  now  throw  on  more  chotk.  sweeping  it  over  with  a 
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'Wn  thut  has  the  wool  on;  lliis  smooths  it  turthur.     When  dried 

frame  by  rntting  nil  round.     The  skin  thus  fnr  prepared  by 

.k,n  by  tlic  parvhrnent-maker,  who  first  scra[K>s  or  pares  it  dry 

(which  is  a  calf-skin  stretched  in  a  frame)  with  an  iron  instm- 

ahove  m<fn tinned ,  only  tiner  and  shaiper;  with  this,  worked  with 

1  of  the  skin,  he  takes  awny  one-half  of  its 

Ity  pared  oti  both  sides,  is  rubbed  with  iha 

c  i'>  :iaii»_'tit  H.      Lnn  last  preparation  is  performed  on  a  bench, 

a  sack  stuffed  with  Hocks,  and  it  leaves  the  parcliment  fit  for 

Vellum  made  from  the  skin  of  sucking-calves  possesses  a  Kner 

nt,  but  prepared  in  the  same  manner  without  being  passed 

watrr. 

,  in  Metalluf]^',  is  an  operation  by  which  gold  and  silver  are  sepa- 
olher.  In  Ituti  sense  it  is  the  s^nie  with  retiiiing  mctaU,  orobtam- 
piire  *talo.     Gold  and  silver  arc  called  perfect  metals,  because 
of  with5tnnf!'n^lhe  action  of  very  strong  heat  All  other  metals 
vhen  subject  to  fire  with  access  of  air.    Gold 
d  from  baser  metals  by  keeping  them  melted 
<i ;   hut  (Ilia  process  h  tedious  and  expensive,  from  the 
fviel.      A  shorter  and    more    advantageous    mi-lhod    of 
wvt  lias  been  discovered.     A  certain  quantity  of  lend  is  put 
\c  Willi  the  alloy  of  gold  :ind  silver,  the  whole  is  exposed  to  (he 
.t,,i  i!,.-  \.-  ,.1  i„. '.,,.,  MMickly  converted  by  heat  into  an  oxide, 
■1  and  powerful  vitrifying  matter*  called 
^  roporlion  of  imperfect  metals ;  and,  by 
iinpertecc  metiil<,  it  communicates  to  them  its  property  of 
oTuialed.     By  ita  vitrifying  and  fusing  property,  exercised 
ined  and  naturally  refractory  parts  of  tne  other  metals, 
•rontication,  and  separation  of  these  metals.     In  this 
!.  and  fioorifica  along  with  it  the  imperfect  mctaU. 
mass,  floats  uiion  the  surface  of  the  melted  moss, 
the  litharge  would  soon  cover  the  melted  metal, 
-  of  air.  ]>rcvent  the  oxidation  of  the  remaining 
I-    -vi'  employed  ns  are  capublu  of  imbibing  and 
:  litharge,  and  thus  removing  it  out  uf  the 
ts  arc  so  constructed  that  t)ie  fused  litharge, 
■  •<  drjun  dlf  through  a  cluuuiel  made  in  tlie 
:-'  of  lixiviated  wood,  or  bone  oshesi  are  most 


Mi  PASTE. 

Draper  for  thii  ponon.  These  vessels  are  called  eupeii,  the  proeen  itidj 
moM.  The  cupus  are  flat  and  shallow.  The  furnace  should  be  Tault 
the  heat  may  be  reverberated  upon  the  surface  of  the  metal  during  the 
tion.  A  crust  or  dark-coloured  pellide  is  continually  fonnin^  upon  the  i 
When  all  the  imperfect  metal  is  destroyed,  and  the  scorification  has  ceas 
tur&ce  of  the  perfect  metal  is  seen  clean  and  brilliant,  forming  a  kind 
geratioa  called  lightning.  By  this  mark  the  metal  is  known  to  be  refine 
PASTE.  Glass  prepared  in  imitation  of  gems.  The  basis  of  all  ai 
gems  is  a  venr  hard  and  pure  silica,  obtained  by  melting  pounded  quan 
an  alkali,  with  the  addition  of  borax,  nitre,  and  mfferent  metallic  oxides,  i 
ing  to  the  intended  colour  of  the  gem.  The  materials  should  be  of  the 
kind,  finely  pulTerized,  well  sifted,  melted  in  crucibles  of  the  beat  qualit 
the  fhsion  anould  be  continued  in  a  potter's  furnace  for  twenty-four  hour 
more  tranquil  and  continued  it  is,  the  denser  the  paste,  and  the  grei 
bean^.  The  following  are  the  ingredients,  with  their  proportions,  emplo 
the  formation  of  some  of  the  artificial  gems.  For  what  u  called  simplj 
or  atrass,  there  are  four  difiRn?ent  mixtures. 


FASTSS. 

1. 

2. 

3. 

4. 

Rockcr3rstal    .    . 

.    .     -318 

•3170 

•300 

Minium  .... 

.     '490 

•4855 

•565 

Pure  potash.    .    . 

.    .     -170 

•1770 

•105 

•054 

Borax 

.    .     -021 

•0200 

■030 

Oxide  of  arsenic  . 

.     *001 

.0005 

Litharge.    .    .     . 

•540 

Ceruse   .... 

•406 

1-000 

1-0000 

1-000 

1-000 

For  topax,  there  are  the  two  following  methods : — 

FiaST. 

Strasi,  fwhite  paste).     ....  •95816 

Glass  or  antimony -04089 

Purple  of  cassius *00095 

Oxide  of  iron 

1-00000 

For  ruby  strass. ^0755 

Oxide  of  manganese     .    .  •0245 

1-0000 


SECOHO. 

-990 


10 


1-000 


For  emeraU,— 

Strass,  (white  paste).     ....     -98743  -9905 

Green  oxide  oi  copper  ....     -01200 

Acetate  of  copper -0080 

Oxide  of  chromium -00057 

Peroxide  of  iron -0016 

1-00000  1-0000 


For  MptpAtrf,— 


Terr  white 
addeofflobab 


•9855 
•0145 


1-0000 
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?vttmrtkyn,  rinsT-  aecoMD. 

_^  StrMii '9870  .997U 

■  Oxide  of  mangniieM     ...  -0078  -0022 

■  OjiiUe  of  cobalt -0()5()  0001 

■  Piir|>ia  of  Caisius -00(j:i 

I'OOOO  I '0000 

^■for  heryl,  nr  cputmarine, 

■  SCru* -902G 

H  Cilau  nf  antimony -0070 

■  Osd«  of  cobalt 000 1 

■  I  -0000 

^Fr  Sgriam  yamtt, 

SiruM -6030 

^             GUtt  of  antiroany 3320 

H^             PuT]ile  uf  Cuaius '0025 

^^^      Oude  of  mftnguieM    ....  '0025 

^^f  I'OOOO 

PASTE.  A  roueitoginoiu  prvparatioii  of  whcaten  flour,  incorporated  with 
iiCT  by  boUiiir.  Sometimes  powdered  resin  isinixtM!  vith  it;  alio  gum  arabie, 
«»,  Icu  aceoruinf*  to  \hv  jieculiar  want*  of  the  artiat  ur  manufacturer.  Alum 
bJhafaftnderpd  to  increase  its  cementing  property. 

PA^EBOAKD.  A  thick  kind  of  pnjier.  made  by  niuting  several  abecta 
^Klicr,  wliich  are  afWrwords  pressed  or  rolled,  to  ^vc  llio  iabric  firmaesj  and 
fnutu  of  HxrCire. 

Pastil,  a  dry  compo«itiou  of  odoriferous  resinous  matten,  commoQly 
*1iiuy>J  to  bum  in  chambers,  to  sweeten  the  air. 

PATENT,  or  LriXef»  Palent^  \»  a  writer  grant  in  the  king's  name,  and  under 
AB^^nat  md*  designed  to  secure  to  the  proprietor  of  any  new  invention  tho 
^upolj  of  Ita  advantages  for  the  term  uf  fourteen  years ;  but  this  term  is  some- 
■^MiXt#nd«d,  under  extraordinArv  circltmatancc^s,  by  act  of  Parliament,  to  a 
BBrptriod.  The  term  patent  ij  afso  applied  to  the  right  conveyed,  aa  well  aa  to 
■ttanament  eonveving  it.  Monopolies,  unless  granted  fur  a  limited  period,  and 
H^Ai  view  to  the  ultimate  benefit  of  the  public.  Durinc;  the  reign  oiEliiabeth, 
Bikf  VBatertted  monopolies  hod  been  granted,  which  had  lo  prejudicial  an  effect 
^■it^  commerce  of  the  country,  that,  towards  theendof  that  monarch's  reign, 
HdMDoar  wot  so  loud  and  general  as  to  induce  her  to  send  a  message  to  Pai^ 
^■nC  announcing  her  intention  to  immediately  cancel  the  most  oppressive  of 
BnchidTe  privileges  she  hod  granted.  But  however  just  may  be  the  feelings 
7i(ipairition  to  monopolies  in  general,  it  will  lie  reAilily  allowed,  that  a  patent  fur 
•  Mv  iitTcntion,  for  a  few  years,  is  only  a  just  and  reasonable  coilnpenaation  to 
tWiBTtnlor,  who  is  thus  enabled  to  mature  his  discovery,  and  give  it  to  the 
|iMif,  al  di«  teminalion  of  his  monopoly,  in  a  perfect  or  hignly  imuroved 
""^  And  were  it  not  for  the  exclusive  privilege  thus  granted,  many  impor- 
Ihftt  ultimately  prove  beneficial  to  the  public,  would  never  ba 
ia*  bat  entirely  faU  ;  aa  that  powerful  incentive  would  have  no 
which  induces  ingenious  men  to  study  and  labour  incessantl}',  and  to 
ttfeBDi  ItfR*  turns  of  money  to  bring  their  inventions  into  practical  operation. 
nt  hMlB  of  the  present  law  of  patents  is  derived  from  the  21at  of  James  I.^ 
i&  \  which  is  rsgaraed  as  the  declaration  statute ;  and  tho  sixth  section  of  this 
'^ttaam  itilsi,  ikat  pateota  for  new  inventioaa  are  exceptions  to  the  general  law 
^Ai  alatalK.  The  general  law  ia,  that  all  monopolies,  and  all  comtuisaiom, 
natt^  liteosei,  lettcn  patent,  &c  for  the  sole  buying,  selling,  making.  u*ing» 
■ta/aoT  thing,  shall  be  void  ;  the  excepting  cUu^e  declares,  that  "any  deda- 
Mba  bcnre  mentioned  shall  not  extend  to  any  letters  patent,  and  grants  of 
ftviece,  $at  iJi*  term  of  fuurtt^n  years  or  under,  hereafter  to  be  made,  uf 
ib  Me  woHctn^  and  making  of  any  manner  of  new  manufacture  within  this 
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realm^  to  tbe  true  and  fint  inventor  or  inventors  of  such  manufacture 
others,  at  the  time  of  making  such  tetters  patent  and  grants,  shall  nc 
as  also  they  be  not  contrary  to  law,  nor  mischievous  to  the  state,  by  ra 
prices  of  commodities  at  home,  or  hurt  of  trade,  or  generally  inconven 

The  great  importance  of  the  subject  of  patents  to  engineers,  machln 
manufacturers  in  general,  renders  it  desirable  to  extend  thU  article  to  an 
of  the  process  of  obtaining  a  patent ;  also  the  nature  and  conditions  of  t) 
and  the  expenses  attending  it ;  which  information  the  writer  of  this  ar 
compiler  of  the  work  is  enabled  to  afford  with  perfect  accuracy,  he  be 
fessionally  a  patent  agent.  It  is  by  no  means  necessary  that  the  appli 
a  patent  should  employ  an  agent, — he  may  solicit  the  grant  himself;  tl 
however,  but  few  persons  whose  experience  and  knowledge  of  the  matt 
ciently  qualifies  them  to  transact  the  business  of  a  patent  with  security 
own  interests. 

The  first  thing  an  inventor  should  attend  to,  is  to  endeavour  to  ascerti 
has  not  been  anticipated  by  others,  which  is  not  an  unfrequent  occ 
although  rarely  discovered  until  too  late  to  benefit  by  it;  owing,  pcrhapi 
injudicious  flattery  of  friends,  or  the  ignorance  of  legal  advisers  in  m; 
invention  or  discovery.  Having  determined, the  invention  to  be  entire 
nal,  and  that  it  is  calculated  to  compensate  him  for  the  expenses  of  a 
the  inventor's  first  step  to  obtain  one,  is  to  make  an  affidavit  of  the  fac 
invention  before  a  Master  in  Chancery,  if  in  Lc'odon,  or  if  in  the  country 
Master  Extraordinary,  in  the  following  form ;  the  words  in  italics  being  i 
to  affi>rd  precise  examples. 

(Form.) 

"John  Smith,  of  Birmingham^  in  the  county  of  TTarteich,  Iron  Founder, 
oath,  and  saith,  that  he  hath  invented  *  certain  improved  forms  ofappar 
the  transmission  and  distribution  of  heed,  the  ffcnereUion  ofvapour$j  and  ot 
ceues,'  whiL-h  he  believes  will  be  of  public  utility ;  that  he  is  the  first  a 
inventor  thereof;  that  the  said  invention  is  entirely  new,  having  nev< 
practised  nor  used  by  any  other  person  or  persons,  to  the  best  of  his  knt 
and  belief.  (Signed)  "  John  Ss 

"  Sworn  at  the  PuhHc  Office  in  Southampton 
Buildintfi,  this  6th  day  cf  March,  1834, 
before  me,  "  H.  Caoss." 

Before,  however,  the  affadavit  is  made  or  acted  upon,  the  inventor 
well  consider  tbe  nature  and  words  of  the  title  or  designation  of  his  ini 
for  many  patents  have  been  annulled  owing  to  the  improper  wording 
title,  'llie  law  requires,  that  it  shall  form  a  true  index  to  the  specificati 
if  it  be  so  clear  as  to  call  the  attention  of  rivals,  and  enable  them  to  disc< 
secret  of  the  invention,  before  the  patent  has  passed  the  great  seal,  the  p 
may  lose  hu  privilege  as  well  as  his  money.  If,  on  tbe  other  hand,  the  title 
be  so  obscure  as  to  incur  the  danger  of  a  court  of  justice  afterwards  rulinj 
is  an  imperfect  definition  of  the  invpntion,  he  will  also  forfeit  his  privilege. 
Coclu-ane  was  thus  most  arbitrarily  deprived  of  his  patent  right  for  thi 
rable  street  lamp  which  bears  his  name,  owing  to  his  having  entitled  the 
an  "improved  method  of  lighting  cities,  towns,  villages.'  Now  wh< 
considered  that  no  security  whatever  is  nfibrded  to  the  applicant  until  his 
has  passed  the  great  seal,  and  that  he  is,  during  this  period,  by  too  ex 
title,  liable  to  be  robbed  of  bis  right  by  impostors,  the  harshness  and  ii 
of  the  decision  just  mentioned  becomes  very  apparent.  Latterly,  howe^ 
judges  have  been  somewhat  more  tender  of  the  rights  of  patentees,  tc 
improved  conduct  the  writer  perhaps  indirectly  contributed.  He  was  o 
during  tbe  passing  of  a  patent  for  some  gentleman,  on  the  ground  of  the 
obscurity  ot  the  title,  and  he  was  required  to  render  it  more  explicit ;  tbi 
ever,  he  declined  doing,  as  a  compliance  would  be  equivalent,  in  effe 
publication  of  the  specification,  as  it  was  for  one  of  those  simple  ditcov 
which  a  word  more  of  explanation  would  have  exposed  the  object  to  tho 
whom  it  ibcmkl  be  kept  secret  This  fact  be  wtiafactorilv  proved  to  the  S 
General,  who  admitted  the  neoetuty  of  the  course  taken,  and  tbe  op; 
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ltd.     n  v«3i  at  tli«  Mint*  Ijine  respectfully  iulimated  to  tli<  Solicitor 
if  ftur  ' 'it<':-<  ^!  inforuiAtion  in  the  titia  vers  inuftt^d  upoot  ilie 
fMUnC would  hn  dv  'her,  and  the  intended  munuiacture  be  removed 

la  FnuaetwlMETQ  a^l  ,.  ^uit  piracy  would  be  affiirded  at  the  iiiitojit  of 

bdglag  a  petitioxu      I'be  cue  mentioned  i«,  however,   an  «'Xtrctne  oqc,  and  of 
Tsri  f-rmrr?^rr  ;   jti  tnn*l  ctae%  there  i»  no  difficulty  whatever,  though  prudence 
"  (a  ttcp  OS  the  proper  dcfiniuou  of  an  iarenlion,  on 

loondedi  siiould  be  well  considered. 
->  diAtt  lip  H  petition  to  the  king,  which  contains  a  reitera- 
ami  pruys  for  the  grant  of  uie  patent  **  for  the  tcnn  of 
Ktatute  in  that  case  mude  and  provided."  Here 
ihui  patents  for  England.  Ireland,  and  Scotland, 
I  from  each  other;  and  that  *hen  it  i$  remiired 
]tisb  possessions  abroad,  the  latter  arc  included 

i...^'. 1.  at  the  additiooaxl  cost  of  about  five  pounds.  Sup- 

>vi   be  (or  England  alone,  the  prayer  of  the  petition  ia 

!i!i(I,  Widea,  and  the  town  of  Berwick-upon-Tweed;"  and 

ircd  (which  is  rarely  adTiaable)^  it  is  only  nt<ces«anr 

,  iiitt'ti,  **aQd  all  your  Majesty's  Colonies  and  rianta- 

<>u.  with  the  affidavit,  it  locfgcd  at  the  office  of  the 

ln'me  department,  for  the  king'*  pleasure,  who  direct*, 

[,  liie  Secretary  of  State  to  refer  the  matter  to 

d  for  his  advice  thereon  ;  the  petition  is,  accord- 

.!  hiiLii   rdurencc.   and  signed  by  the  Secretarv  of  State^ 

. -nt  of  the  fees,  delivered  to  the  applicant,  wfio  use*  his 

.r  ),.  I,  ..i  I    -t  take  it  to  the  Attorney  or  Sohcitor  General, 

■    probability  as  to  which  of  the  two  wiU 

uiv,  and  in  the  manner  most  satlHfactory 

Upon  receipt  of  tlie  king'a  reference  at  either  of  the  before- 

functionaric*.  tlie  clerk  examines  the  caveat  book,  to  ascertain 

V  exiHting  caveats  against  the  granting  of  a  patent  for  a 

.1  exprcaM>d  in  the  applicant's  petition.     If  there  be  none, 

earliest  opportunity  of  drawing  out  the  report  in  Uie  usual 

<  r  the  exuiniiiJition  and  signature  of  his  principal.     The 

■    !.  i>.,  upon  puyiiienl  of  the  fees,  delivered  to  the  appU- 

'    to  tbc  king,   tltrough  the  medium  of  the  Secretary  of 

—  .  '4. .v..     ;^'..vtv  iiituuding  to  wluit  i«  done  with  it  there,  it  is  proper  to 

•«t»*  the  procvedingi  that  would  be  taken  in  the  case  of  there  being  inter- 

Imvf  oaveals,  —  m;!    wt-    m  v  ..l^-.-rve,    by  the  way,  that   there   are  alwayi 

■uaiaua  car  .ons  being  patented  as  that  expressed  in 

^tTimfJrt'l  lumished.    Under  tliese  circumstances,  the 

iui*  clerk  (vrhuiw  utUcf,  wc  Will  suppose,  we  have  entered  by 

F'tpB  a  cirouliir  letter  to  each  of  the  caveatees,  informing  them  of 

!       ■<  injunction, — "Should  you  consider  the  nbove 

!   [mentioning  the  date],  nn  answer,  post-paid,  is 
the  dale  hereof,  otherwise  the  patent  will  pro- 
have  expired,  and  none  have  thought  propLT  to 
'   *  >   his  report ;    but  should    any  answer,  or 
>-  must  deposit  with  the  Attorney  General'i 
... ,jLiise  of  tiie  hearing  and  the  summouses 
'J'be  Attorney  General  aAerwards  appoints  a 
■li  inventors,  or  their  agents,  (and  to  tJieae  are 
who  are,  however,  generally  only  an  incumbrance  in 
Mr:.-i)  mcchnnScs,)  and  each  of  these  is  summoned  for 
''i^'T,  the  Attorney  General  firitcal]&  in  the 
!)!«  lo  him  alone,  and  conHdeiuikilly,  the 
ills  upon  which  he  rests  his  claim 
,  are  next  heard  in  privacy  ;  and  if 
'  ni(  mind  upon  tiie  first  hearing,  tlic  rival 
Hn<l  ro-esauitned  until  he  is  SMttntied.     If 
■'- -."  .^  ^^^^^.v.>uJv  uhk-e,  he  refuiica  the  patent  to  eiUier 
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individually,  but  ofTcn  thero  a  joint  patent,  if  tbey  wiU  unite  their  InteresU  in'oor 
tliiti  recommcndxtion,  thoucli  rarely,  has  bc^n  wmctimei  adopted,  and  aOeoded 
wi  th  advantageous  results.  In  the  case  of  the  iuventiona  being  etientially  di&tctit, 
the  opponent  is  told  so,  and  the  applicant  receives  his  raport.     A  few  da] 
after  this  report  has  been  delivered  to  the  Secretary  of  State,  a  royal  warruit 
prepared,  wnich  is  signed  by  the  king.     This  warrant,  which  redtcs  the  pra^ 
of  the  petition,  the  legal  advice  given  to  His  Majesty,  and  other  mnllen  of  fur 
concluding  with  directions  to  the  Attorney  General  to  prepare  a  bill  for  I|i4 
Majesty's  signature,  ia  token  to  the  Bill-office  (an  office  exclusively  approprtMrd  I 
to  the  engrossing  of  patent  bills,  under  the  luperintendence  of  ilie  Atumieyj 
General,)  where  it  is  prepared  in  the  course  of  a  few  days,  or  a  week,  ni 
delivered  to  the  applicant,  who  Cakes  it  la  the  Secretary  of  State,  to  v\ 
king's  signature  [to  it.     The  king  having  ttigned  it,  it  is  called  the  * 
bill,"  and  is  next  taken  to  the  Signct-uffice,  which,  having  passed,  it  is  d 
nuted  the  "  Signet-hiU."  Hence  il  is  conducted  into  the  Privy  Senl-uffice, 
having  received  the  privy  seal,  it  is  baptized  the  *'  Trivy  Seal-bill,"  uud  iscu 
dudeo  to  the  Great  Seol-office  to  receive  the  groat  seal,  or  finishing  ulrul 
Formerly  it  had  a  more  tortuous  course  of  manufacture,  having  to  go  thtouj 
a  process  at  llie  Hanapor-officc  ;  but  aldiough  this  one  of  the  many  abaurditic 
has  been  got  rid  of,  tne  hanaper  fees  are  still  extorted,  being  made  payablv  s|1 
^e  Great  Seal-uffice  before  the  patent  can  be  obtained-  We  ihould  hrre  notice^] 
that  caveats  are  sometimes  euiered  at  the  Great  Seal-office;  but  opposition  mi 
by  rirtae  of  them,  to  the  senling  of  a  patent,  ia  made  so  expensive  to  ll 
cavestee  as  to  be  now  but  rarely  acted  upon. 

In  tlie  letters  patent  which  are  granted  for  new  inventions,  the  imprx>v*ini 
or  inventions  are  fint  stated;  the  prayer  of  the  petitioner  to  have  tlie  exc1u«ivt] 
benefit  for  himself,  or  his  assigns,  fur  fourteen  years,  is  next  ^ven,  and  ttiit| 
prayer  is  declared  to  be  complied  witli,  according  to  the  statute.  AAer  cooi*] 
maiiding  all  subjects  not  to  interfere  with  tlic  patent  right,  and  issuing  a  mfm-l 
date  to  all  officers  not  to  molest  thu  patentee  in  the  exercise  of  it,  the  Ji'turrsi 
patent  declare  the  patent  void  if  it  appear  that  the  grant  is  contrary  ti»  law,  or] 
prejudicial  tu  the  subject ;  or  if  the  thing  invented  nave  been  in  use  before  tli<[ 
date  of  the  grant,  or  if  the  patentee  be  not  ihe  inventor,  or  if  it  inierlurc  uiUi] 
prior  letters  patent,  or  if  the  patent  be  transferred  to  more  than  twelve  pcrMnsj 
(lately  Increased  from  live  to  twelve),  or  to  any  who  act  aa  a  corporate  bod; 
or,  finally,  if  the  nature  of  the  invention  be  not  described,  or  the  otscription 
specification  be  not  enrolled  within  two  calendar  months  after  the  date  of  tb«j 
letters  patenL  The  letters  patent  conclude  with  a  declaratiou,  that  they  shall  baj 
construed  in  the  most  bent-ficial  sense  for  tJie  patentee.  I 

It  will  be  observed,  that  the  period  Dllowed  for  tho  enrolment  of  the  spfcift* 
calioni  is  but  two  months  for  on   English  patent  only ;    but  if  the  pateiile^ 
declares  in  his  affidavit  that  it  his  intention  to  solicit  patents  for  Gotland  ant 
Ireland  also,  then  he  is  allowed  six  months  to  prepare  nis  specification;  and 
he  declares  for  only  one  of  these  countries  in  addition  to  England, /ovr  montt 
are  allowed.     These  periods  are,  however,  sometimes  extenrled  uik>ii  u  9]m?i 
affidavit,  and  a  petition  to  the  Attorney  General,  setting  forth  the  nccur-^ 
the  extension.  As  an  instance,  we  had  occasion  to  soUcit  a  patent  for  a  gcnl 
who  discovered   that  the  krmel  of  the  polm-nnts,  previously  thrown 
valueless,  contained  mure  valuable  oleaginous  matter  than  the  outer  rint 
which  tlic  oil  was  usually  extracted  ;  and  Dlthougb  the  proce&s  fur  obtain 
oil  could  be  specified  by  the  operations  that  had  been  mode  upon  a  small 
lity,  Btill  it  was  of  iinuortauce  that  the  public  should  be  infonned,  throu^ 
medium  of  the  specification,  of  the  beat  mfrdc  of  procedure  on  the  lat^i 
to  determine  which,  it  was  necessary  to  procure  a  supply  from  South  Ai 
on  this  plea,  we  procured  U^elve  months  to  specify.     However  long  a 
patentee  may  have  lo  specify,  he  rarely  finds  it  too  much  ;  vct-y  ftreqt 
indeed,  he  is  unprepared  to  supply  all  the  details  in  a  satislit  ' 
himself  when  he  is  r<^quired  to  complete  his  Rp4;cification.     I'< 
we  always  recommend  our  cUentfl  to  express  in  their  affidavr 
intention  to  take  out  patents  for  the  three  kingdoms,  if  they  hi 
intention  of  so  doing,  oa  they  thereby  obtain  4ix  months  to  t\ii^.:^., 
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%iMf*.     The  expresdon  of  on  intention  ii  not  coniidcreJ  «a  obli- 
Aa  oiherwiae  iban  juit  u  the  interest  of  the  party  wsy  aAenrardv 
«  :  «nd  viien  a  patentee  declines  taking  ndvantage  of  Uie  longer  term  to 
^1  bimwlf  to  the  liability  of  being  robbed  of  his  invention  by  a 
ippoae  A  to  have  obtained  in  June  a  patent  for  inipror&meulB  in  the 
and  to  bare  til  monthi  to  specify.   B  inventa  other  improvements 
engine,  which  he  patents  in  July,  and  has  only  Ivo  motilha  to 
B.*s  snecification  ii  enroued  in  September ;  then  A  goes  to  the  office 
it,  obtaintf  if  be  plrasei  to  psy  for  it,  an  office-copy,  talies  it  home 
and  inserts,  at  his  leisure,  the  whole,  or  as  much  of  il  nt  he  pleases,  in 
trdAeation  that  is  due  in  December;  now  as  A  has  a  prior  claim  by  thedat« 
B  is  irremedisbly  robbed  of  his  invention  and  his  patent  right  too. 
a  patent  for  Scotland,  tlie  first  proceedings  are  the  same  as  for 
hthe  pi^titinn  is  referred  to  the  Lord  Advocate,  iif>on  whose  report 
I.:    ....^_.|.j^  jjjj  (Ijj,  remaining  business  is  executed  in  Scotland 
rig'i  signature  to  the  bill.     Four  months  is  the  time 
...  ,.  .  . -  .;.li  patent.  The  patent  is  written  in  the  Latin  language, 
an  Irinh  patent,   the  amdavit  nnd  pplition  is  sent  witli  a  reier- 
itig  to  the  Lord  Lieutenant  at  Dublin;  but  as  his  lordship  knows 
matters  except  the  fees  they  conduct  into  his  pocket,  he  refers 
icd  point  of  the  propriety  of  granting  the  patent,  to  the  grave 
uf  the  Irish  Attorney  and  Solicitor  General,  both  of  whom  lign 
to  a  lithographed  report,  for  doing  which  they  pocket  an  enormous 
LUcDt  proceedings  arc  nearly  similar  to  those  of  an  Englbh 
ig  tliat  tliey  are  much  longer  in  completion. 

d  for  '         '        „'  an  Knglitih  patent  under  the  most  favour- 

llint  1  opposition,  is  three  weeks  ;   but  by  the  pay- 

tal  or  **  t\|»i<ti..'..      fees,  it  may  be  done  in  a  fortnight  bv  an 

A   Scotch  patent  takes  also  about  three   weeks;   but  an   Iri^b 

firU  six  weekfu     Uet'ore  the  period  when  Mr.  Stanley  came  into 

for  Ireland,  it  was  difficult  to  get  an  Irish  patent  completed 

of  patents  for  England,  Scotland,  and  Ireland,  are  stated  in  a 
cdnpon  w  the  Comniiitce  of  the  House  of  Commonfl,  to  be  as  foUowi^— 

£     4,     d, 
Fpt  £iiglai)dj  to  one  person  only 106  II     8 

^  if  to  two  persons,  nn  additional.       20     0     0 

;„  if  the  Colonies  be  included  ..600  ' 

fT«r  Scotland 79  10     5 

For  IroUnd 128     3  11 

of  the  specification  are  to  be  added  to  the  foregoing,  which 

Ij  upon  its  length,  the  trouble  of  preparing  it,  and  the  quantity  a( 

cannot  b«  less  than  ten  pounds ;   and  Ute  avemge  cost  may  be 

twenty  pounds  each,  though  there  have  been  instances  uf  th« 

one  hundred  iwunds,  when  it  has  been  necessary  to  describe 

extensive    ineolninism,    accompanied   by    numerous  elaborate 

le  expense  is  frequently  much  increased  by  the  inventor  not 

Led  all  his  plans,  and  working  drawings  having  Co  be  mode 

*  '':  m  verbal  descriptions,  which  generally  require  much 

tio'  ic  they  ore  complete.     A  material  part  of  the  before- 

fabfr^i  vu^t...  •■.  -fvilications,  consists  in  the  stamps  and  enruhnent  fees, 

Wtt   think,    to   about    half   of    the   whole ;    the   remaining   half 

tpensation  to  the   aeent  employed  to  write,  making  out  the 

'  the  FpeciflealioD.    out  if  the  patentee  feels  himself  competent 

task  in  a  proper  nvanner,  he  may  save  himself  this  half  of  the 

vleat,  ix  be  has  not  previously  been  a  patentee,  and  thereby 

!  wtab  all  the  requirements  of  the  Inw  in  this  most  eiaentittl 

uiToald  be  il  n  him  not  to  avail  himself  of  the 'advice  or 

BDorv  c\,  in  matters  of  the  kind,    'ilie  ipecification  is 

pvrclmenit  t<K'  nm  »kia  bearing  a  tivc  pound  stamp,  and  every 
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succeeding  (iVin»  or  second  1080  wordff,  sUmps  of  one  pound  tach.  Twviiliat 
drawings  are  required,  one  on  paper,  the  other  on  vullum  or  parcliinent ;  l^ 
latter  are  retained  in  the  oHice,  and  are  stitched  to  the  copy  uf  ttie  patcal  oa 
the  "rolls."  After  thin  is  done,  the  specification  that  was  depo^sited,  and  tbt 
drawing  on  pnper,  will  be  returned  to  the  patentee  on  application  at  the  offiet; 
at  wiiioh  time  the  balance  of  the  enrolment  fees  (a  sum  titiriag  been  previoud^ 
depo<!itcd)  i»  demanded.  The  fees  of  enrolment  of  a  Scotch  prtteul  an  eoo- 
siderably  more  than  for  an  English  one,  and  the  stamps  are  tne  «ame.  Tbe„ 
fees  chargeable  for  an  Irish  patent,  as  wcU  as  the  Btomps,  are  lest  than 
for  nn  English  one. 

Since  the  forocoing  was  prepared  fur  the  press,  an  Act  of  Parliament  fori 
amendmeiil  of  the  patent  laws  was  introdticed  by  Lord  Broughatn,  and 
on  the  loth  Septemoer,  1S36,  of  which  the  following  is  an  abstract: — 

"  1.  Any  per*on  who,  as  grantee,  assignee,  or  otherwise,  hath  obtained 
patent  fur  any  invention,  may  enter  with  the  clerk  of  the  patents  of  £i 
Scotland,  or  Ireland,  respectively,  having  first  obtained  the  leave  of  the  At 
General,  or  SoHcilnr  (iencrnl  in  case  of  an  English  patent,  of  the  Lord 
vacate  or  Solicitor  General  of  Scotland  in  the  case  of  u  Scotch  patent,  or  of  I 
Attorney  General  or  Solicitor  General  for  Ireland  in  llie  cose  of  an  Irish  pati 
a  disclaimer  of  any  part  of  either  the  title  of  the  invention,  or  of  tbo  sp«c" 
tion,  stating  the  reason  for  such  diwlaimer;  or  may,  with  such  leave  as 
said,   enter  a  memorandmn  of  nuy  alteration  in  the  said  title  or  b| 
n(^  beinrj  mch  Huclaimcr  or  suck  alteration  as  thoU  extend  the 
(/ranted  by  the  said  lelterx  patent ;    and  such  disclaimer  or  memorandom* 
alteration  sliall  be  deemed  to  be  part  of  !>uch  letters  patent,  ur  such  tpecificaC 
in  alt  courts  whatever:  Provided  that  any  person  may  enter  a  caveat 
such  disclaimer  nr  alteration;  which  caveat  shall  give  the  party  a  right  to 
notice  of  the  npplicaliun  being  huard :  Provided  also  that  tlie  Attorney  Geni 
or  Solicitor  General,  or  Lord  Advocate,  may,  before  granting  such  fiat,  reov^ 
llie  party  applying  to  advertise  his  disclaimer  ur  aUuration,  and  shall,  u 
require  such  advertisement,  certify  in  his  fiat  that  the  same  has  been  duly  ca 

"  '1,  If,  in  any  suit,  it  shall  be  proved,  or  specially  found  by  the  verdict 
jury,  that  any  person  who  shall  have  obiuined  letters  patent  for  any  invent 
was  not  the  first  inventor  thereof,  or  of  some  part  Ihercoli  by  reason  of 
oihei  person  or  persons  having  invented  or  used  the  same,  orsume  part 
before  the  date  uf  such  letters  patent;  or  if  such  patentee  or  his  osaignt  shall  i 
cover  that  some  other  person  had,  unknown  to  such  patentee,  invented  or 
the  yatne,  or  some  part  thertof,  before  the  date  of  such  letters  patent;  or  if  i 
patentee  or  his  assigns  fihall  discover  that  some  other  person  nad,  unknow 
such  patentee,  invented  or  used  the  same,  or  some  port  tliereof,  before  thedafer] 
such  leUers  patent,  it  may  be  lawful  fur  such  patentee,  or  his  assigns,  to 
Itis  Majesty,  in  council,  to  confirm  the  said  letters  patent,  or  to  grant 
letters  patent ;  which  petition  shall  bo  heard  before  the  judicial  coiiuuittee 
the  privy  council ;  and  such  committee,  upon  being  satisfied  that  such  pat 
believed  himself  to  be  the  first  and  original  inventor,  and  that  such  iuvemid 
or  part  thereof,  had  not  been  publicly  and  generally  used  before  tlie  date  of  i 
first  letters  patent,   may  report  their  opinion  that  the  prayer  of  suc'i  |«iilii 
ought  to  be  complied  with  ;   whereupon  I  lis  iMajesty  may,  if  he  thiuk  ^  get 
such  prayer:  and  the  said  letters  patent  shall  be  available  in  Uw  andcqaiCfj 
l,Mve  to  such  petitioner  the  sole  rignt  of  using,  making,  and  vending  tuch 
veolion  as  against  all  perHons  whatsoever,  any  law,  usage,  or  custom  to 
contrnry  thereof  notwitlistanding. 

"  3.  If  any  action  at  law,  or  any  suit  in  c<piity  for  an  account,  shall 
brought  iu  respect  of  any  alleged  infringement  of  felteni  patent,  or  any 
fttcioM  to  repeal  such  letters  patent,  and  if  judgment  shall  pass  for  the  pat 
or  his  assigns  upon  the  merits  of  the  suit,  the  judge  may  certify  that  the  vol. 
of  the  patent  came  in  question  before  him,  which  certificate  being  gi«n| 
evidence  in  any  other  suit  or  action  whatever  touching  such  patont,  ifjudj 
shall  pass  in  favuar  of  such  paten  ice  or  his  assigns,  he  or  they  sli^l 
trable -costs,  to  be  taxed  at  three  times  the  taxed  costs,  unless  the  judga 
certify  that  he  ought  nut  to  have  such  treble  costs. 
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If  tmy  putcHteo  sliall  ftdveriUe  in  tlie  London  Gazette  three  titnes,  and 
dvn  papers,  mid  three  tiiiiea  in  some  country  juiper,  published  in 
or  near  to  which,  he  carried  on  ilie  nianulaclure  of  any  tiling 
ing  to  hii  specilication ;  or  near  to,  or  in  which  he  resides,  in  eiiflc 
cimed  on  no  wch  manuruetnrc ;  or  publLihed  in  the  county  uherc  he 
tuncA  on  such  manufacture,  or  where  he  livtrs,  in  case  there  vhA\  not  be  any 
^tper  published  in  such  town,  that  he  intends  to  opply  for  a  prolongiitinn  <if  his 
|m&  of  sole  using  and  rending  his  invention,  and  shall  jwtitinn  His  Mnjenty  in 
twncil  to  that  eflect ;  any  person  may  enter  a  caveat ;  and  if  His  Msjeaty  !thQll 
hrfitr  U>e  consideration  of  such  petition  to  the  Judicial  committee  uf  tiie  privy 
Bouncil,  and  notice  shall  firat  be  by  him  given  to  any  person  or  persons  wlio 
^  have  entered  such  caveats,  the  petitioner  shall  be  beard  by  his  coutjid, 
Bi<l  witnesses,  to  prove  his  case,  and  the  persons  entering  caveats  shall  likewise 
bi  bnird  by  the  counsel  and  witnesses ;  whereupon,  and  upon  bearing  nnd  inquir- 
ing of  the  wbolf  matter,  the  judicial  cummittft*  uiuy  report  thut  a  further  exten- 
nan  of  the  term  in  the  said  fetters  pntent  should  be  granted,  not  exceeding  seven 
ff«i;  Bind  His  Majeit^'  is^if  be  shall  think  flt,  to  grant  new  letters  patent  for  the 
Mid  uvrnUon  for  a  tenn  nut  exceeding  seven  years  after  the  expiration  uf  the  firrtt 
krm:  IVo«idvd  ttie  application  by  petition  shall  he  made  and  prosecuted  wiili 
iflEct  before  the  e&piration  of  the  term  originally  granted  in  such  letters  patent." 
0  sod  6  introduce  some  alterations  in  the  forms  of  process  in  actions  for 
pifiingemenL 

That  if  any  person  shall  write,  stamp,  &c.  upon  any  thing  the  name,  or 
tation  of  the  name  of  any  otiier  person  who  hath  obtained  letter*  patent 
thin;:,  without  leave  in  writmg;  or  if  be  shall  write,  Atamp,  &'c.  on  such 
^hnut  leave,  as  aforesaid,  the  words  'patent,'  'letters  patent,' or  *  by  the 
utgi  patent,'  or  any  words  of  tlie  like  kind,  mraning,  or  import,  he  shall,  fur 
«rTv  «iii-lt  oifence,  be  liable  to  a  jHmaUy  of  50/." 

-wry  we  shnuld  not  omit  to  inform  the  reader  that  very  recently  an 

iruduced  by  the  Ouke  uf  Richmond,  and  received  the  sanrtion  nt'the 

,  for  the  abolition  of  voluntary' and  extra-judicial  oaths  and  afildavits; 

proviaious  of  which  it  ii  now  indispensable  that  an  inventor  who  apulies 

t  patent  should  first  make  a  "■  dfclaralimi"  in  lieu  nf  the  affidavit,  of  which 

firen  the  form  on  page  2(j6  ;  and  this  declaration  must  be  couched  iii 

vpre&sed  in  the  Act,  which  we  have  not  space  to  insert 

■  ,  or  PAVEMENT,   A  layer  or  covering  of  stone  or  brick,  carefully 

r  ruads,  paths,  balls,  passages,  &c,  and  to  form  stone  floors  in  the 

of  buildings.     Pavements  of  flint  and  flags,  in  streets,  are  commonly 

irjt  liut  is,  in  beds  of  sand  or  gravel ;    those  of  stables,  courts,  ground- 

i^&c.  arc  laid  in  a  mortar  of  lime  and  sand,  or  in  lime  and  cement,  cspcciully 

>4er«  be  cellars  underneath-  iSumetimes,  after  a  door  of  ^lone  or  brick  has  been 

i  ixy,  a  thin  Uratum  of  mortar  is  spread  over  it,  and  worked  into  the  crevices, 

in  up  all  the  joints.   The  several  kinds  of  paving  are  ai  various  as  the  mate- 

'  i'/h  they  are  composed,  the  adoption  of  which  depends  usually  upon 

i^taiiccs  and  the  expense:  tliu  following  are  tlie  principal  kinds. 

I.  TcijijLe'paving,  frequently  laid  in  ornamental  design,  is  done  with  kidney- 

■^iffd  ktrmn,  obtained  from  Guernsey  and  other  places ;  it  is  extremely  dtu'able 

M  wop*Hy  performed. 

%  B^g-fMviiig,  formerly  much  used  in  London :   the  stone  is  obtained  from 
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nt,  whence  the  name  of  Kentish  rag-stone;   lliere  ore  square 
■  rial  for  coach>tracks  and  footways. 

-hens;  stones  from  six  to  ten  inches  square,  and  five  inches 
111  the  island  of  Purbcck,  and  frequently  used  in  court-yards. 
:ig,  by  some  called  Scotch-paving:  by  lliis  was  recently  under- 
f s  of  blue  whvnn  ;  they  are,  however,  now  nearly  disused  iD 
L  \r,  i)ieir  inferiority  of  the  next-mentioned. 

Scouii  granite ;  a  hard  material,  usually  of  a  blaisb  or  reddish  colour,  with 

London  road-pavemenUi  are  formed. 
CFuenury  and  Hrrm  bUie-granile;   extensive  quarries  being  now   opened 
Utter  island,  chiefly  for  the  supply  uf  the  London  pavements,  for  which 
ii  ia  found  to  answer  as  well,  if  not  better,  tliuu  the  Scotch.  The  stonet 
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arc  prennred  of  n  prismoitlol  iigtire.  by  means  of  iron  hamrorn,  and 
laid  witn  ibcir  end  downward^  bcdited  in  gravel. 

7.  Purbcck-paving^  of  the  blue  lort,  in  large  surfaccfl,  and  about  3| 
tliick,  make  excellent  flog  pavements. 

8.  Yorbibire-paving,  of  large  dimensions  is  equally  good  wltb  iht  fumi 
is  iinpcnious  to  water,  and  unalTected  by  I'rwl. 

9.  Ryegttle,  or  firestonc-pavmg,  is  used  for  hearths,  staves,  ovcf 
places  aa  arc  liable  lo  great  heat,  which  does  not  atfcct  tht:  stone,  ii 

10.  Ncwcftitlc  flags  are  about  two  feet  square,  and  two  inches  Unck:  Qn*«K 
well  for  out-uUices. 

II. ^Portland -paving,  from  Portland,  sometimeR  interspcned  with  Idack 

12.  Swedlond-paving  'u  a  black  slate,  dug  in  Leicestcralurc ;   much  unl 
paving  halls,  especially  in  party-coloured  paving. 

13.  Alarble-paving,  frequently  variegated  with  dlflforent  coloured 
and  sometimes  inlaid  in  mosaic. 

14.  Flat-brick  paving,  done  witli  brick  laid  in  aaud  and  mortar,  or  granli,! 
when  liquid  limo  is  poured  into  the  joints. 

15.  Brick-on-odge  paving,  done  with  brick,  laid  edgeways,  in  thesomei 
Iti.  Bricks  laid  tlat  or  edgeways,  arrunged  in  herriug-boue  foshiuo. 
17.  Bricks  set  endwnyii  in  mortar,  sand,  or  groute. 

IS.  Paving- bricks,  made  e»pt'cially  tor  the  purpose. 

19.  Paving  with  ten-inch  tiles. 

20.  Paving  with  foot  tiles. 

21.  Paving  with  clinkers,  for  itahles,  &-C. 

There  are  many  other  kinds  of  paving,  equally  worthy  of  notice  witfc 
foregoing,  but   it  would  be  needless  to  extend  the  description.      We 
not,   however,  omit  to  mention   a  beautiful    imitation  of  mosaic,  in 
cohiurs  and  designs,  now  manufactured  of  pottery-ware,  some  KprcitMM 
which  we  have  seen  at  the  Museum  of  National  Monofacturea  and  thCi 
Leicester-square.     Pavements  of  churches  and  other  handsome  bulh 
quently  ccneist  of  stones  of  various  colours,  but  chiefly  bluck  and  while,  in 
or  lozenges,  artfully  disposed,    lliere  needs  no  great  variety  of  colours  to' 
a  surprising  diversity  of  eflecL     It  has  been  ahown,  iltat  two  square) 
divided  diagonally  into   two  colours,  may  be  joined  together,   in 
sixty-four  ditlerent  ways,  as  each  admits  of  four  diflercnt  sih;"*'""",  -n 
which  the  other  square  may  be  changed  sixteen  times,  whr 
combinations.     A  very  beautiful  example  of  a  tesseluted  j' 
and  white,  is  aflbrded  in  the  extendea  6oor  of  St.  Paul's  ( 
welt  wortliy  of  examination  by  those  who  have  occasion  for  U"! 

Having  itated  the  various  kinds  of  puvement  as  commonly 
masons,  we  proceed  to  notice  several  deviations  from  that  practice^  wj 
been  much  talked  of,  and  partially  brought  into  use.   The  Dr>t  we  shall' 
ii  the  patented  improvement  of  Mr.  Abraham  U.  Chamberik  of  New 


public  streets.     Mr.  Chambers  forms  the  bed  of  earth  ur  c 
Agure,  which  is  a  ili^htl^  elevated  arch]   this  fuundation  ii 
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Irb  §»A  mUJ  «a  fHMaibJif,  by  ramming,  previous  to  Uyiiijc 
vbich  u«  in  fonn  like  the  lower  (Kirtinri  of  n  regular  qundi 
tai  Bv  BTran^rril  bu  Ifwit  Uie  aides  ol'cacli  atone  shull  overlap 


ii '  'ii. 


iliitrti  (lie  ftlntieit, 

ndrungulur  pyninud, 
overljip  those  in  the  next 

WW  —  ■•'   '       '  "-Uve  ill  iho  preceding  cut.    When  they  are  thus  luid 

oiu:  rh    their  hruadL'sl:   surfncet  or  buses  downward,   a 

'■-'■  ilonc-like  cements,  of  which  lime  is  the  bonis,  or  the 

10  he  pinned  hclwecn  thc>  jointK,  filling  them  to  nbout  one- 

> :    when  this  has  become  hard,  so  ati  to  cement  Uie  whole 

"dy,  tiic  rrmoinin^  lwi>-third9  of  the  intentices  are  to  be  filled 

■  H.  pranile,  or  other  hard  materials.    On  each  side  of  this  road- 

•ucted  deep  brick  gutters,  for  the  reception  of  the  water, 

;t  of  mild  llml  may  be  formed  ;  and  midwuy,  between  each 

^{T>;  of  the  roftd,  lateral  trenches  are  to  bo  dug,  to  lend,  by  Hn 

,  into  the  brick  gutters:    ih--»c  trenches  ore  to  bo  filled  with 

lid  stones,  and  serve  ha  a  filter,  to  convey  nothing  but  the  wat<^ 

'"  of  the  road  into  the  ^tticra.     'Hie  paienlee  considers  thai  a 

,»    ,.,,,,..rn. ,-..,)  M.,.,.1  ;i,i^  plan,  will  be  extremely  durable,  and 

^  "undcd  (as  the  inventor  states),  upon  the 

u    bearing  utid   support  ol    the  nloiiea.     'Hie  paventent  is  formed  of 

r  other  liard  paving  stones,  of  (he  ordinary  sixe,  and  each  stone  is  laid 

i  in  auch  u  itiutmer,  with  reference  to  the  several  contiguous  sLoue^,  as 

!ier  can  hv  dinplaced  tlie  eighth  of  an  inch,  by  any  pressure  or  percus- 

liDvevtr  great,  in  the  ordinary  use  of  the  streets.     The  atones  arc  not 

wedges  or  cubes,  but  formed  as  repre- 
sented in  the  subjoined  diagram,  each 
containing  a  protruding  or  salient  angle 
on  tlie  one  sidi*,  and  an  indented  or  re- 
ceding angle  on  the  opposite  side ;  the 
rf^cediiig  angle  being  formed  to  receive 
the  salient  one.  Although  the  first  co«t 
of  a  pavement  of  this  kind  may  be  greater 
than  ordinary,  its  probable  greater  dura- 
Mity  win.  most  likely,  more  than  eompen^tnte;  besides,  its  level  symmetry, 
tlskahoets,  and  sohdity  of  construction,  derived  by  each  part  from  the  whole 
npr^ica,  nvrm  to  be  advonlages  attached  to  this  species  of  pavement. 

iinara's  patent  puvement,  tlie  stones  are  comparatively  thin,  flat 

r  upper  faces  have  two  of  the  oppoute  rides  of  the  quadrangle 

an  angle  of  about  forty-five  degrees;  and  underneiitli  each  stone 

; -i  uf  the  quadrangle  are  beveled  off  in  hke  manner,  so  that  when 

.1,.  ,„^,.../.j-  exhibited  in  the  engraving  on  the  next  pnge,  tliey  may 

T*  <  other,     fiff.  I  represents  a  plan  of  a  street  pnved  on 

^'  _     bits  a  vertical  section  of  the  same,  the  rt>adwny  stones 

2,  3,  4,  5,  (as  shown  on  the  plan);    6  G  are  the  guller- 

vhjch  nbut  ngainst  the  curb.     Fig,  3  gives  a  side  view  of 

•  the  reverse  position  of  the  beveled  edges,  by 

nupportcd.     Tig.'i  represents  the  opposite  sides 

I)  to  the  figures,  it  will  be  seen,"  aays  the  patentee, 

-  u.M  dividual  block  or  stone  mutually  and  reciprocally  6up- 

fMl,  •!'  \'»  oach  other.     This  principle  will  be  found  to  apply 

**■ — -'  -'-fip  bping  upheld  by  twu  adjoining  one«,  and,  in 

■  icrs  that  are  made  to  rest  upon  it.    Thciie  blocks 

at  sixe  ;    tlie  principul  object  to  be  attended  to  is 

-efl  on  the  upper  siirfncc  n&  perl'ect  as  the  nature  of  the 

■ill  here  observe.   Unit  ulien  blocks  are  used  of  large 

Ai  lie  proper  to  groove  tlieir  surfaces  to  form  a  better  fool-hold 

fc  I  order  In  ideiilify  my  invention,  and  thereby  endeavour  to 

r£Ui  *Mf  iaiiiugcmont  on  this  patent,  that  it  consists  solely  in  working, 

or  fcrming  Lhe  sides  of  my  blocks  or  stones,  so  that  lliey  ihali  make 
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obtuse  and  acute  angles  w  ith  the  upper  surface  of  Uj«  Uock  or  itoM 
^inj  done,  they  uwy   be  so  orrangcd  or  combined,   that  tlwf  wfl 


WUtiulty  iiuJ  rt'cutrocally  support  and  prMerre  each  other  from  the  fan] 
H»  |[rnrrallv  founu  in  the  usual  practice  of  paving." 

('KAIILS.     A  calculus  or   morbid  concretion,    formed   in  conae<{aracc  of 
■Dut«  vxtiTDol  injury  which  the  muscle  or  sliell-fiih  receivea  that  prxydoot*^ 

Cttcularly  from  the  npcrations  of  certain  minute  worms,  which  occaiioiuflf 
f  even  quite  through  to  tlie  animal.  The  pearls  are  forined  in  the  inod^ 
«ll  tluwr  places:  heuce  it  ia  easy  to  a»ertain«  by  the  inspection  of  At 
«tibMt  only,  whether  a  ihell  is  likely  to  contain  pearif.  If  it  be  quite  imool^ 
^tilhmtl  cavity,  perforation,  or  callosity,  it  may  with  certainty  be  proaouoecd 
|»  c«Mtain  none;  it  on  the  contrary,  the  shell  be  pierced  or  indentea  br  wortaii 
1^1009  will  always  be  found  either  pearls,  or  the  embryos  of  pearu.  It  ii 
]WakiU<i  by  artitidal  perforation  of  the  shells,  to  cause  the  formation  of  tbcM 
noea.  7*he  proceas  which  has  been  chiefly  recommended  is  to  drill  a 
hole  throu<;n  the  shell,  and  to  fill  it  up  with  a  piece  of  brass  win^ 
this  on  the  outside,  like  the  bead  of  a  iiaO ;  and  the  part  of  the  wif* 
igUtll  niarees  the  intfriur  shining  coat  of  tlie  shell  will,  it  is  aaid,  beeoiM 
Hiir<n  vith  a  pearl.  As  to  the  ra^ ue  of  British  pearls,  tome  have  been  fooad 
qt«  alM  so  Urge  m  to  be  sold  for  30^  each,  and  upwards ;  and  SOL  waa  (mot 
jfiiUd  And  n»A»ed  for  one  of  (hem. 

TV-  ..ri.^i^t  putfi  MMJir/e,  to  which  we  are  indebted  for  nearly  all  the  pesili 
^  Um  a  tlattriied  and  tomewhat  circular  shell,  about  eight  incnes  io 

^^i^.   .,•■■■  part  nrnr  the  hinEre  bent  or  transverse,  and  imbricatea,  or  covi 
i^ataiaann  a  lum-e,  with  several  coata,  which  are  toothed  oa  the  edgcib 
ffi^  sbvUs  are,  extcniaUy.  of  a  sea-crecn  ooloiir,  others  arc  cheateii 

with  white  stripr*  or  marls,  and  others  whitish,  with  green  nutt^ 
skt#IU  an*  found  both  iu  the  American  and  litdian  aeaa.    The  priodpal 
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pearl  fisheries  are  off  the  coaits  of  MindoostiLii  and  Ceylon ;  they  usually  com- 
mence abont  the  month  of  March,  and  occupy  many  boats,  and  a  great  number 
of  hands :  each  boat  has  generally  twcnty*otie  m«n,  of  whom  one  is  the  captain, 
wbo  act*  as  pilot;  ten  row  and  ossiat  the  divers;  and  the  remainder  are  divers, 
*bo  go  down  into  the  mtq  alternately,  by  five  at  a  time.     The  largest  round 
pearl  that  has  been  known  belongs  to  the  Great  Mogul,  and  is  about  two-thirds 
of  tn  inch  in  diiinieter.     Pearls  from  the  fisher)'  of  Ceylon  are  cuusideted  more 
v&huble  in  F.n^Und  than  those  from  any  other  part  of  the  world.   'I'hc  smaller 
kiudt  arc  callrd  seed  or  dust  pporU,  and  are  of  comparatively  small  value,  being 
nld  by  the  ounce,  to  be  converted  into  powder.   To  make  the  artificial,  take  tho 
bl»y  or  bleak  Rsb,  common  in  the  Thames ;    scrape  ofi'  the  silvery  scales  from 
tHe  bflly  ;  wrtsh  and  rub  these  in  water  ;  then  8uOL<r  this  water  to  settle,  and  a 
tcdiment  will  be  found,  of  an  oily  consistence.     A  little  of  this  is  to  be  dropped 
into  a  hollow  glass  bead,  of  a  bluish  tint,  and  shaken  about  so  as  to  cover  all 
tbc  ixttcmal  >urface  :   after  this  the  bead  is  filled  up  with  welted  white  wax,  to 
^e  it  solidity  and  weight. 

The  Roman  pearls  are  formed  of  a  very  pure  alabaster,  considorable  quarries 
6f  wtikh  exist  near  Pisa,  in  Tuscany.  The  process  is  as  follows: — tite  alabaster 
ii  InC  Mwn  into  slices,  the  thickness  of  the  pearls  required;  the  pearls  are  then 
with  an  instrument  which  borea  a  small  hole  in  the  centre,  at  the  same 
that  the  required  shape  is  obtained.  The  next  thing  in  the  process  is  their 
Riion  in  boiling  wax,  to  give  them  a  rich  yellow  hue,  and  afterwards  to 
certrthem  several  times  with  tho  silvery  substance  obtaineid  from  the  scales  of 
ike  U«ak.  The  singular  beauty  of  this  ornament,  which  perfectly  resembles 
(lit  feal  pearl,  the  varied  patterns  in  which  they  are  arrangedt  and  their 
Cdmne  Aiespneas,  render  Uiem  an  object  much  sought  after;  while  their 
(sUity  if  such,  that  they  may  be  dashed  to  the  ground  with  riolence  without  re- 
I  «iriKlhesligl)ie«t  injury;  being  thus  rendered  far  superior  to  those  of  French 

■noKAire,  which  are  at  once  more  fragile,  and  considerably  less  imitative. 

I      The  Chinese  in  a  manner  force  the  production  of  real  pearl,  in  the  animal 

I  k>dC     They  collect  the  myca  niargarite  fera,  or  Kiiropean  pearl  muscle,  and 

I  fkrcc  tbe  outsides  of  the  shells  in  several  parts,  without  completing  the  pcrfo- 

'  Mis*  ibraaghouL      The   animal,    becoming  conscious   of  the   weakness  or 

4k§eiimef  of  the  shell  in  those  particular  spots,  deposits  over  them  a  great 

fUiltrty  of  it«  pearly  calcareous  matter,    and    thus   forms  so  many  pearly 

lutwttes  over  Ibem.     The  pearls  thus  obtained  are,  however,  said  to  be  gene- 

I  Mh  itArior  to  those  naturally  produced.     Pearls  tlmt  are  discoloured  may 

I  llMi  whitened :  "  Soak  them  first  in  hot  water,  in  which  some  bran  with  a 

iHbtwtvrand  alum  have  been  boiled;    rub  them  gently  between  the  hands, 

.y^A  may  be  continued  until  the  water  grows  cold,  or  until  the  ol^ect  is 

MMrL  when  they  may  be  rinsed  in  lukewarm  water,  and  laid  on  vritine- 

^^ft  in  a  dark  place,  to  cool."     The  foregoing  is  extracted  from  the  scientific 

PHiIs;   but  we  have  always  understood  that  real  pearls,  so  discoloured,  are 

by  the  laiiidarie*,  that  i*,  they  tike  oH'the  upper  coat  or  lamina,  which 

t^em  slightly  diminished  in  size,  but  equally  beautiful  to  their  primitive 

\KL,  MoTHBK  or.   The  shell,  not  of  the  pearl  oyster,  but  of  another  kind 

V  tlie  inside  of  the  shell  of  which  is  very  smooth  and  polished,  and  of 

and  water  of  pearl  itself.     The  shell  has  tho  same  lustre  on  the 

the  outer  coat,  or  lamina,  baa  been  removed  by  aqua-fortis  and 

mill.     It  is  used  for  the  handles  of  knives,  inlaid  work,  &c. 

H.     An  impure  potash,  obtained  by  Uxiviatiun  of  the  ashes  of 

Potash. 

-8F1KLL.     A  new  proceta  of  working  pearl-shell  into  a  raricty  of 

for  tlie  purpose  of  applying  it  to  omainentdl  u^es  in  the  manufacture  of 

n  uid  other  articles,  lia.s  lately  been  invented  by  Messrs.  Aaron 

and  John  Betteridge,  of  Birmingham.     The  process  is  similar  to  that 

mg  on  metals  in  relief,  by  tlie  aid  of  corrosive  acids  and  the  etching- 

~  e  pearl-shell  is  first  divided  into  very  thin  plates  or  leaves,  such  as 

>40Ui  lo  ibe  100th  part  of  on  inch,  and  the  devices  or  patterns  are  drawn 


27G 


PENS. 


upon  them  in  on  opaque  tuq>entitie  vamtsh;  itrone  nitrous  acid  u  Uimi  bnitked 
over  the  pbtes  repeatedly,  until  ihoftc  partd  lcl\  hftre,  or  undefeixV  '  ^      ' 
[ifamisb,  arc  BuiHcitiitIv  cuaodi-d,  or  "eaten  iiway  "  by  tlie  acid.     *i 
being  notv  washed  off  by  a  Utile  oil  of  turpentine,  the  device,  wlui-h  ilit  a-  .^.  ^^ 
nut  touched,  is  found  to  be  perfectly  executed.     If  the  design  is  to  be  uflcrUi* 
manner  of  common  etching  on  copper,  th<-n  ilie  process  upon  the  »hcll  U  [ff^ 
cificly  simUar  to  that  already  explained  under  the  article  Enohavino.     ttlunk 
ooiuiderable  number  of  ornament5  are  required  of  the  same  aixo  and  paUrro. 
a  Bufilcient  number  of  tlie  plalev  are  cemented  together  by  glue,  n^ilti  only  on* 
plnte,  having  the  device  etched  upon  it^  placed  on  the  outjtde  ;    these  are  ttica 
made  fait  in  a  pair  of  claina,  or  bcrewcd  octween  the  jawB  uf  a  vice,  uid  cirt' 
fully  sawn  out  altogether  by  a  very  fine  frame-saw  :    the  cemunteJ  fch^lU  ot 
then  thrown  into  wann  water,  which  softens  the  glue,  and  quit  I  ' 
[  piece!).     When  several  devices  upon  a  plate  have  been  bit  in,  ' 
upon  a  flat  surface,  and  cut  through  with  a  knife-edged  tool ;    i>>r  uut-k,  yiru-i 
the  MW  is  pui  in  requisition,  and  tl]C  fiuifihing  CAecui4;d  by  a  Tarieiy  of  4atf 
gravers  ana  instruments. 

1*KAHL- WHITE.     An  oxide  of  bismuth.     It  is  employed  «»  a  coxmetic,  l« 
whiten  the  skin ;  but  its  tendency  to  become  black,  by  expofure  to  the  acUoni 
•ulphuretted  hydrogen  mixe<l  with  the  atmo*pherc,  rendcn  il  a  very 
expedient  to  heighten  female  chormB. 

FEAT.     A  spongy  block  earth,  combined  with  decayed  vegetable  motttt: 
when  dried,  it  forma  a  valuable  fuel. 

PKCK.     An  Knglish  measure  ;  the  fourth  part  of  a  bushel. 
PKOOMKYEHt/oot-measurf,  or  way-wiser^  is  a  machine  in  the  AmDof. 
imall  time-piece,  containing  a  train  of  toothed  wheels,  which,  by  means  of  < 
chUn  or  string,  fastened  to  n  man's  foot,  or  to  the  wheel  of  a  carnage,  ate 
to  move  one  notch  or  tooth  at  euch  step,  or  each  revolution  of  the  whceb, 
the  tmin  thus  uniformly  moved  being  cnnnected  to  an  index,  points  out  the 
tance  travelled,  on  a  graduated  diul-plate. 

A  patent  for  **  an  improved  pedometer  for  the  waistcoat  pocket,  upon  a  01 
and  very  simple  construction,"  wan  taken  out  by  Mr.  Wiilium  Payne,  of  N< 
Bond-street,  m  1S31.     It  is  of  the  form,  and  of  the  usual  si2e,  of  a  eotuin< 
watch,  and  consista  of  a  lever  or  pendulum,  one  end  of  which  h  wrinl-.u.^ 
inlayed,  and  the  other  supported  by  a  delicate  spring;    by  wt-i 
each  step  of  the  wearer  produces  a  vibration,  and  movev  a  1  1 
tooth,  and  the  latter  being  geered  into  a  train  of  wheels  (similar  tu  thusc  ol. 
common  conntine  machine)  moves  indexes  or  bands  over  the  face  of  a  di 
pbite,  on  which  the  number  of  vibrations  or  steps  arc  indicated.     The  patent 
[  bUo  attaches 'his  pedometers  to  an  ordinary  watch,  in  which  case,  the  train  of 
wheels  and  other  parts  are  placed  under  the  dlul*t)late  or  face  of  the  wstoli 
PEN,     A  well-known  instrument  for  writing.     In  the  earliest  age«,  writ 
was  executed  with  styles  of  metal  or  other  hard  substance,  which,  aher 
were  superseded  by  pens  and  coloiured  inks.  The  first  pens  were  made  c 
or  small  hard  canes,  about  the  size  of  the  largest  swan  quills,  cm  and 
the  »ame  manner  as  the  pens  in  present  use.     According  to  Isidore,  and  soi 
other  writers,  quiU-pen$  were  first  introduced  obout  the  year  fiUe ;  thrv  Hid  n( 
come  into  general  uhc,  however,  till  the  middle  of  the  si^venth,  ni.  . 
common  till  towards  the  close  of  the  eighth  century,     Kceil-nvn* 
bf*  employed  up  to  the  present  time,  for  writing  some  of  the  <•< 
I  and  by  artist-*,  for  sketching  outlines.     The  greater  number  ut  , 
[■re  made  from  the  quilU  ol  the  goose — thuse  of  the  Hwnn,  ti>rK<  y,   <r.: 
[crow,  being  occasionally  employed — the  two  lattt-r  exclusively   tor  v 
writing  or  druwing.     As  the  ttiakiug  ur  mending  fjf  quill-pens  i*  to  mi 
soTU  di{t)cult  nt  attainment,  and  to  all,  at  tiruex,  iiiLXinvenlenL,  various 
have  been  made  to  render  tite  process  lora  fn-nm  1  ilv  rrmiin-d       Oiii- 
methods  consisted  in  aiming  pens  made  of 
or  nibs,  by  which  their  durabdity  was  soiut 
expense  uf  the  n.itural  elasticity  uf  the  qudi ;  nor  was  the  dut> 
extended  to  he  commensurate  with  the  oddiiiunid  ct*st.     To  il" 
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frt^oent  pcn-mcndinff.  Mr.  Bramah  took  out  »  patent  for  on  im- 

peai,  vhicb  conaistvd  in  dividine  a  quill  longitudinally,  and  cat- 

rotxr  or  six  lengths,  according  to  tne  size  of  the  barrtl.     Each  oC 

formed  a  pen — some  two,  by  being  cut  at  each  end.     The  pena 

vere  held  in  a  jointed  silver  holder,  which  imparted  great  firmneaa 

while  it  permitted  the  free  action  of  the  nibs.     Pens  have  been 

liom,  also  frum  tortoiM  and  other  sheila  ;  but  iiu  useful  application 

of  inch  pens,  aa  they  are  more  expensive  and  even  lea« 

ide  from  qiiillB.     Some  succeasful  attempta  have  been 

of  pena  uf  precioua  atoneat  in  order  that  they  may  be  used 

Ithout  wear  vv  corrosion.    The  tint  that  ve  recollect  were  introduced 

kwkint  and  Mordan,  whose  cpecitication  of  1^23  states,  that  they 

toLse-^hcIl  or  hum,  imtead  of  quills ;  and  when  the  inalerinl  ia 

»>e  part5  are  AutUiied  in  boiling  water,  and  then  small  plecea  of 

f,  or  other  precious  stones,  arc  imbedded  into  them  by  pressuro ; 

la,  it  i«  said  punj  nf  great  durabiUty  as  wvU  as  elaalicity  are  made. 

to  the  nibs,  the  patentees  proposed  to  affix  to  the  tortoise-ahell, 

of  gold  or  other  metal,  and  attaching  the  same  by  the 

or  any  other  convenient  mcaoa,  as  cement  or  varniiib.     It  is 

td  that  springs  may  be  placed  on  the  back  of  the  pen,  as  shown 

figure,  wiiicb  may  be  slided  backward  or  forward, 

eUkslJcity  accordio)^  to  the  dilftrrent  hand-s  that  may  be 

writing'     Wc  are  informed  by  a  gentleman  who  had 

pens  many  months  Jn  constant  use,  that  it  bad  cxhi- 

of  detcriomtion  or  wear.      Mr.  Doughty,  of  Great 

boa  Uluwiee  devoted  much  attention  to  the  cnn* 

the  niba  of  which  arc  rubies  set  in  tine  gold. 

to  write  03  fine  as  a  crow-quill,  and  ai  firm  aa  a 

considerable  einstictty,  and  produce  nu  tmiform 

urmttoinable  by  ordinurv  pen«.     Mr.  Doughty  states, 

of  his  niby  pemt   have  been  in  constant  use  upwards 

,  and  cunlioue  stUI  perfect ;    and  that  if  a  little  care 

if  the  nibs,  by  preventing  tlieir  being  struck   against 

incea,  and  occasionally  washing  them  with  soap  ojid  water,  with  « 

ixg,  they  wilt  be  fnnnd,  nntwith standing  their  firnt  cofit,   economic 

rltodium  pen>,  coniuting  of  two  flat  strips  of  gold  placed  angularly 

I,  nnd  tipped  with  a  hard  metallic  alloy,  are  very  durable,  thoueli 

(hr  ruby  nibbed.     Under  the  head  Inkstako,  we  have  given  Mr. 

••  to  prevent  injury  to  his  pen^nibs  in  dipping  for  ink. 

tempt  to  introduce  mHaUie  pent  to  general  use,  was  made 

vr  "  perpetual  pens"  will  doubtlcMbc  remembered  by  many 

The  name  of  Wise  was  rendered  conspicuous  in  most  of  our 

Konte  t\i  enl)'-five  or  thirty  veal's  bince,  u«  the  original  inventor 

manufacturcrof  the  steel  peni.;  they  consisted  of  n  bnrr<'I-pen  of  steel, 

)De  case,  for  convenience  for  carrying  in  the  pocket.    Notwith- 

Inctiona  posaesaed  but  in  a  very  remote  degree  the  requisite  pro- 

tg  iitstninicnt,  and  were  extremely  dear,  he  managed  to  make  a 

outof  tl*e  biuiuess,  by  dint  of  unwearied  exertions  in  promoting 

lookin  iuhacqueiitly  made  some  excellent  steel  pens,  but  tlie  price 

dnnuMdinronsidemble.     Thiii  description  of  pen  has  recently 

tproved,  especially  by  Mr.  Jost^nh  Gillutt,  of  Uinningham,  who 

"f  steel  pens  in  the  world,  converting  annually  upwarda 

to  writing  pens.     The  intprnvcment  has  been  accom- 

'  -  *"  .1  biutcr  quality  in  a  thinner  and  more  elastic 

r.  tuid  by  more  carefully  attending  to  the  finish 

!  nni.u'rnienls  in  quality  have  also  been  attended 

■\  a  ffrost  of  the  improved  steel  niba  may 

;iian  was  formerly  charged  for  one  of  Wise's 

I  ^'n,   that  It,  tlie  pen  with  a  slit  on  each  side  of 

I'-rsona  still  a  favourite,  and  some  of  these  pent 
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M«n  to  embody  movC  of  tb«  advaiiUi^vs  of  which  meUUic  peon  are 
Their  prencnt  excellence  and  extreme  cheapnen  flecm*  to  protnuv  ih^  all 
entire  disuse  of  qnitU,  allhotigh,  tip  to  the  pretent  time,  there  hw  bc«n  »o  fiillii 
off  in  the  demnnd  I'ur  Uiis  article. 

Mr.  Jumes  Pvvry,  of  London,  hai  contnbitted,  wp  believe,  more  ihiR 
other  in'tividuul  lo  ihe  introduction  of  the  modern  im[irn\''i  ^t- '■!  «'■'■•     ' '• 
bi'utipht  out  kevorid  ftteel  pen^  of  a  very  ingi-niou«  nndf! 
devoted  more  thnn  ordinary  attention  to  the  forming  tit  i 
bands  and  tAsten,  winch  he  regalarly  cInMcd,  odverttfed,  and  humoroiikiy  puiM 
in  rhyme,  by  which  means  he  acquired  a  celebrity  *o  which  no  prcvit.-*M  mu- 
mnker  liad  attained.      Mr.  Pcrr)'  first  nvercame  t)ie  extreme  ngiiUty  otthi 
ordinary  steel  pt'n.  by  the  introduction  of  npcrturei  bettvfitn  the  *houldgn 
tht  pointy  thereby  making  lliem  elastic  below  inatpad  of  above  Ihe 
this  wa&  tho  subject  uf  his  patent  of  1830.     "The  double  patent 
pen,"  the  nieritt  of  which  have  been  so  much  placarded  throiij;hout  the  ki 
received  its  odd  cu^nomen  from  the  circumstance  of  a  tecond  patent  taken  oitj 
by  Mr.  Perry,  in  1832;  ihc  pons  described  in  the  specification  of  which  tft| 
reprcwnted  as  combining  tho  Buperlative  qualities  of  both 
inventions.      /Sy.   I   i»  a  sketch  of  Mr.  Perry's  "double      'V-  !•      'i*- *" 
patent  pen,"   which  distinctly  shows  the  position  of  the 
aperture  and  the  lateral  slits,  by  which  a  great  degree  of 
ematicity    is   obtained.     Fig.  2  is    Mr.  Perry's   ingenioua 
"  regulating-spring  pen,"  cunaisling  of  one  of  his  patent 
pens  with  the  addition  of  a  lUding  spring,  which  increaaea 
or  diininiAhes  the  fltxihility  of  the  penj  according  as  it  is 
placed  further  from,  or  nearer  to  the  point.     In  anothtf 
instance  Mr.  Perry  employs  the  elaEticity  of  Indian-nibber, 
by  twilling  a  thread  of  this  material  round  the  nibs  of  the 
pen,  the  yielding  of  which  permits  the  opening  of   tlie 
points,  in  proportion  to  the  pressure  applied.     The  care 
which  Mr.  reny  takes  in  the  correct  manufacture  of  his 
pens,  bus  mainly    contributed   to  the  general   preference 
given  to  thera;  for,  however  excellent  may  be  the  principle  of  the  structoi 
if  llie  workmanship  of  the  nibs  be  not  nicely  performed,  tlie  pens  will  not  v 
Well.     It  is  from  defects  of  this  kind,  we  believe,  that  many  apparently  ry 
lent  metallic  pens,  that  Iiave  been  successively  brought  out,  have  met  with 
comparatively  small  sale. 

As  the  extremities  of  the  nibs  of  metallic  pens  of  the  ordinary  form  lieeoi 
worn,  they  progressively  increase  in  breadth,  until  tliey  become  useless, 
their  original  form  should  be  restored  by  skilful  filing,  or  grinding,  upon  aa 
stone :   these  being  operations  which  no  ot'onomisit  of  time  will  perform,  at 
preiicnt  low  prices  of  the  article,  Mr.  Gillott,  of  Hinnineham.  took  out  a  p«t«r 
m  18'(1   for  an  improvement  in  metal  pens,  deugnea  to  remedy  the 
mentioned.     This  he  proposed  to  efli?ct  by  making  the  rdbs  of  his  peni 
sided,  that  is,  an  equal  breadth  (o  the  points  for  alwul  an  eif^')  ih   of  nifl 
long,  the  remaining  portion  or  upper  part  of  the  nibs  being  *.< 
in  the  usual  manner,  or  terminating  with  a  shoulder  next  to  lU 
"  The  whole  length  of  such  aiba,"  says  Mr.  Gillott,   "  may  of  cuutm]  b«1 
nwny,  without  increasing  the  breadth  of  the  strokes  in  writing."     Thj 
struction,  it  however  appears  to  us  will  not  only  foil  in  obljiiii 
tigea  sought,  but  will  entail   disadvantn^cB   to  (which   the 
cninp:iraiivcly  free;  namely,  a  greater  tendency  to  take  n     ■    - 
the  downward  strokes  of  the  pen,  and  a  deticiency  of 
it[»-slrokei  to  bring  the  nibs  together;  the  narrowness  of  tl 
lh(!  ink  from  flowing  down  in  sufficient  quantity  to  give  a 
supply.     Mr.  Gilhnt,  although  a  pen  manufacturer,  is  ev , 
user,  for  all  persons  who  are  in  the  habit  of  using  steel  peas  know  that  ia 
thort  time  tlie  abrading  action  of  the  paper,  prodixes  a  baxil  rdt^n  nn  the  undl 
side  of  the  nib,  convertingicintoa  very  efficient  chisel,  wh-  pa| 

in  the  up  strokes,  renders  the  pen  unfit  for  further  uu. 
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vecrttag  away  nnifonnirt  thb  ean  never  be  the  esse,  nnleu  the  pen  he  held 
vtrticaDy,  that  it  at  right  anglef  to  the  plane  of  the  paper,  in  which  manner 
mdinarf  writing  cnnnnt  be  executed.  This  will  at  once  ihow  the  fallacy  of 
Kr.GQlott't  Dfoposition;  and  it  would  appear  aa  if  Mr.  Gillott  was  himself 
iBieious  of  the  error ;  for  we  have  never  m«t  with  any  of  his  pent  made  in 
aecordaoce  with  his  patent,  that  is,  with  paraUel  points,  but  eu  Ag.  3»  which  is 
«oe  of  Mr.  Gillotl's  pens,   as  now   manufactured;       Fig.Z.  Fig* 'h* 

o&fnrise  this  is  a  pretty  good  pen,  and  ranks  with 
be  Wm  of  the  i/tree-slit  class. 

Ihe  position  in  wiiich  a  pen  is  usually  held  causes 
tbewetr  to  take  place  in  an  inclined  direction,  slightly 
founded  at  the  edges,  and  the  right  hand  nih  to  be 
VMH  worn  than  the  left  When  one  nib  becomes 
Anmr  than  the  other,  the  longer  nib  bears  harder 
th*a  the  shorter  upon  the  paper  in  the  up-strokes, 
and  produces  thick  and  blotted  writing.  It  was  pro- 
bkly  with  a  view  of  obviating  these  effects  that  the 
KTibei  of  olden  time  wrote  tlieir  Ifttera  either  uprigliL, 
wjoclining  to  the  left  hand,  both  of  wliich  moucs  are 
Miined  by  the  lawyers.  Making  due  allowance  fnr 
^dbftoleteneas  of  many  of  the  characters,  wc  think  it  must  he  admitted  that 
wh  vnting*  poucas  more  clearness  and  intelligibility  of  form  than  otir 
fnndfTDized  writing. 

-.  however,  that  we  may  be  able  to  incline  our  letters  in  the  right 
and  yet  aave  our  pens  from  rapid  destruction,  Mensrs.  Mordan  ai.d 
hw^eritm  introduced,  and  patented  in  1831,  pens  witli  inclined  slits,  which 
tWrNTv  appropriately  de«ignati'd  the  "  oblique  pen."  It  has  been  stated,  as  a 
liMauenticaled  fact,  that  ninety-nine  persons  m  every  hundred  fail  to  attain^ 
VnuDenlly,  the  art  of  writing  with  a  pen  in  the  true  position  ;  that  K  with 
nksftd  mnoved  a  little  to  the  right,  and  the  tip  of  (he  pen  pointing  to  the 
1^  shoulder,  when  the  slit  ol  the  pen  will  be  in  the  direction  of  the  writing, 
lid  both  of  the  nib^  addressed  fairly  to  the  paper.  Fig.  4  is  a  representation 
itMtms.  Mordan  &  Co.'s  oMiqne  pen.  The  direction  of  the  slit  m  this  pen 
y^lhal  in  which  the  writing  usually  slopea  at  an  angle  of  about  ihirty-five 
%ni^  both  nibs  are  brought  equally  down  upon  the  paper — tlie  writer  is  not 
■^Md  to  any  particular  position,  but  at  liberty  to  use  the  pen  freely,  without 
WlHCraint  of  attitude,  so  strongly  insisted  upon  by  teachers  of  writing.  The 
Mine/  the  oblique  steel  pen  is  altogether  remarkably  good,  and,  from  the 
Am*  «I  the  nibft  immediately  below  the  shoulder,  it  has  a  most  excellent  spring, 
fMBHttg  a  pleasing  effect  both  in  the  up  and  down  strokes  of  the  writing;  it 
ifiim  HDoothly  over  the  paper,  and  is  allngether  free  from  the  harshness 
*i*«ili  nnnplained  of  in  bteel  pens.  These  oblique  pens  are  made  of  the 
M  sifcl,  in  a  very  thin  and  mghly  elastic  utate  ;  the  arched  form  gives 
it  N^Q&ate  strength,  where  it  is  nccessar)'  they  should  he  firm  and  un- 
Mfatt^  and  also  enables  them  to  carry  more  ink  than  any  previous  pens. 
Of  ■nantageous  property  of  this  particular  form,  for  holding  a  large  quantity 
tfvA,  wa«  at  once  perceived  by  other  manufacturer*,  and  led  to  the  cunslruo- 
ini^lhe  Lunar,  Gonidon,  andsome  otiicr similar  pens.  Messrs.  Mordan  8e  Cfl.'a 
l|isi^catian  de«criheB  a  variety  of  modifications  of  pens  and  pen-holders,  illu&- 
taM  br  mimerous  figures.  In  the  first  ]ituce  are  sliovrn  quill-pcn?  and  portable 
fn^jtne  latter  implying  short  pieces,}  having  inclined  slides,  and  metal  pens 
"*  *  ly  fiormed.  To  apply  the  principle  to  pens  cut  in  the  usual  manner,  with 
•r  longitudinal  slits,  handles  are  provided,  which  hare  at  their  lower 


cd  metal  arms,  with  dips  or  holders,  which  fix  the  pens  at  an  angle, 
l*|ine^  ftom  thirty  to  forty  degrees  out  of  the  line  funned  by  the  handles. 
~-  -'  •'  pen-holders  arc  furnished  with  joints  and  aet-«crews,  to  enable 
.L-e  the  pens  at  such  an  inclination,  wilh  respect  to  the  handle,  at 
-. ^v.--  -.iij  the  inclined  position  of  the  letters  he  is  making.  Tlie  latest 
aamnrnt  in  steel  pens  is  one  by  Mr.  Gowland,  consisting  In  the  introduction 
m  ^p»iTn'  nib.     The  following  eagraviDga  represent  three  pent  of  thia 


280 


PKNS. 


dficription,  u  manufsctured  by  Mesant.  Mordan  &  Co.,  under  i  fWCTit  _, 
nif.  5  are  bock  and  aide  views  of  Mewra,  Mordwi  and  t'-a.'»  pttt«nt  U)r«-nSt 


Fig,  a. 


Fig.Q. 


iiip-pen.    Fiff.  6  are  similar  views  of  their  patent  three-nibbed  ^ispadf^ 
aa  tne  Birmingltam  manufacturera  call  it,  tho  lunar  pen.    In  eacli  of  the 
the  addicionariiib  is  formed  bv  cutting  it  uiit  uf  the  htem  or  ihaiik  of  the 
whera  there  \»  always  a  eupernuity  of  metal,  and  turning  it  bnck  over 
nibs.     Fiff.  7  are  back  and  side  views  of  Mordan  &  Co. 'a  patent  tbr< 
counter-oblique  pen.     Many  persons  havin?  been  itrongly  prejudiced 
the  one-sided  appearance  of  the  original  oblique  pen,  Messrs.  Mordan 
were  induced  to  attempt  an  impruvement  in  this  respect,  oud  they  ha\'« 
Hucceeded.    The  improvement  has  been  accomplished  or  the  introducti< 
additional  shoulderr  opposed  to  the  former.     Tliia  novel  and  curious 
been  very  much  admired,  and  it  is  as  useful  as  curious;  it  has  the  advi 
holding  a  very  considerable  quantity  of  ink,  and  of  retaining,  from  it3 
a  position  adapted  to  the  slope  ol^  the  writing,  while  to  the  eye  a  perfe 
librium  is  preserved.  The  effect  oi  the  third  nib  in  metallic  pens,  ia  to  ei 
pen  to  carry  a  larger  quantity  of  ink,  and  to  force  it  down  in  iii>;rM-tn  imj^ 
failing  succession  to  the  paper.     Ever)'  time  such  pens  arc  j>r 
atrokes  of  the  writing,  the  ink  flows  in  a  botly  towards  the  pot 
of  capillary  attraction,  at  the  precise  time  when  it  is  moat  waitted.  'i  Im 
produced  fay  the  third  nib  forming  a  conical  tube  with  the  other  nibs  of  the 
with  its  smallest  end  downward,  and  always  causes  the  ink  to  How  eqaall^,! 
much  on   the  centre  of  the  down-strokes  as  the  two  points  of  the  pen  ' 
The  capillary  attraction,  wKich  is  brouEht  into  operation  in   '!i 
trivance,  completely  counteracts  the  defects  existing  in  other  ; 
lltP  opening  in  the  slip  tapering  in  the  opposite  direction  to  thnt  ^[ikii 
site,  for  tlie  purpose  of  fairly  conveying  the  ink  to  the  paper;  of  this 
may  convince  himself  by  pressing  the  points  of  any  ordinary  pen  on  the  i 
nail,  until  the  slit  opens  wi'le  enough  for  large-text  writing,  when  the  ' 
instantly  recede  from  the  points  towards  the  upper  extremity  or  angle 
slit.     Capillary  attraction  always  causes  fluids  to  tlow  towards  the  narrow^ 
^>Brt  or  opening  of  every  conical  tube ;  and,  therefore,  in  three-nibbed  p« 
the  ink  is  forced  down  upon  the  paper,  and  the  thickest  ink  would  be  pi 
lownwards  most  cflcctually  by  the  action  of  the  three  nibs.  Another  itdvi 
of  the  third  nib  is,  that  it  clears  the  slit  of  the  pen,  removing  the  fibres 
are  gathered  firom  the  paper,  tbereby  removing  tlie  greatest  obj»ctiuii 
hitherto  existed  to  (he  use  of  metallic  pens. 

The  following  is  the  process  of  makmg  »teel  penit  as  witnnced  at  thv 
sive  and  well-conducted  manufactory  of  MesKrs.  Mordan  &  C<k,  Castii 
Finsbury,  whose  liberality,  condenccnsion,  and  urhuinrty  to  visitors  on 
sions,  is  gratefully  acknowledged  by  many  individuals  who  have  in  vain-j 
Toured  to  obtain  a  sight  of  this  interesting  process  elsewhere.   A  Iiardi 

C:h  and  matiix,  of  0»e  exact  sixe  and  shape  of  the  pen  to  be  madc» 
attached  to  a  powerful  fly-prc»s,  sheft  steel  of  tlu  ^hit 

to  about  ^  of  au  inch  in  thickness,  and  iti  strips  of  two J  «ii 
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tvny  pen  ii  itruck  oat  lingly,  till  the  metAl  is  «xh&usted.  iti  Uiis 
ar»  euled  htankt  or  /nf«.     After  cutting  out,  the  next  operation 
or  annnriiiy ;  thu  is  performod  by  putting  a  ^n-cot  number  of  the 
boXiVnthnsmnllouAQtity  of  taJlow  on  tlic  top  of  (htm  ;  the  box 
i,  i*  plAcetl  in  a  mriiace,  and  there  kept  uulil  tlie  box  appean 
'  all  over*  The  box  is  then  withdrawn,  end  tho  pcu»  emptied 
p  hot  uhes,  covered  with  the  same,  and  left  to  cool  gradually.     By 
pens  are  saffidently  aoflened  for  the  subteoucnt  procesa ;  but  as 
Br«   Very  rough  and  scaly  from  the  eflTects  of  the  fire,  they  arc  first 
>y  being  placed  in  a  mechanical  agitator  with  sand,  luhcs,  &c.,  and 
cen  for  on  hour  or  two,  which  renders  them  remarkably  clean  and 
h.     The  niitker*'  uAme  huvinc  been  stamped  on  the  shank  of  each  pen, 
kaapcrtiAi  . .  cut  out,  they  are  marked  for  the  elite.     This  ia  aooe 

Horkcd  by  a  fly-press,  and  so  exquisitely  adjusted  w* 
i\vo-third»of  the  thickness  of  the  metal.  This  done,  the 
is  the  dishing.  A  hardened  steel  punch,  of  the  precise  form  to 
r  pen,  being  attached  to  a  fly-press,  a  die  is  placed  beneath  to 
die  being  concave,  and  the  punch  convex,  anu  both  buing  made 
;h  oilier  with  the  greatest  accuracy,  the  fiat  is  forced  into  tho 
i,  and  retains  permanently  the  form  thus  given  to  it.  The  pens 
next  hardened,  by  being  placed  in  the  hon  box,  and  heatt^  as 
Ig  process,  except  that  (Ley  are  now  cooled  suddenly,  by  being 
R  Into  a  veftnei  of  cold  water  or  oil.  When  the  pens  ore  quite  cold,  tliey 
1  '  i>f  the  water,  and  placed  in  a  cullender  to  drain.  When  dry,  thoy 

>c  agitator  with  a  quantity  of  sawdust,  and  shaken  for  a  coniide* 
cleans  and  polishes  them,  giving  a  degree  of  smootlmen  and 
unattainable  by  any  other  metliod  equally  economical.     The 

rions  piece  cf  mechanism,  invented  by  Mr.  Mordan  ;  it  con- 
cylinder,  iupportcd  horizontally  by  two  cranked  axles — ono 
-upon  a  strung  iron  frame ;  another  axle,  mounted  uiMia  onti' 
at  the  end  of  the  mactiine,  carries  a  winch  handle  and  a  heavy 
thi4  axle  is  also  placed  a  driving  wheel,  a  rigger-band  from 
crank  in  motion,  and  communicates  a  very  rapid  eUiptical  move- 
rtinder  and  its  contents.     By  this  contrivance  the  pens  arc  very 
led,  and  made  ready  for  the  next  process — tempering.     This  ia 
lite  pens,  a  few  at  a  time,  on  a  stove,  heated  to  the  proper  tem- 
scKni  as  a  bright  blue  colour  is  obtained  they  arc  removed,  this 
deauting  the  temper  best  raited  to  steel  pens.    The  tost  operation  is  that 
tlie  slits,  or,  as  some  call  it,  crachmg  Uie  slits ;  this  singular  process 
placing  ubout  a  quarter  of  an  inch  of  the  pen's  point  between  & 
nippen,  and  pinching  them  suddenly,  when  the  slit,  which  was 
•thixtis  of  the  way  through,  is  completed  by  tho  giving  way  of  tho 
metal.    Tliii  unique  proceu  tits  the  pen  for  immediate  use  t 
add  a  coot  of  lacker,  but  this  is  not  of  much  real 

?cA  that  other  materials  would  be  equally,  if  not  more, 

!•  liianufacturiDgof  pens;  those  persons  who  have  paid 

tu  :iiu  iuhject,  however,  are  decidedly  of  opinion  that  no  kind  of 

fine  its  texture  may  be,  or  whatever  properties  it  may  poMeee, 

to  compete  with  fine  well-tem[)cred  steel. 

ateel  pens,  as  now  manufactured,  wc  tind  of  excellent  quality ; 

;ca  of  this  work  have  been  written  witli  one  pen,  in  a  uniform 

writing  with  it  about  forty  pages,  we  usually  renew,  and 

the  nibs  of  a  new  pen  by  a  few  touches  of  a  dry  Turkey 

sight  with  A  pair  of  magnifying  spectacles,  in  order  that  the 

extreme  'Th!  tn-y  !.■•  iVjU  i-rfccled;  llii*  process  will,  however,  bo 

oC  ai :  '  >y  persons  unaccustomed  to  the  point* 

iust:  vni  low  prices  of  tlie  article,  scarcely 

lie  liiiv  Ui  jierform  this  operation  at  pleasure  upon 

iv  independent  of  the  itationer's  iliop. 


PENS. 


In  mmWmf  accoant  of  tliu  norel  ond  admirable  manofactore,  ve  mi 
td  hamog  omitlrd  to  notice  a  variety  of  escf^llnit  steel  pens,  liui  our  aOoUll 

conpeU  lu  to  proceed  to  the  description  of  a  different  class. 
^"/SwwIjM  Pet».     A  great  number  of  iiigeiiious  attempta  hare  been 
pens  cuntaiuing  a  resfrvoiT  uf  ink,  wlijuh,  by  a  fcligbt  orewur 
n  other  port,  might  caiiac  a  freth  supply  of  the  fluid  to  flow  to  th*] 
■Dperaeae  the  necenatv  of  wi  ink-stand.    Of  this  kliid  is  the  ^ 
]f  Mr.  Scfaefibr,  mtnofactured  by  Mean,  Mordon  &  Co.,  in  which  tha 
•f  the  thumb  on  a  projVcting  «tiid  in  the  holder  caosea  a  continuoua 
ipk  from  the  reservoir  to  Hovr  into  the  pen. 

Mr.  Parker'i  Hydrauiic  Pen  ia  a  more  recent  contrivance  fn  the 
BBrposc  In  this  machine  a  piston  is  made  to  work  up  and  down  in  a  eyttt* 
OTJeal  tube  by  means  of  a  revolving  nut  acting  u[>on  tlie  piston  rod,  wLlcb  it 
taped  with  a  corresponding  screw,  llie  small  orifice  at  the  bottom  of  ibl 
Mocr  being  immersed  in  ink,  the  turning  of  the  nppcr  portion  of  Oio  boWff 
«iMM  the  piston  to  ascend,  and  the  tube  becomes  filled  with  ink ;  on  mdu^' 
ivnuig  the  nut  in  the  opuodile  direction,  the  piston  defends  andrareciV' 
■k  down  into  the  pen.  Mr.  Parker  has  taken  out  a  patent  for  his  iurfOlMt; 
if  we  mistake  not,   Mr.  W.  Boddeley  proposed  an   apparatus, 

th( " " 


a  long  lime  since ;  for  which  see  the  MethamcM*  Maytainf. 
Asa  description  of  all  the  contrivance!  of  this  kind,  however,  would 
WUXf  P*S'^^  ^'^  shall  limit  our  account  to  one  of  a  very  simple  and  unex{ 
fc^,  £e  invention  of  a  correspondent  of  the  Hfouter  of  Artr.     "The 
imJtr  of  two  nuiUs ;   the  top  one,  which  I  shall  call  No.  1 ,  and  the  odier« 
Lfft  rita  end  of  No.  1  be  made  oir-tlght,  by  dropping  inside,  to  tho 

pi«««  of  cobbler'ii  wax,  and  then  wanning  it  a  little  :  ^11  this  nearir 
.«sy  about  a  quarter  of  on  inch  from  the  brim, — then  take  a  smaUai^ 
^VHObrtc  and  cover  the  top  of  it,  so  that  the  ink  may  not  drop  oot;  join  Mfc 
^llb  toother,  by  putting  No.  1  into  No.  2,  and  the  pen  is  ready  for  b» 
^VtlMi  you  want  to  write,  take  tlie  pen  in  your  right  hand,  give  a  gentle  ilmft 
«tt  vour  left  hand,  or  on  a  table,  and  the  ink  will  run  down  into  the  pen  ' 
;  this  must  be  repeated  every  tim 
found  very  useful  to  reporters  mid 
inio  a  little  car^e  to  carry  it  about. 


«tt  vour  left  hand,  or  on  a  table,  and  the  ink  will  run  down  mto  the  pen  nnf 
jlgialy  ;  this  must  be  repeated  every  time  ink  is  wanted.  A  pen  of  this  Iw 
vIB  W  fotiitd  very  useful  to  reporters  and  to  portions  travelling.  The  penihM^ 


{linfteinff). — By  this  term  is  comntunly  understood  tlie  mech 
^ttWiiiirt^^*'  consisting  of  a  pair  of  delicately-formed  steel  blades,  the  ct\Jkd 
)M^^  **^  drawn  togettivr  and  adjusted  by  means  of  a  fine  set-acrew  ,  thai 
mamii  cv*  mounted  with  liandles  of  various  materials,  but  those  of  Ivory  cr  chaKf 
2f«4M»rTedlv  preferred.  Tiieso  instruments  are  manufactured  by  Mr,  EUjbI^ 
^  Mlp^  Holhom,  in  the  highest  perfection.  The  extremities  of  the  steel" 
form  the  pen  should  bo  very  uArrow  ellipses,  and  should  perfectly 
tt  tlic  minutest  projection  of  one  piece  over  the  other.  The  outudsdf 
^g^lir«l  vnd  sliould  be  rubbed  on  a  hone  until  it  is  na  thin  as  the  ^di*e  of  a 
JSI^I  M  this  atate  the  points  would  cut  tho  |>aper  ;  but  the  sharper 
t  off  by  gently  drawing  them  over  the  stone  upon  their  edges,  an 
upon  a  soft  polishing-stone.  A  smoothness  is  thus  given  tu  their  c<iM 
b  wakes  ihviu  glide  over  the  paper,  although  they  will  atill  be  Ufl  sow 
iMf  edges  can  scarcely  be  discerned.  By  tliis  management,  Unee  na^' 
_^  m  wMI*  the  points  of  the  pen  are  at  a  distance  firom  each  other,  not 
^^Ijftr  exceeding  the  breadth  of  the  lines  produced,  which  is  of  consi 
MSvav  t«>  the  eipiablo  flow  of  so  ^-iscid  a  fluid  as  Indian  ink,  btU  to  o1 

iWM-^ >  -r„k 

A  '   """«  lately  presented  to  the  Society  of  .\rts,  by  Mr. 

^wtk had  brought  from  France.     It  is  calculated  to  make  ' 

^J^  sM*  umlurui  tliickness:  the  cavity  which  contains  llie  ink  beinc 
^Mtw*lt  keepB  it  free  fVoni  dust,  and  prevetiU  it  from  drying,  ana 
^  .««<•  <  ir  I  .  int  ao  quicklv  as  those  of  llie  ordinary  coastmotion.     JPi^ 
^  .,.:^■■■.^  .n  -  |.  M-f«)  ahows  the  prn,  with  the  handle  broken  cJT;  «  and  h  « 
'  ut  e,  wid  held  cloAO  by  the  allding  ring  d;   tho  dotted 
'cr  portion  a  oa  opened,  to  rcocivc  the  ink,  with  the 


ra 
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hrvmid  llio  joint     yij/-2  ilravrs  the  undenulo  of  the  linib  a,  in  « 
r  ift  tliv  hvU  to  rvceive  the  centrc-piu  ;    e  is  the  cavity  foi 


Fitf. 


e   ^ 


-^^^'vr—^ 


«fe.i 


ft  notchM  fbr  recdvuig  two  projecting  piecef,  as  shown  at/  io 


e«  with  equftl  fiwility  in  any  direction,  wc 
occ.     The  annexed  cut  represents 


r  Huis  mode  of  making  a  drawing- 

ti  I  >at  IB,  10  make  a  line  of  only  one 

\  -J    hy    :>lr,  Hubert   Chrihtie ;    and   having 

k  ^  to  hii  initnictions,  which  answer  very  \vell 

uiu  u  iiiuvefi  with 
Ice  of  it  in  thie  pi 

p^««..«   if,  H  neally-tumed  handle;  but  wc  made  tlicm 
■  '-.-lead  pencili,  for  the  convenience  of  readily 

I  Ik.   The  procL'M,  as  directed  by  Mr.  Christie, 

i: — A  piece  of  sealinp-wax,  about  tlie  aize  of  a  mor- 
k  to  be  »tuck  upon  the  end  of  the  pencil,  by  melting  it, 
thy  a  hull),  into  which  are  tobe  inserted  three  darning* 
rorming  then-  eyes  in  the  flame  of  a  candle,  and  then 
n  in  the  wax,  at  equal  distances  apart,  around  the 
t  of  the  |fencil,  witb  their  points  extending  about 
!s  of  an  inch  beyond  the  end  of  it;  but  brought 
In  nteet  as  accurately  aa  possible  at  a  common 
outline  of  a  triangular  pyramid  :  to  secure  tbem^ 
ax,  abi}Ut  the  size  of  a  grain  of  wheat,  ii  to  be 
vfiLii  i!u_*  bulb  and  the  points,  and  secured  there 
!c'  points  of  llic  needles  are  to  be  taken 
ig  <ipon  an  oiNstone,  and  the  raggcdness, 

-paper,  so  as  to  produce  an  obtuse,  conical  end ; 
ftt»  emnpleled,  has  of  course  a  very  fine  triangular 
ile-points,  through  which  the  ink  unil'urmly 
«ome  of  these  pens  made  by  inserting  the 
I 'lies,  made  in  metal,   at  ihc  end  of  neat 
-  needlei  were  so  nearly  brought  together 
>t,  ai  not  to  need  the  smaller  bulb  nenrett 
:  k  Hows  freely  in  them,  and  there  is  the 
-hrn.  „.  .  Cm.l-— r„n.p,|  II  H  II  bluck-lead 
re  observed;  hut  we 
>.p«-formed  drawing- 

'CS. 

'rrtnn  n»p,  are  mode  by  doubling  a  piece  of 

'!'<>  endx,  the  middle  heinj;  belh>d 

I  this  description  were  constantly 

'.5,  &c.,  previous  to  the  introduction 

x'h    cntirt'ty  supcrscde^l  hand- ruling. 
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PENCIL. 


Rulm^pcns  for  the  macliinc  arc  iitadc  nf  thin  sliccl-lraSB  ox  latteo.  iu 
strips,  the  pens  being  cut  on  the  wige,  oud  IuIcIlmI  together  tl  vsrioua  dut 
according  to  the  pattern  to  be  executed. 

Afutie-wns  arc  made  for  ruling  th»  five  staves  of  music  at  ooce  ;  flicv  cm 
of  a  paraUclogroin  of  brass,  terminating  vn  five  alit  points,  comtni: 
a  small  reservoir  above,  in  which  the  ink  is  pUced.    They  are  . 
handle,  in  the  hollow  of  which  a  small  piece  of  brass  is  carried  fur  d* 
imt  the  ink  passages  of  the  pen.     The  accompanying  engraving  shows  the 
■truction  of  this  very  useful  and  ingenious  apparatus. 


Dotlhiff-jxiu^  tor  writing  music,  consist  of  a  small  brass  cylinder,  in  whit 
pin  of  the  same  material  works  vertically,  being  kept  down,  and  proj 
about  the  tenth  of  an  inch,  by  a  spiral  spring  iu  the  upper  put  oi  tne 
An  elliptical  opening,  about  halfway  up  the  pen,  receives  tlie  ink. 
placed  upon  llie  paper,  the  brass  pin  recedes,  and  causes  the  ink  to  maki 
round  black  spot  on  the  paper,  forming  a  note, — the  tail  being  supplied 
wards  with  a  common  pi'u. 

PENCIL.     An  instrument  used  by  painters  for  laying  on  their  col 
ttitiy  arc  of  various  kinds.     The  larger  sorts  arc  mada  of  boars'  bi 
thick  undM  of  which  are  botmd  to  a  stick,  large  or  small,  according  to 
they  are  designed  for  ;  iheae,  when  large,  arc  termed  brushes.     The 
of  pencils  arc  made  of  camels'  hair,  bUo  badgers'  and  squirrels*  hoirr 
down  of  swans ;  these  are  tied  at  the  ends  by  a  piece  of  thread  to 
hair  from  spreading,  and  the  other  ends  ore  enclosed  in  the  barreb  of 
various  sizes,  suited  to  the  pencil,  some  of  which  are  of  small  binls, 
used  for  drawing  lines,  and  in  miniature  |)aintiae.     The  usual  teat  of 
pencil  is  to  draw  it  between  the  hps,  when  it  should  come  out  with 
L-onical,  and,  as  it  were,  solid  point. 

Pencil  is  also  on  instrument  used  for  drawing  and  writing,  made  of 
slipa  of  black-lead,  chalk,  or  crayon,  placed  in  a  groove  modo  in  the  ccntraj 
a  stick  of  wood,  usually  cedar,  on  account  of  the  facility  of  cutting  ii 
very  common  black-lead  pencils  that  are  hawked  about  ore  <«  r.HTitio^li 
powdered  bUck-lead  and  melted  sulphur.   Their  melting,  or  scl 
a  bluish  flame,  on  application  to  the  Hame  of  a  candle^  beti 
sition.     The  genuine  black-lcod  pencils  arc  mode  of  the  fine  C  1 

bago,  sawed  into  slips,  fitted  into  tltc  grooves,  and  having  nii 
over  them.     Tlie  pure  plumbago  is,  it  ia  said,  too  soft  to  eimUti  tut 
make  a  fine  line ;  to  produce  this  effect,  a  hard  resinous  matter  Is  inl 
corabmcd  with  the  lead  in  tlio  following  way,  which  is  said  to  be  the  inl 
of  Mr.  Cornelius  Vorlcy.     Fine  Camberlaiid  lead,  iu  powder,  and  Bb< 
lirst  melted  together  by  a  gentle  hcaL   This  compound  is  iheu  reduced  tuj 
again  and  re-mclted  ;  then  powdered  again  nnd  re-nieltrd,  until  botli  sul 
ore  perfectly  incorporated,  and  it  has  acquired  a  perfectly  uniform  coni. 
The  mass  is  then  sawed  into  slips,  and  glued  into  the  cedar  mocmtiogij 
UBOal  manner  of  making  other  black-Icad  pencils.     To  render  thorn  af\ 
degrees  of  hardness,  the  materials  are  differently  proportju 
hsvinff  the  most  shell-lac,  the  softer  but  very  little,  and  the  >.< 
their  Dlockness  is  increased  in  proportion  to  their  aoftnesa. 

Mordan's  *'  ever-pointed  pencils  "  were  the  sulject  of  A  patent  granted 
Hawkins  &  Mordon.  in   18*J3.      The  pcncil-cosc  has  a  slider,  actujood  hfl 
Krew  for  the  purpose  of  projecting  forward  a  little  cylinder  of  bUck-l»ftd, 
wean  awsy,  which  is  ilune  by  holding  tlio  nozzle  in  one  )i  - 
tlie  pcncil-cosc  with  the  other,  tlic  lliickucyo  if  tiic  Icau 


I'KPrEU. 


,S3 


C«Utitg  for  thtt  nrdinary  fiurposc*  of  a  pockcl-p«ticU.  fS^  I  i» 
of  the  pencil-case-.  A  i)ie  black-leftd  or  enyoDf  encompassed  by  tho 
ikh.  with  tbe  whole  of  the  caie,  u  mwle  of  metal,  uaiolly  tilver.  B 
being  A  boUow  cylinder  with  a  icrew-lhrcad  round  a  part  of  it ; 


n 


of  thb  tcnvr  the  black-lead  U  maerfed  and  held  fast ;  C  ia  tbe  eliin* 
of  the  driver,  which  pastea  through  the  guide  O  ;  at  E,  within  tbe 
iaanoLber  cylindrical  piece,  connected  to  the  nozale  at  one  end,  aud 
other  a  hoUow  acrew  that  works  round  on  the  thread  of  the 
«■  it  tnnii^  cauMt  the  projector  to  advance  or  recede,  ai  may  be 
peocU-caaet  hare  bad  an  immenie  sale.^aud  have  been  improved 
of  ways  durine  the  lut  ten  yean. 
A  vibrating  lever  or  suspended  weight.     See  Hoboloot. 
'K^     A  &luice  oi  Hoodgate,  serving  to  retain  or  let  go  at  pleasuro 
of  a  Dull>pond. 

"^.R,  A  well-known  spice,  of  which  there  are  three  kinds,— the  lUack, 
and  the  lony  pepper ;  to  these  we  may  now  add  a  fourth,  fUeackui 
patent  proceaa  which  the  block  pepper  undergoes  in  this  country  to 
vbiU. 

i«  cultivated  with  such  success  at  Malacca,  Java,  and  especially 
from  these  iilands  pepper  i>  exported  to  every  part  of  the 
Fft  regular  commerce  haa  been  established.     The  ground  cbosen  for 
[j^ardcn  is  marked  out  into  r^;ular  squares  of  six  feet,  the  intended 
le  plantXr  of  which  there  are  usually  a  thousand  iu  each  garden. 
'  M*  are  supported  by  chink&rGcns,  which  are  cuttinzs  of  a  tree  of 
kted  on  purpose.     Two  pepper  vines  are  UBUolly  planted  to  one 
~  which  the  vines  twist  fur  sunport.     After  being  suflered  to 
yean,  they  ore  cut  oft  about  tbree  feet  from  tbe  ground,  anil, 
from  tlie  prop,  arc  bent  into  the  earth  in  such  a  manner  that  the 
if  returned  to  the  root.  The  &iiit,  which  i$  produced  in  long  epikes,  is 
itlis  in  coming  to  maturity :  the  berries  are  at  first  green,  turn 
when  ripe  ana  in  perfection,  and  soon  fall  off  if  not  gatliered  in 
drying  lliey  become  black,  and  more  or  less  shrivelled,  according 
Igrve  of  maturity. 

white  pepper  i«  the  fruit  of  the  same  plant,  differently  prepared. 

■Iter,  and  then  exposed  to  the  beat  of  the  sun  for  several  days, 

aotcr  bark  loosens;  it  is  then  taken  out,  and  when  it  is  half 

^  Ihe  rind  falls  off;  aud  the  white  fruit  remaining  is  dried  in  the 

it  deal  pr  the  heat  of  llie  pepper  is  t.-iken  off  by  this  process,  so  that 

t  for  iTuiny  purposes  than  the  black. 

■cd  I'ruit,  ufaa  inch  or  an  inch  and  a  half  in  length,  and 

1  trgegoosc-tjujll;  it  is  of  a  brownish  grey  colour,  cyhn- 

'  to  be  produced  on  a  plant  of  the  same  genus.     It  is  a 

:ij>i  J  '  liaily  Java,  Malabar,  and  Bengal.     This  fruit  is 

Imstc  LtuTc  state,  and  is  therefore  gathered  while  green. 

Uku*  >.'•  li'-.  ^UM,  when  it  changes  to  a  bUckitth  or  dork  grey 

obaer^'cs,  that  long  pepper  has  precisely  the  same  qualities 

^IrfMck,  but  in  a  weaker  degree. 

e€  prvparittg  the  bleacned  ]>epper  appears  to  be  engrossed  by 
el  Lcndon,  who  has  taken  out  two  patents,  one  in  1828,  the  other 
By^  tkir  •:  >  of  the  first  we  are  informed  that  the  common 

rr  to  sL*  V  'vr  for  a  day  or  two,  then  laid  in  heaps,  and  ucca- 
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•ioDally  turned;  fermentation  ensues,  and  in  a  space  ot  lime,  var7i»g  front  J 
week  to  a  znonth,  the  outer  or  black  skin  bursts  and  folb  oC     Tlie  pepper'^ 
then  bleached  by  oxymuri&te  of  lime,  sulphur,   or  other  well-known  ; 
Tliii  done,  it  is  waihed,  and  laally  dried  in  the  air,  or  in  an  oxen.   Black 
thus  metamorphoaedf  so  exactly  reacmbles,  it  is  said,  the  gcnutitc  while  jii 
OS  to  deceive  experienced  dealers.     In  the  second  patent,  Mr.  Fult<in'i 
e««m8  to  be  in  the  inverse  ratio  of  his  invention ;   for  ho  ha*  invented, 
the  application  of  a  common  croat  or  borl^-mill  to  the  clc-anting  of  pep{ 
the  bosks,  and  he  claims  uc  cxcluiive  right  to  use  all  sorte  of  machii 
preparing  pepper. 

The  public  should  be  upon  their  guard  against  Uie  quantities  of  spur 

Eepper,  both  whole  and  ground  :    the  latter  is,  uf  course,  easily  counl«riirilc^ 
ut  the  manufacturc'of  the  former  is  somewhat  ingenious.  Tlie  |K'p|>cr  duiil  | 
the  sweepings  of  warehouses  is  mixed  with  oil-cokei  and  rolled  up  into 
balls  resembling  pepper. 

PERCUSSION,  Centre  0/  in  any  body  or  system  of  bodies  revolving  si 
a  point  or  axiA,  is  that  point  which,  striking  an  immiTvabl'*  nInr-.M    tli 
msBS  shall  not  incline  to  either  side,  but  rest  in  eqiiilibrio  uii! 
centre  of  suspension,     if  a  person  attempt  to  strike  any  obji  , 

stick,  and  do  not  strike  it  in  the  centre  of  percussion,  a  coniddeniblc  janin^i 
ucciu",  which  will  not  be  felt  if  the  blow  be  given  in  that  point.     In  a 
slick  of  equal  thickness,  the  centre  of  percussion  t»  two-thirds  of  the 
the  stick  from  the  axis  of  motion.     Generally,  the  distance  of  the 
percussion  from  tlie  centre  of  motion  is  equal  to  the  sum  of  the  produc 
particle  of  the  body,  by  the  square  uf  iu  distance,  dividod  by  the  pi 
the  whole  moss  by  the  distance   of  its  centre  of  gravity  from  the 
motion. 

PERCUSSION  POWDER.     Take  two  parts  of  the  chlorate  of  potash, 
one  of  antimony;  they  must  be  separately  lev^ted  to  an  impalpable  {*o«< 
in  a  marble  mortar,  and  mixed  together  with  on  ivory  knife  .  t*.<  •tqihiIi 
iimst  be  made  into  a  tliick  paste,  with  spirita  of  wine,  in  whici 
a  litilc  gum  mutic  to  moke  it  adhetive;  and,  by  forcing  itth: 
it  will  be  formed  into  grains.     Four  parts  of  potash,  and  one  of  ontunony, 
detonate;    but  this  mixture  was  found,  after  a  great  number  of  (nals  byl 
eminent  chemi«t,   not  to  be  sufficiently  strong  to  be   depended   upoft. 
Dbtomatiho   PoWDSftS. 

PERPETUAL  MOTION  is  that  which  possesses  within  itself  the  prit 
of  motion  ;  and,  consequenUy.  since  every  body  in  nature,  when  tn  mc 
would  continue  in  that  st«te,  every  motion  once  begun  would  be  perpettiid 
for  the  operation  of  some  external  causes ;  such  as  those  of  frictiuii,  rej 
&C. ;  anu  slnco  it  is  also  a  known  principle  in  mechanics,  that  no 
power  can  be  gained  by  any  corabiiiation  of  machinerv,  except  there  " 
the  same  time,  an  equal  gain  in  an  opposite  direction  ;  but  that,  on  the 
(here  must  necessarily  be  some  lost  trom  the  above  causes,  it  follows  tl 
petual  motion  can  never  take  place  from  any  purely  mechanical  comt 
yet  this  is  a  problem  which  has  engaged  the  attention  of  many  ingcni 
Jrom  the  earliest  period  to  the  present  time,  though  it  has  but  srldri 
attempted  by  men  of  science  since  the  true  laws  of  mechanics  have  be«a  i 
estublishcd. 

PERSIAN  WHEEL.     Sec  Hydkaulic  Machihes. 

PERSPECTIVE,     The  art  of  deUneating  objects  on  any  given  surfs 
they  would  appear  (o  the  eye  if  that  surface  were  transparent,  and  the 
ihemsclvea  were  seen  through  it  from  a  lixcd  situation,     llius.  if  i>a  tc 
through  a  window  at  ony  object  we  were  to  trace  over  all  \W  Hi-i-s 
object  on  the  ^'toss,  carefuUy  keeping  the  eye  in  prrcixcly  tl  < 
the  time,  wc  should  make  a  perspective  drawing  of  the  ot. 
would  be  termed  the  plane  of  delineation.     Evcrv  (rm    p  =  |..      ^.    ,m 
therefore,  an  exact  copv  of  tho  order  in  which  the  t■^^ .    1 1<       <i 
object  represented,  would  intercept  in  their  pnsaHigo  tu  tlv 
plane  at  right  oiiglci  to  the  direction  in  which  ilie  vyv  ^  t 
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M  thft  |ii«iui  of  iltflincation  uf  U»e  picture.  wHieh  u  lai^e  or  Rtnail, 
ftj4jjgggm*§nm  tke  eye.  It  does  not  fomi  a  part  at  Ihf  plirn  of 
"'^'"  lOtt  ll»e  *rt  of  drawing  in  perspective;  and  tlie 
hcen  cliicfly  made  an  introductory  to  tiio  next 

trrrVK  INSTKUMENTS.     a  mechanical  contriviuice  designed 
;:;  of  drawings  in  perspective,  eh-pocialiy  by  ftueli  persons 
i  with  tlie  Piles  by  which  it  is  pcrlV>riiie<),     Some  of  these 
ufi  4ipticAl  principlof,  nuch  as  the  CAmerd  obK-uro,   and  the 
olrciiily  noticed  under  their  proper  beads.     In  prai«e  of  the 
:on  lately  said,  and  although  it  must  be  admitted  to  be  a  very 
itifiil  instrument,  the  acquisition  of  tlie  art  of  u«ing  it  is 
III  to  some  persons  impossible.     Its  chief  use  wiU  be 
(jf  contemplating  the  real  perspective  appearance 
:iuuyr>  lu  obtain  the  position  of  a  few  points,  but  for  very 
it  u  uf  litUe  value.     One  of  the  siiupleut  mechanical  contn- 
■UGceasively  on  the  penrpective  plane  the  various  point*  of  au 
\t  and  marxing  them  down  on  paper  with  accuraoy,  was  long 
Fercfiiaon,  to  whom  the  knowledge  of  it  was  communicatea 
It  consisted  of  an  oblong  rectangular  board,  across  the  middle 
□rrnched  by  hinges  a  movable  frame,  the  sides  of  which  were 
riicular  area,  that  met  together  at  the  top  in  the  man- 
To  the  centre  of  each  of  these  arcs  was  attached  a  cord^ 
were  fodtened  to  sliding  pieces  Iraveraing  their  respec- 
therefore  crosacd  each  other,  and  by  moving  the  slides  to 
_  ite  arcs,  the  curds  migbt  be  made  to  intersect  each  other 
plane,  or  space  between  the  arcs.     The  eye-piece,  or  hole 
object  to  be  drawn  la  viewed,  is  fixed  to  a  slide  in  the  centre 
board,  and  the  distance  between  the  eye  and  the  plane  of 
thus  varied  to  increase  or  diminish  the  isize  of  tlie  picture. 
board  between  the  fruiae,  (when  the  same  is  turned  upright 
id  the  object  viewed,  the  paper  to  be  drawn  upon  is  pmnod 
now.  we  think,  be  plain,  tliat  to  mark  down  the  exact  position 
in  a  picture,  it  is  only  necessary  to  move  the  slides  so  that  the 
itrnccl  at  that  point ;  having  tlius  found  it,  the  arched  frame  it 
[i^own  upon  its  hmgek  Aat  upou  the  board  or  paper  thereon,  a  mark 
oa  the  Inner  at  the  jtoint  of  intersection  oi  the  cords.     Suppose 
made  indicates  the  extremity  of  (he  parapet  of  a  building,  the 
oved  so  as  to  intersect  the  cords  at  the  other  extremity,  that 
and  the  frame  again  turned  down  to  mark  it ;  then  by  con- 
poiuLi  on  the  paper  by  a  line,  the  precise  inclination  and  per- 
lent  is  infallibly  correct,  and  by  proceeding  to  work  in  this 
les  of  an  entire  picture  may  be  accurately  laid  down. 
have  been  contrived  for  finding  the  various  perspective 
it  must  be  allowed,  is  extremely  slow ;  even  the  most 
rmiuire  to  have  many  pointK  foutirl  in  it  before  its  outline 
[7  snil  if  if  eniininted  of  curved  or  irregular  lines,  many  more 
'  curve  to  get  a  correct  delineation. 
>)o,  boa,  however,  contrived  and  patented  an  appn- 
'"  whaUiTf  form  or  arrangenuni  thetf  may 
I  with  the  same  facility  as  tracing  them. 
cuii*i3L:t  111  L  linking  a  small  bead  to  traverse  in  the  plane 
but  the  bead  cannot  make  any  movement  whatever  without  a 
attai:brd  to  it,  which  trace*  down  on  paper,  lines  precisely 
the  figtu-e ;  in  other  word*,  while  the  bead  traverses  over 
bjftct,  the  pencil  moving  with  it  does  of  necessity  make  an 
ivo  drawing.    /'T;.  :.',  in  the  following  page,  gives  a  perspective 
^e  Ccfftxi^oi  tlie  cniiipli>te  instrument  in  the  manner  it  is  used, 
[i*p  on  wtiich  it  stands  are  cut  off  to  save  space.     But  in 
nfty  easily  comprehend  it>  action,  we  sufajoin  the  annexed 


tt8 


PERSPECTIVE  INSTRUMENTS. 


dUgrun,  iUustrativo  of  the  principle.  The  ingtrument  coniifts  of  » 
bftr  9  r,  moving  horizontally  on  two  roller*  attached  to  the  tAb)«  ;  // 
other  bftn  fixed  at  right  angles  to  the  bar  «  #,  Mid  to  each  other,  die  ft 


/ 


Iving  on  tlie  drawing  paper  (horizon tall v),  the  latter  placed  nerpeodteull 
the  plane  of  the  picture,  all  being  attached  together:  if  the  bar/  be  mn 
the  right  or  left,  the  vertical  rod  7  will  glide  on  the  rollers  in  a  rerticalpti 
tfie  plane  of  delineation.  To  the  bar/  is  adapted  a  slider  with  a  peociCi 
iD  J^.  2;  to  this  pencil  a  sUk  thread  ii  fastened,  wliicb  paoca  under  a  p« 


\tt  whore  all  the  bars  meet ;  Oirnco  it  proceeds  apwards*  panDs 
^^M  4  (ikt  which  part  it  carries  the  imall  bead«)  and  finally  passes  over  • 
^  1^  lop^  having  a  little  weight  which  falls  down  the  bar  or  ttibe  I  ottac 
^  vllMr  end. 

to  viU  now  be  evident,  that  if  we  move  the  slider  with  the  pencil  c 
%iiMatal  bar,  the  weight  attached  to  it  by  means  of  the  silk  thirad  mta 
m  Ml  Ihroagh  an  equal  space,  and  with  it  tlie  bead  placed  upon  il 
the  |t#ncil  be  movM  to  the  right  or  left,  or  along  the  bar/  tfai 
«  In  the  some  direction,  but  in  n  plane  at  nght  ngles  Vu  it  h 
these  two  inotions,  it  follows  Uiat  every  combinatiun  of  them,  wl 
or  straight  line*,  must  be  similarly  performed  both  by  tlie  bM 

the  instrument,  it  u  requisite  to  arrange  the  sight-hole,  attwl 
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h  which  alone  the  operator  niUBl  um  his  eye  in  sketching,) 

th«  bsftd  on  the  thrciul,  so  as  to  get  Uu*  drawing  vtthin  tne 

g  paper.     Tbe  handle  vbich  is  attached  to  the  &Udf!r  with 

univaml  joint,  must  now  bcmov«d  about,  causing  the  bead  to 

evenr  line  of  the  object,  which,  being  marked  down  by  tlio  pencil, 

-•imiJe  of  tbe  motioni  of  the  bead  ou  the  plane  of  delineation. 

thi«  roost  ingenious  instrttmcnt  a  simple  and  elegant  adaptation  of 

laws  of  the  science  of  pempcctivc ;  it  may  be  called  a  teacher 

B»  well  as  a  prspectograpb.     Tlieae  instruments  are  constructed 

andjwckeo  in  coses,  including  a  book  of  instructions,  at  very 

gcfl.     They  are  manufactured  by  Mcssra.  Holtiapfcll,  of  Charing 

httt  style  of  workmaoahip. 

CTIONS.     Stony  matters  deposited  either  in  the  way  of  incrusta- 

in   the  cavities  of  organized  substances,  ore  called  petrifactions* 

arth  being  universally  diffused,  and  capable  of  solution  in  water, 

or  by  the  medium  of  carbonic  acid  or  sulphuric  acid,  which  are 

abundant,  is  deposited  whenever  the  water  or  the  acid  becomes 

Incrustations  of  limestone  or  of  selcnite,  in  the  form  of  stalactites, 

are  formed  in  this  way,  from  the  roofs  of  caverns,  and  in  various 

\».    Some  remirkable  obaervationa  relating  to  petrifactions  are 

Kirwon : — 

osc  of  shells  are  found  on  or  near  the  surface  of  the  earth ;  Otose 

and  those  of  wood  deepest     Shells  in  specie  arc  found  in  ini- 

■K  coDoderable  depths. 

substances  that  resist  putrefaction  most  are  frequently 
as  shells  and  the  harder  sj>ecies  of  woods  :  on  tlie  con- 
are  aptest  to  putrefy  are  rarely  found  petrified,  as  fish,  and  the 
imals,  &c. 
icy  ore  most  commonly  found  in  strata  of  marl,  chalk,  limestone, 
om  iu  sandstone,  still  more  rarely  in  g)^sum,  but  never,  in  gneiss, 
,  or  shorl ;  but  they  sometimca  occur  among  pyrites,  and  ores 
ofid  silver,  and  almost  always  consist  of  that  species  of  earth, 
Icr  nuncral  that  surrounds  them,  sometimes  of  silex,  agate,  or  car- 

hey  are  found  in  cUmatea  where  their  originals  could  Dot  havo 

found  in  slate  or  clay  are  compressed  ond  flattened. 
.£UM.  A  fluid  bitumen,  of  somewhat  greater  consistence  than 
m  black,  brown,  ur  somctinies  dingy  liwu  colour.  By  exposure  to 
swncs  the  consistence  of  tar,  and  is  then  called  mineral  tar.  This 
udes  spontaneously  from  the  earth,  or  from  clefts  of  rocks,  and  is 
ir  in  oil  countries.  Near  Rangoon,  in  Pegu,  there  are  several 
U  of  iwtruk'ura,  which  are  carefully  preserved,  and  yield  annually 
shcadj.  At  Colebrook-dole,  in  Shropsliirt>,  there  is  a  considerable 
Icum,  from  which  large  iron  pipes  are  employed  to  convey  it  into 
~)ive  it.  From  titcse  pits  it  is  conveyed  into  caldrons,  in  which 
;it  attains  the  consistence  of  pitch.  Since  the  first  discovery  of 
"  rce  dificrent  springs  of  it  nave  broken  out:  one  of  these  is 
iron  bridge,  and  the  fluid  which  issues  from  it  is  almost 
tlic  satue  time,  thicker  than  treacle.  Petroleum  easily  takes 
yields  a  strong,  sharp,  and  somewhat  unpleasant  oclour ;  a 
seabla  smoke.  In  cold  weather  it  congeals  in  the  open  air. 
ruteui)  of  oil  for  lamps  in  some  places ;  also,  when  combined  with 
in  painting  timber,  and  ii  supposed  to  check  and  prevent  the 
*  dis  womi  upon  the  bottoms  of  shijM  coated  with  lU 

is  commonly  coiled  etain  in  France,  and  generally  con- 
tin,  is  a  compound  mctnl,  the  basis  of  which  is  tin. 
tin,  alloyed  wiih  about  a  twentieth  or  less  of  copper,  or 
'  licncc  uf  the  workmen  hns  shown  to  be  the  most 

its  barduess  and  colotir>  such  as  lead,  zinc, 
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btunutli,  atid  anltmony.  There  are  Ihnt  sorts  of  pevter,  ilfftinguitlictl  tr 
uames  of  plate,  trifle,  «Tid  ley-pewtfr.  The  first  was  formerly  niucli  uvi 
plates  anddifthen;  af  the  fcconj  oro  made  the  pinu,  qtuirtA,  aiidotlirr  mra 
of  bcfr;  and  of  the  ley-pewter,  wine  Tiieosures,  and  lurge  vcp»«;.'I<  i  '" 
wrta  of  pewter  consist  of  17  parts  of  antimony  to  100  part^  • 
French  add  a  little  copper  to  thii  kind  of  pewter.  A  very  fin  ■ 
metal  is  composed  of  100  pomids  of  tin,  8  of  antimnnr,  onr  r>> 
four  of  copper.  On  the  contrary,  the  Icy-pewtcr,  by  compan 
gravity  vrltn  those  of  the  mixture  of  tin  and  lead,  miwt  contain  mate 
fifth  pari  of  its  weight  of  lead. 

PHANTASMA(.;ORIA.  The  exhibition  called  by  thia  name  t- 
means  of  a  ma^ic  laiitcni,  constructed  on  a  large  scale.     In  the  ■  j 

lantern  the  figures  arc  pninted  on  the  glass  antl  all  tlic  rcitt  of  i 
transparent;  but  in  iho  phantasmagoria  the  whole  of  the  glass  i^ 
except  ihe  space  taken  up  by  the  figiu'es  painted  with  •'  ■'  •-'*■■• 
hence  this  difference  in  the  etlectia  produced,  that  no 

but  wliat  passes  through  ihe  fig«ro3  ihenisclveSj  consoij.         .  | 

light,  nor  any  thing  hut  the  iigtnres  on  the  screen.     Let  the  door  of  a  ilarlfl 

room  in  which  the  eshibiiion  is  to  be  seen  b«  set  wide  oi>cii.  mu]  lu  nTiCi^J 

plied  with  a  screen  of  tliin  silk,  or  fine  linen,  or  of  paper  r> 

From  the  outside  of  the  room  Icl  the  piclutea,  painted  as 

thrown  upon  the  screen,  of  a  very  minuic  size.    They  will  inui. 

within  the  room,  and,  though  remarkably  brilliant,  they  will  he 

dislaut  by  the  itpeclators,  bfcause  they  see  nothing  but   the  bgh' 

from  them.    If  the  lantcm  be  drawn  back  to  a  greater  distance  !i 

the  images  become  gradually  enlarged,  and  appear  to  apprtmch  the  sp>~ 

and  pcem  pendant  in  the  air. 

PHARMACY.  The  ort  of  preparing,  rompounding,  and  preserving  n 
cincs.  The  established  and  authorized  modes  of  practising  this  iinporUnt 
are  to  be  fouud  in  those  books  called  phannacopiria«. 

PHAROS.  A  name  sometimes  given  to  a  lighthouse,  from  thecircunuC 
of  the  first  being  built  at  Pharos,  near  Aieiiandria.     Sec  Liohthocsb. 

PHONICS,  or  AcoifBTics.  A  science  which  treats  of  the  nanirv 
mode  of  propagation  of  sound.  AVbtrnever  any  elastic  body  is  mode  to  tA 
it  produces  corresponding  vibrations  in  the  ntr  fnirroimding  it;  these  ftctlff 
the  car,  cause  its  internal  parts  to  vibrato  and  excite  in  us  the  senaitii 
sound.  From  the  necessity  uf  air  to  the  conveyance  of  Bound  in  ordEl 
experiments,  tlic  phenomena  of  sound  have  usually  been  coiiHidered  as  fnri 
part  of  the  science  of  Pneumatics;  but  the  entire  difTcrence  of  1'- 
lis  connexion  with  elastic  bodies  generally,  sufficiently  justify  i; 
separate  denomination.  That  sound  cannot  be  conveyed  from  '>>' 
to  another  without  some  material  connexion,  is  well  asccrt.i 
certain  extent,  be  proved,  by  suspending  a  bell  within  a  ^; 
air  pump,  and  exhausting  tlic^ir;  it  wUl  then  bo  found  that  as  i 
drawn,  the  sound  of  the  bell  becomes  more  and  more  fechir,  so  i 
is  scarcely  audible.  That  air  is  not  the  only  conductor  of  sound  : 
by  various  experiments,  if  a  heavy  mass  of  iron,  as  a  kitch^^n  j 
pended  by  a  piece  of  twine,  the  twp  ends  of  wbit-li  arv 
and  the  poker  be  then  struck  agaimtt  any  metallic 
sound  win  be  heard  of  so  great  intensity  as  to  resemuiL  tiu'  t< 
If  two  stones  are  struck  against  each  other  under  water,  the  : 
heard  at  a  great  divtancc  by  plunging  the  head  beneath  ihe  - 
water;  Dr.  Franklin  affirms  that  he  ha^^eard  it  in  this  way  at  'i 
half  a  mite.  Sounds  ate  at&o  trarfsniltted  lo  great  distance*  ' 
bodies.  If  a  slight  scratch  be  made  at  one  end  of  a  long  piece  < 
the  ear  be  applied  to  the  other,  adi«*-inct  sound  \r\\\  lir  fuMtJ-  I 
miners  hearuiesounds  made  of  their  fellow- workn> 
tion.  If  a  person  be  placed  at  one  end  nf  n  <i  r 
of  a  hammer  at  one  exircmity  arc  hear< 
being  beard,  one  conducted  by  the  air,  and 
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1/  the  cAct  of  vHjrAUons  in  the  bounding  body,  cnrrictl  to  a  cerUin 

itdity.  a  long  sirinjr.  or  wire,  may  be  ilretchrd  by  a  small  weight; 

at  uai  vill  be  dintinctly  seen,  and  may  be  counted  ;  but  In  lUia 

]»*rrq>tihle  Kounil-     If  the  weight  wbich  extendi  the  cord 

rations  he<'ome  mi)re  rnpid,  and  a  sound  ia  heard  which 

fti  the  Biriiig  is  more  stretched. 

[periiiit'iit!!  It  has  been  found  tliat  sound  travels  through 

or  about  1140  Teet  in  a  second,  or  nearly  13  milvs  in  « 

vetocTty  witti  which  sound  traveU  may  be  easily  proved  by  m 

lent.     Let  a  gun  be  tired  at  a  g^ven  mstant,  and  K-t  a  person 

'ndistaiice^  observe  tbe  time  elapsed  before  he  hears  the  report, 

rmine  the  time  the  sound  has  been  travelling  over  the  given 

ring  the  volnctty  with  which  sound  travels,  we  may  ascertain 

a  ihundcT-chiud,  or  of  a  ship  in  distress.     Suppose  the  light 

itice,  or  from  a  fUuh  of  lightning  to  be  observed  at  a 

Tfti  secondii  elHpse  between  seeing  the  flash  and  hearing 

motion  of  hght  may  be  considered  as  instantaneous, 

Ig  the  flush  may  be  token  as  the  instant  at  which  the  sound  aeta  * 

tra\eh)  IH'J  feet  in  a  second,  the  space  passed  over  in  five 

II  be  1H2  + 5  =  5710  feet,  or  1  mile  and  430  feet,  which  wiil  be  the 

line  object   from   which  the  liound    proceeds.     According    to  Dr. 

FoQDg,  the  velocity  of  sound,  on  an  nvcrage,  is  1130  feet.   The  sound 

of  B  hammer,  is  equally  swill  in  its  mouon  ;  the  Boldest  whisper 

ftlv  as  the  loudest  thunder.  The  equal  velocity  of*  the  different  tones 

'  'ly  shown  by  Qiot  in  expeiinu'iitji  on  the  pipes  uf  the  aqueducts  at 

ice  of  about  3DU0  feet ;  an  air  was  pinyed  on  a  flute  at  one  extre- 

Jislencd  to  at  tlie  other  end,  and  tlie  time  waa  perfectly  prescned; 

equal  velocity  of  the  various  notes  was  demonstrated.     Different 

it  sound  with  ditiercnt  velocities.     If  the  velocity  in  air  be 

).  the  velocity  in  rain-water  will  be  4},  in  sea-water  4',,  and  in 

he   veiority  of   sound   in  uniform.     The  strength   of  sounds  is 

iT'1  uiiil  dense  ah*,  and  least  in  that  which  in  warm  and  rarefied. 

uhich  tlie  pulses  of  sound  strike  becomes  a  centre,  from 

'f  pulses  is  propagated  in  every  direcLion.     Sounds  may  be 

bt,  and  tlius  lomi  wh/it  is  termed  an  echo.     For  the  most 

•oonding  body  should  be  in  one  focus  of  tlie  ellipse,  which  is 

g  spheroid,  and  tlie  hearer  in  the  other.     An  echo  may, 

other  situation^),  though  not  so  distinctly.     Thus  u  perion 

of  bis  own  voice  ;  but  for  this  purpose  he  should  stand  at 

I  from  the  reflecting  obstacle.  At  the  common  rate  of  speaking, 

abool  seven  syllables  in  a  second ;  in  order,  therefore,  that  the 

just  as  soon  as  three  syllables  are  expressed,  twice  the  distance 

from  the  reflecting  surface  must  be  equal  to  1000  feet;  for  u 

ib«s  1142  fnet  in  a  second,  six-sevenths  of  that  sfince,  that  is,  1000 

w-]]  \tr  .]' -I  rihcd,  while  six,  half,  or  three  whole  syllables  are  pro- 

iker  must  stand  nearly  500  feet  from  the  obstacle.  In 

<:  speaker  from  the  echoing  surface  for  any  number  of 

U;  trquttl  to  the  tteventh  part  of  the  product  of  1142  feet  muUi- 

,bcr.     When   the  walla  of  a  passage,  or  of  an  unfurnished 

^-  '     parallel,  any  explosion,,  or  a  stamping  with  the 

'<n  to  the  air,  which  is  reflected  from  one  wall 

d  to  the  ear,  by  which  reverberation  the  primi- 

u  intiMisity.     Sound,  like  light,  may  be  rerle<!lcd 

'    '   in  one  point  as  into  n  focus,  and  it  will  be 

(rout  whence  il  proceeded.     On  this  prin- 

iiclcd.  the  form  of  which  must  be  thdt  of 

'hilar  is  the  Hfect  of  speaking  and  hearing 

I  t;ie  sounds  uttered  through  them,  increase 

xnoans  of  iin  arrangement  of  these,  a  deceptive  acoustie 

iUhI,  an  idea  rf  which  may  be  formed  by  (he  foUowUijt 
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Bkfltch.     It  was  pretended  that  tho  invulble  girl  wu  vHhin  the  ball  Ji 
whenever  a  person,  by  applying'  his  mouth  to  either  of  th«  tnimpot*  p, 
question,  an  answer  was  returned  which  seemed  to  proceed  from  Cne  tAlt  ml 


centre  of  wliich  the  invUihIe  being  was  supposed  to  reside.     A  refcrcuc*  toi 
cut  will  explain   tlie  manner  in  which  the  illusion  was  accumpliahvd. 
up|>cr  part  of  the  frame-work  is  lioltow ;  oud  bv  tncaiis  of  the  tube  if^, 
through  tho  leg  of  the  apparatus  DJid  floor  of  itie  room  into  anotbt'r  cl 
communicatee  with  another  individual  h,  who  is  to  represent  the  invisible 
When  a  person  is  desirous  of  trying  tho  experiment,  he  applies  Kin  mooi 
cither  of  the  tnimpet-moutlis  e  e  e  e,  and  puU  his  questtou ;    the  nour 
uttered  is  reflected  so  as  to  pass  tlirougli  the  boles//,  and  tlirough  tlic  pipvj 
to  A,  where  it  is  beard  by  tbe  person  who  is  then  list«nin^^     A  rc|»ty  ia 
^ivon  through  the  tube  A  jr^>  which,  coming  out  tlirough  the  hole/,  is 
in  tlie  trumpet-mouths,  and  rejected  to  thu  cor  of  the  In 
trumpets  being  suspended   by  silken  strings,  no   visible   i 
botwcen  the  place  wnencc  the  sound  seems  to  proceed,  and  L..i:  i.>ui>. 
ifl  the  author  of  it;  the  illusion  is  llicreforc  complete. 

PHOSPHATES.     SolU  formed  by  the  phosphoric  acid  with  the 
earths,  and  metallic  oxides.     The  phosphates  at  present  known   am 
twel%'c,  two  of  which  are  triple  ones. 

PHOSPHITES.     Salts  formed  with  tho  phosphorotu  add  united  to 
earths,  alkalies,  and  metallic  oxides. 

PHOSPHORIC  ACII>.     The  base  of  th'is  acid,  or  the 
in  tlie  mineral,  vegetable,  and  animal  kingdoms.    In  the  irii^ 
found  in  combination  with  lead  in  the  green  lead  ore;  wi'.ii  irttn  m  Uie 
ores,  which  afford  cold-ahort  iron ;  and  more  especially  with  calcareous 
several  kinds  of  stone.     Whole  mountains  in  the  province  of  Lstramad 
Spain,  ore  composed  of  this  combination  of  phospburic  acid  and  liinc.     Ill 
animal  kingdom  it  is  found  in  almost  every  part  of  tlie  bo<Ues  of  animals  «1 
arc  not  considerably  volatile  :  there  is  not,  in  all  probability,  any  port  of 
organized  beings  which  is  free  from  it.    It  has  been  obtained  fntm  U 
both  of  land  and  water  animals ;  from  cheese ;  and  it  exists  in  largo 
in  bones,  combined  in  calcareous  earth.     Urine  contains  it  not  only  ia 
gaged  state,  but  also  combined  with  ammonia. 

PHOSPHOROUS  ACID  is  prepared  by  exposing  phosubontt  duriiig 
weeks  to  tho  ordinary  temperature  of  tho  atmosphore.     Even   in 
phosphorus  undergoes  a  slow   combtution,   and  is  gradually  cluuig< 
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^^■bb  purpose  it  is  usual  to  put  tmall  piwet  of  phospbonia  on 
^^H  A  f^AM  Ainoel,  Uirougih  which  the  liquor  timt  u  fonncd 
^HBb  wued  to  receive  it.  From  an  ounce  of  phosphorus  about 
P^aeid  uquor  may  be  thua  prepured. 

DRUS.  A  lubetanco  whica  ihines  by  Us  own  light  The  dt^ 
I  singuhir  substance  was  accidentally  made  in  1677,  by  on  alchemist 
Iv  named  Brandt,  when  be  was  engaged  in  searching  for  the  philo- 
1^.  Btr.  Boyle  is  aUo  considered  to  have  discovorod  it;  ho  conimu- 
pX)ee«  to  Godfrey  Haukwitz,  an  apolliecory  of  London,  who,  fur 
Supplied  Europe  with  phosphorus ;  and  hence  it  went  under  the 
^Ikn  phosphorus.  In  the  year  1774  the  Swedisli  chcmUta,  Gahu 
jmade  the  uuportant  discovery,  that  phosphgrua  is  contained  iu  the 
puis;  and  they  improved  the  process  for  procuring  iL     The  most 

for  obtaining  it  seems  to  be  that  recommended  by  Fourcroy 
which  we  ahall  transcribe.     Take  a  quantity  of  burnt  boncis 
to  powder:  put  100  parts  of  this  powder  into  a  porcelain  or 
B»^  and  dilute  it  with  fuur  limes  its  weight  of  watery  40  parts  uf 
are  then  to  be  added  in  small  portions,  taking  care  to  stir  the 
the  addition  of  every  portion.     A  violent  effervescence  takes 
tt  quantity  of  air  is  diacngaged.     Let  the  mixture  remain  fur 

stirring  it  occasionally  to  expose  every  part  of  the  powder  to 
^le  aci(L  The  burnt  bones  consist  of  the  phosphoric  acid  and  lime  ; 
ftric  acid  has  a  greater  affinity  for  the  lime  than  the  phosphoric  acid. 
I  the  sulphuric  uniting  with  the  lime,  and  the  separation  of  the 
Bid,  occasion  the  cfi^rvoscence.  The  sulphuric  acid  and  the  lime 
kther,  being  insoluble,  and  fall  to  the  bottom.  Pour  the  whole 
|[  clolh  ^tcr,  so  that  the  liquid  part,  which  ta  to  be  received  in  a 
Belt  nuy  ^an  through.  A  white  powder,  which  is  the  insolublo 
hne,  ranaiiu  on  the  Itlter.  After  this  has  been  repeatedly  washed 
I  may  be  thrown  away  ;  but  the  water  is  to  be  added  to  that  part 
I  which  passed  throu'^h  the  filter.  Take  a  solution  of  sugar  of  lead 
I  T»»iir  it  c-rftdually  into  the  liquid  in  the  porcelain  basin  ;  a  while 
:<imf  and  the  sugar  of  lead  must  be  added  so  long  as  any 

:  -CO.  The  whole  a  to  be  again  poured  upou  a  iilter,  and 
^cr  which  remauis  is  to  be  well  washed  and  dried  :  the  dried 
Kft  to  be  mixed  with  one-sixth  of  its  weight  of  charcoal  powder. 
HBft  into  an  eartlienwarc  retort,  and  place  it  in  a  sand  bath,  with 
||Hb  into  8  Tessel  of  water ;  apply  heat,  and  let  it  be  gradually 
l^ma  retort  becomes  red  hot.  As  the  heat  increases,  air-bubbles 
idsnco  through  the  beak  of  the  retort,  some  of  which  are  inHamed 
K>me  in  contact  with  tlio  air  at  the  surface  of  the  water.  A  sub- 
\  drops  out  similar  to  melted  wax,  which  congeals  under  the  water ; 
faorus.  To  have  it  quite  pure,  melt  it  in  warm  water,  and  strain  it 
p  through  a  piece  of  chamois  leather,  under  tlic  surface  of  tbo 
poould  it  into  sticks,  take  a  glass  funnel  with  a  long  tube,  which 
Iped  with  a  cork ;  &11  it  with  water  and  put  the  phospnorus  into  it : 
fijonel  in  boiling  water,  and  when  the  phosphorus  is  melted  and 
B  tube  of  the  funnel,  then  plunge  it  into  cold  water ;  and  when  the 
JtiM  become  solid,  remove  the  cork  and  push  the  phosphorus  from 

Eih  a  piece  of  wood-  Thus  prepared,  it  must  be  preserved  in  dose 
Ining  pure  water.  When  phosphorus  is  perfectlv  pure  it  is  semi- 
la&d  has  the  consistence  of  wax :  it  is  so  sott  ttiat  it  may  be  cut 
f.  Its  specific  gravity  is  from  L77  to  2.03.  It  has  an  acid  and 
\  and  a  peculiar  smell,  somewhat  resembling  garlic.  When  a 
korus  is  broken,  it  exhibits  some  appearance  of  crystallization. 
ihapvd,  or  loagoctaliedruus;  but  to  obtain  them  in  their 
mr&oe  of  the  pliosphorus,  just  when  it  becomes  solid, 
'^thc  inlcrn.ll  liquid  phosphorus  may  flow  out,  and  leave 
■  phosphorus  is  exposed  to  the  light  it 
pears  to  he  an  incipient  combualiou.     It 
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ifl  therefore  necessary  to  prtRrva  H  in  a  dark  place.  At  the  temponhu*] 
90°  it  becomes  liquid  ;  and  if  air  be  entirely  excluded,  it  evapnmtf^ii  At  Slf 
and  boils  at  55-l*>;  at  the  temperature  of  43°  or  44"  it  gives  out  a  white 
and  is  lutuiiioua  iu  tlie  dark  ;  this  U  a  slow  combustion  of  the  pboephorust 
becomes  more  rapid  as  the  temperature  is  raised.  When  pliosptionis  Is  hi 
to  the  temperature  of  14S<',  it  takes  fire,  bums  willi  a  lnJf'Jtf  fl.m.f-  r^uA 
out  a  great  (juantity  of  white  smoke.  Phosphorus  ent^i 
ojcvgen,  asote,  hydrogen,  and  cnrbon ;   ii  is  soluble  in  <  ■  ^l 

sofved,  forms  what  has  been  called  liquid  pliOTphonis,  which  may  be 
llic  face  and  hands  witliout  injury;  it  dissolves,  too,  in  ether,  and  a 
tiful  experiment  consists  in  potiriu?  this  phosphoric  ether  in  small  portii 
in  a  dark  place,  on  the  surface  of  hot  water.     The  phosphoric  marp^t* 
of  phosphorus,  extremely  dry,  minutely  divided,  and  perhapu  .; 
The  simplest  moJe  of  making  them  is  to  put  a  little  ph 
blotting-paper,  into  a  small  phial;  bent  the  phial,  and  when  I'l'?  pnospt, 
melted,  turn  it  round,  so  that  tltc  phosphorus  may  adhere  to  the  aide&1| 
the  phial  closely,  and  it  Ivpnepared.   On  putting  a  common  snlphur-miM 
a  bottle,  and  stirring  it  ubout,  the  phosphorus  will  adhere  to  the  match.  anJ' 
take  fire  when  brought  into  the  air. 

PHOSPHURETS.     Substances  formed  by  an  union  of  the  alkaltes,' 
nnd  metallic  oxides,  with  phosphorus.     Thus  we  hare  pliosphnrel  of  It 

PHOTOMETER.  An  instrument  designed  to  exhibit  the  Ullfere 
tities  of  light,  especially  in  bodies  illuminated  in  difierent  degrees.  In 
photometer,  the  es^enlial  part  is  a  glass  tnbe,  like  a  reversed  syphon, 
two  branches  should  be  equal  in  height,  and  termtnntei]  by  haiU  of  of 
diameter:  one  of  the  balls  is  of  black  enamel,  and  the  other  of  eommou  gl 
into  which  is  put  some  sulphuric  acid,  tinged  with  carmine.  11ie  motion  «  ' 
liquid  is  measured  by  means  of  a  graduated  scale;  the  zero  is  ntuatc  - 
top  of  ll»e  branch  that  is  terminated  by  the  enamelled  balL  Tli- 
instrument  is  founded  upon  the  principle,  that  when  the  light  is  .ii 
body,  it  produces  a  beat  proportional  to  the  quantity  of  alysorplion. 
iniitrumeut  is  exposed  to  the  solar  rays,  those  rays  that  are  nlf^orTicd' 
dark  colour  beat  the  interior  air,  which  causes  the  liquor  to  <t 
rapidity  in  the  corresponding  branch.     But  as  a  part  of  the  m 

introduced  itself  by  means  of  the  absorption  is  dissipated  by  iadiation,.i 
the  diiftrence  between  the  quantity  of  the  heat  lost  and  tliat  of  the  bcati ' 
goes  on  diminishing,  there  will  be  a  point  where  (these  two  poinul 
hccome  equal)  the  instrument   will   be  stntionar%*,  and  the  intensity 
incident  light  is  then  estimated  by  the  number  of  degrees  which  the  li< 
run  over. 

Mr.  Ritchie,  of  Nain,  bas  conatrucled  a  very  simple  photometer,  on  the 
cipte  of  Itougier.     it  consists  of  u  rectangular  box.  about  att  inch  and  a  ht 
iwo  inches  square,  open  at  both  ends,  and  hl.ickened  within  for  tlic  p; 
absorbing  irregular  light-     Two  rectangular  pieces  of  plain  mirror  art 
within  the  box,  at  rignt  angles  with  each  other,  and  at  an  angle  of  46* 
sides  of  the  box.     A  rectanerular  opening  is  cut  in  the  upper  side  or  \ii 
box,  about  an  incb  long  and  an  eighth  broad,  and,  passing  over  the  linl 
by  the  intersection  of  the  two  mirrors,  is  half  over  the  one  and  batf 
uther ;  the  aperture  is  to  be  covered  with  a 
slip  of  fine  tissue,  or  oiled  paper.     When 
used,  it  u  to  be  placed  in  the  same  straight 
line,  between  the  two  flames  to  be  conip.ircil, 
they  bein^  distant  six  or  eight  feet  from 
each  other,  and  is  to  be  moved  nn til  the  disc 
of  paper  is  equally  illuminated  by  the  two 
flames.    The  illuminating  powers  of  the  two 
tiamcs  will  then  be  directly  as  the  squares  i 
of  the  photometer.     In  viewing  the  illnniu 
through  a  prismatic  box,  about  eight 
Dliung  light.     Sometimes,  instead  of  i. 
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covered  with  white  paper,  and  looked  at  directly  through 

However  t)ie  instrument  be  used,  a  mean  orsevrtal  obwrvfttiona 

tho  in&tnmirnt  bein^  turned  round  each  time.     When  the 

■   '  '  '  '  II  Mr.  Ritchie  recummundi  is,  to  cover  the 

'  \rith  a  piece  of  fine  white  paper,  priiited 

;  ,i|i<.i  iii  to  be  brushed  o^'cr  with  oil,  and  then  tlie 

!  the  lights,  they  art*  to  he  moved  till  the  printing 

......„.,  »■>>.. ^  dio  paper  with  equal  eoie  on  the  one  side  as  on  the 

e  second  form,  the  printed  paper  is  to  be  puled  on  tho  mirrura,  ur 
auifiieea  Against  wltich  tliey  lie.  and  is  then  to  be  read  through  the 
t  is  advaatageous  to  eolai^  the  openings  in  these  applications  of 
er. 

'  A  musical  initrument^  resembling  the  bnrpticbord,  (of 

>  mcnt,)  in  which  the  tune  is  produced  by  hammerR,  instead 
I  uigs.     Of  all  the  keyed  instruments,  as  obaer^'ed  in  tho 

fc,  the  piano-forte  seems  to  merit  the  preference,  on  account 
loiif,  sweetness,  and  variety,  of  which,   by  the  tiigeuuity   of 
lias  now  become  susceptible.    It  was,  as  enrly  as  tlie  be^iiing 
ury,  that  hammei^harpsicords  were  invented  at  Florence,  of 
I  is  a  dueription  in  the  Giomaitd'Italiii,  1711.  Tlie  invention  mode 
prcig;re»;  the  firsl  that  was  brought  to  England  was  by  Father  Wood, 
monk  at  Uome.    The  tone  of  this  instrument  was  so  superior  to  that 
ty  quill«,  with  the  additional  power  of  producing  all  the  shades  of 
forte  by  the  finger,   that  though  the  touch  and  mechanism  were 
t  that  nothing  quick  could  be  executed  upon  it,  yet  tlie  Dead  March 
vd  other  solemn  and  pathetic  strains,  when  executed  with  taste  juul 
n  master  a  little  accustomed  to  the  touch,  excited  equal  wonder  and 
wfaearen.   Backers,  a  liarpsicliord-maker,  conscructcd  several  piano- 
alChongh  he  improved  the  mechanism  in  several  respects,  lie  failed 
AfW  the  arrival  of  John  C.  Bach  in  this  country,  and  tlie  rsta- 
bf  his  concert,  in  conjunction  with  Abel,  all  the  h.irpsi chord-makers 
mechanical  powers  upon  piano-fortcH ;    but  the  firtit  •attempts  were 
iha  large  siie,  till  Zumpe,  a  Gorman,  constructed  small  piano-furtca, 
sand  si»  of  tlie  original,  of  wtiich  the  tone  was  very  sweet,  nnd  tlie 
I  a  little  UUP,  equal  to  any  degree  of  rapidity.     Pohlman,  whone  in- 
very  inferior  in  tone,  fabricated  a  great  number  for  such  persons 
lole  to  mpply.     Lai^e  piano-fortes  afterwords  received  great 
mechanism  by  Nierlin,  and,  in  the  tone,  by  Broadwood, 
ti,   and  others.      Tlie  harsh  scratching   of  the   quills   of  a 
no  longer  be  borne.     A  great  number  of  improvements 
of  late  years,  which  have  been  the  subjects  of  numerous 
'  these  we  now  pruoeed  lu  notice. 
1,  *,,■,. ^»t,t.  iii..if  lo  our  attention  is  the  patented  improvement 
irt'ct,  for  nugmonting  the  tone  by  lliu  introtUic- 
jMg  surfacCH,  against  which  the  sounds  elicited 
tstf.  it  is  said,  not  ordy  augment  the  lone,  but  improve  the 
-1  piirrKise,  wooden  frames  are  fitted  to  the  inside  of  toe  inslru- 
itJy  stretched  paper,  parchment,  vellum,  or  similar 
«U.>  ..Lc  the  drum.   These,  being  placed  as  near  as  possible 

^gbi;;irds  uf  the  instruments,  are  powerfully  acted  upon  by  the 
the  note*  given  out;  and  to  conduct  we  sound  elicited  with  greater 
o>f  the  auditory,  trumpet-shaped  apertures  are  made  tbrough 
inskruments. 
o-fSoitea  the  rich  and  lengthened  tones  of  the  violin,  a  patent 
bj  Ur.  Todd.     This  h  eJlecled  by  thu  pressure  of  the  foot  of  the 
rada.!    wltlili  tititx  in  itniin  n  ftn  endle»s  band  (fumi»hcd  with 
I  Tilt  the  particular  wire  in  connexion 

t;  if  thu  player;    and  thus  the  same 

_«  of  the  violin.     Imtrumoitls 
«in  lL  :hj[  tones ;    that  is,  when  lh« 
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pedal  b  acted  upon,  the  lengtlienod  and  beaudfu]  tones  of  the  violm 
produced ;  without  it,  those  of  the  ordinary  piano. 

The  invcotien  Is  not,  however,  conHned  to  piano-fortes,  but  to  all 
instruments  wherein  the  sounds  are  produced  by  tlie  ribratipn  - '' 
strings  of  catgut;  but  the  most  eligible  instrument  for  its  aiip 
piano,  mare  especially  those  of  the  uprig^ht  or  cabinet  kind,  i  .1^ 
diagram  we  hare  therefore  selected  from  the  specification,  to  expUun  thi 
stTUCtion  and  modes  of  action  of  this  ingenious  conirivance,  when  appUi 
piano-fortes  of  the  Utter  dcscriptiun.  I'he  figure  gives  a  vertical  wctioQ 
part;  tliua  a  shons  unc  of  tlie  wires  stretched  across  the  bridges,  by  ra« 
tension  pins  over  the  body  of  the  instrumetit     cff  u  on  eadloM  band  ivrd 


over  two  rvlindcrs,  which  are  set  in  motiwn  by  the  treadle  rf,  operated  ^ 
the  pedal ;  this  band  is  to  be  made  of  cloth,  catgut,  or  other  motorinl  ( 
of  holding  powdered  rosin,     ee  is  a  frame  of  wood  on  which  !■< 
swinging  piece/,  and  tlierc  are  as  many  of  those  frames  and  st^ 
there  arc  keys  to  the  instrument.    On  each  swinging  piece  arc  t 
in  the  manner  shown;  their  ends  are  reihiced  to  a  conical  figure' 
upon  which  revolve  small  brass  rollora,  as  that  at  ^.     A  is  one  01   ihi-  1 
the  instrument  moving  on  its  fulcrum  uin,  and  Its  two  stops  are  shown 

a  vertical  stem  of  woodji  is  fised  into  the  key,  -n-    ' ■ ' 

lal  position,  a  wire  Ic,  which  acts  upim  the  swii 

to  the  stemj  by  means  of  nuts  placed  on  fitli. : 

on  to  the  end  of  the  wire,  and  by  these  ineuns  the  ntrnt  < 

to  tlic  swinging  piece  is  regulated.     It  will  now  he  seen  ' 

depressed  by  the  finger  of  the  player,  the  little  brass  roller  «;  i^ 

U)e  endless  band,  which,  bending  it  a  little  out  of  the  right  U\. 

rub  against  the  wire  a,  and  thereby  produce  a  similar  c(rect  lo  U»c  iir»» 

the  bow  over  the  airings  of  a  violin.  ' 
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m  mliiah  wo  tlinU  notioo  it  tliAl  of  Mr.  Jonio*  Stctwart,  of 

y  A  A  p^kteiil  fur  il  ni  1830.     It  vUl  be 
:onncctC(l  with  tlio  o|H.'ratimia  uf  n  piaiiu 

'■  -ilion,  and  intensity  ol' action. 

-.diuo  iiiiitaiit  that  the  damper 

h-. ~.    ^    •-..:)  niui>l.  be  iiuijinrK  ..■..,,v.,| 

of  the  pLTtoruttrr  bus  It'll  tito  kc-y,}  frum  )' 
Ukc  place,  and  then  the  dtunper  nuibt  retuni  i 
'iitg  Hiv  ritomi'iit  llial  Uie  finger  li  withdrawn  liuiii  tUv  key. 
itions  muflt  bo  obtained  by  a  very  sli^lit  touch  of  tbe  tinger, 
the  Icvcn  and  connecting  rods,  by  which  lliey  arc  tron*- 
icya  to  the  suringn,  becotni.'  ini|iortaiit  cod !iidc rations  with 
aitd  Mr.  Stewart  has  simplified  the  action,  and  rendered  ic 
le  introduction  of  A  short  lever  placed  over,  and  parallel  with 
the  finger  lever.  Thid  lever  biding  short,  and  joined  near  it« 
smnil  cunucciing  brass  rod  lu  the  linj^cr  lever,  furnishes  in 
variety  of  motions,  by  placing  the  rods  which  net  upon  tho 
ipcr,  &c,  at  di0crent  distanccft  fronk  the  fulcrum  on  which  it  turns. 
J  this,  Mr.  Stewart  bos  introduced  an  improved  inclined  plane  for 
tajX  of  the  bauuner,  and  stopping  it  silenlly,  after  it  has  stmck  the 

tlona  which  have  been  niwd  to  the  elevated  coxing  of  the 

i.o-fortes,  especially  those  «!iosc  fronts  ore  covered  with 

tendency  to  dendcn  the  voice  in  cjikc  of  occunipanimcnu 
ion,  of  Yarmouth,  has  contrived  to  obviate  ibe  necesfiily  uf 
instrument  rising  above  the  KH-kin^  iMmrd,  so  timi  rhc  top  of 
it  like  a  table.  This  ohji-ct  lic  ilfucU  by  luvvi^iln-,*  the  sliing 
surface  coincides  with  tlie  top  of  the  locking  board,  and 
mt  levers,  turning  twice  nt  riglit  nngles  bctweeu  llie  fulcrum 
»ve,  and  the  extremities  which  act  upon  the  luimnurs.  Vn 
h  of  cacli  key,  rests  an  upright  guide  wire,  or  slight  rod,  and 
tached  Tflrious  projecting  pieces  whicli  actuate  the  hawiucrs,  tlm 
nucfa  in  the  U5ual  manner ;  so  ttint  this  improvciuen  I,  w  hich  is  a  very 
cbUincd  without  in  Uiu  sruaUcst  dtgrec  altering  the  other 
icbt. 

irovcrocnt  in  this  intfrcsttng  branch  of  urt  scorns  recently  to 

led  our  transatlantic  brctlu-en.    In  the  Journal  of  the  h^auHm 

tntiiina  accounts  of  all  the  American  putcnLs,)  we  obtierve  onu 

I,  of  New  York,  dated  October,  18.10,  for  an  iuiprovcmciit 

'ight  piano-forte,  some  points  in  which  our  own  manu- 

ly  of  adoption  in  a  modiiiod  form.  Tho  following  claim 

'on  of  this  patent,  will  give  to  those  ceqiuiinted  with 

of  the  variations  introauccd  in  this  action.      "  What 

as  xny  own  invention,  is,  fimt,  the  appHcatiou  of  the  6nger 

foot  of  the  connecting  rod,  dispensing  with  the  jack,  springs, 

?.     By  this  more  immediate  operation  of  the  fmgci- 
081  between  the  touch  and  the  blow ;  the  action  ij 
^hc  finger;  the  hlov  is  quicker,  and  more  powerful;  the 
dock ;  it  relieves  less  from  the  string,  and  requires  much 
The  nintpHciiy  of  il^  construction  renders  the  work  much 
ioblc  to  get  out  of  order,  than  any  known  action.     Vti>n\  this 
action,   I  have  been  nble  to  rLMider  (lie  span  of  the  uoUtral 
half  inches,  and  the  others  in  proportion,  without  in  any 
clear  and  rapid  ejiccutiou  :  ur  the  commou  span  of 
ined.     Second,   the  placing  ibc   dam])crs  below  the 
ion  the  dampers  fall  on  tlio  hrusa  strings  near  the 
more  instantoneuusly  and  tfrectually  stop  their  vibra- 
\ii  simpler  and  cheaper  modes  herein  specified." 
ron  into  the  framing  of  piano- fortes,  in  Ucu  of  the 
iviously  used,  to  resist  the  powerful  tension  of  so 
Icm  improvement,  to  which  wc  believe  we  Btwxl 
r  r 
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indebted  to  M.  Pleyd  and  Co.,  of  Paris.     At  the  present  time  the  lafl 
of  metal  for  wood  is  gcnersK 

Thifl  part  of  the  nicchanum  woi  conniderably  improved  by  Mr.  J.  L.  Seh' 
of  Regent-street,  for  wbieh  be  obtained  a  patent  in  1831.  Tlie  ttring^ 
ibc  piano  forte  U  secured  between  a  stout  cast  iron  fhune,  und  to  lljifl 
cast  a  projecting  plate,  tbrough  which  tho  tuning  pins  paai.  'llicse  t^H 
are  made  uf  steel,  their  lower  end>  are  turned  cylindricnl,  for  coilinf  l|^| 
the  wire,  nnd  the  upper  ends  are  made  square  for  the  reception  of  tne  1^ 
giro  these  tiglitcning  piiiA  the  reonisilc  friction  <o  retAin  any  r 
of  tension  on  the  iitriuf^^  and  enable  them  to  be  turned  with  t\* 
tapped  below  the  S({uare  head  to  receive  a  nut,  which  screws  agaiuu  ^tf 
side  of  the  projecting  plate,  and  they  have  undernrath  a  collar  and  wadllH 
are  drawn  against  tht:  plate  by  the  action  of  the  nut  above,  luAtlier  waillfl 
alra  interposed  to  give  a  degree  of  elasticity  to  the  bearing  parts.  To 
requisite  triction,  the  nuts  are  screwed  up;  and  in  order  that  tlte  ptnt 
turned  at  pleasure,  without  altering  the  friction  by  which  tliey  ore  held,  < 
b  perfornted  with  two  holes,  and  tbe  square  key  which  iits  over  the  »qu&r«  b 
has  at  its  extremity  two  projecting  pins,  which  enter  the  holes  in  lh« 
and  therefore  turn  the  nina  and  nuta  together  without  altering  the  fnei 
Mr.  Scbwieso  applies  tignteuing  pins  of  this  kind  to  the  harp  and  violin. 

Since  the  introduction  of  cast-iron  frames  for  piano-fortes,  coniidd 
expense  has  been  innirred  in  drilling  the  holes  for,  and  fitting  in  the  pini 
OS  to  give  ttera  the  properties  mtntioncd  in  Mr.  Schwicso'i  patent  To 
tltese  inconveniences,  Mr.  W.  Allen,  of  Catherine-street,  Strand,  costs  two d 
tailed  grooves  along  that  end  of  tbe  frame  where  the  tightening  pins  arr  i 
inserted,  into  which  be  drives  pieces  of  wood  of  a  corresponding  shape, 
up  the  dovetailed  grooves,  and  to  receive  the  tuning  pins.  It  is  evident,  d 
this  ingenious  and  simple  contrivance,  the  expense  of  manufacture  i 
diminished,  and  the  instruments  will  be  improved. 

Self-acting  Piano-forUs  have  of  late  years  been  introduced :  they  corabia 
most  rapid  and  brilliant  execution  with  distinctness  and  neatness.     Their 
aionv  is  necessarily  more  full  than  can  be  produced  by  eight  Ongcrs,  the  cl 
of  coords  having  no  other  limit  than  the  extent  of  its  scale;  the  time 
be  otherwise  tlian  perfectly  equable  throughout,  yet  where  pathos  b 
expressed,  the  time  can  be  accelerated  or  retarded  in  any  degree. 

The  mechanism  of  a  self-acting  piano-forte  usually  or  principally  coi 
a  cylinder  turning  horizontally  on  its  axi^  acted  upon  by  :i       '    '       ring, 
regulated  by  a  ily-wheeL     Ou  the  surface  of  the  cylinder,  a  ' 

ment  of  braMi  pins  is  formed,  each  of  which,  in  passing  iukU-i  n  » j 
elcTAtes  one  end  of  the  required  lever,  and  depresses  the  otlier.    The 
end  pulls  down  witb  it  a  Kifender  rod,  which  is  connected  by  a  slide 
of  a  bent  lever,  on  the  further  end  of  which  is  tbe  hammer  which 
string.     The  slide  can  be  shiHed  further  from,  or  nearer  to  the  axis,  on 
hammer  lever  turns,  and  thus  the  stroke  of  the  hammer  is  made 
to  any  required  degree.     When  wound  up,  the  instrument  will  < 
for  a  considerable  time ;  and  it  is  provided  with  a  bench  of  keys  like  tbe 
nary  pinno-forle,  so  that  a  person  may  accompany  the  inslrumont,  or  p 
duet  with  it 

A  very  becudful  instrument  of  tlib  kind  we  have  seen,  that  was 
tured  by  Clcmcnti  and  Co. ;  it  bad  two  barrels,  each  of  which  played  nine 
The  velocity  was  regulated  by  two  revolving  balls,  similar  to  the  govecDOE! 
steam-engine. 

Messrs.  Rolfe  and  Sons,  of  Chcfipside,  have  di»ltngiiislied  llienuelvet  in 
branch  of  art  by  several  improvements,  which  were  the  3iiMl-i  t  ..f  q  rtc'iti  i*a 
These  improvements  tliey  divide  into  titree  sections ;  ■• 
fortes  ore  constructed  either  with  tbe  first  section  only.  ^ 
section  combined,  or  with  the  three  sections  united.  'I  I 
new  apparatus  for  clfccling  the  tranpiUons  of  forte  itnd 
difHciuty  of  producing  those  desirable  clionge^ 
mechanical  action  from  tbe  weakest  and  most  un 
vii,  the  cylinder,  to  the  more  powerful  and  certain  ncunn  oi  i  u-j  1.114^1(1^, 
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Uability  to  deranffement  in  initnitncnU  intcnd«d  for  exportation  is 
-'■  of  Uieit  pnt^nt,  Mca«M.  Uolfe  nnd  Sons  have  annexed 
itT,  by  wliich  llic  existing  nrmn^cment,  or  distrihu- 
'v  lit  .my  ttciu  bL>  dmngedi  or  altered  to  luit  pnrticuJar 
be  removed  from  the  government  of  the  •elf- 
|ii>  -i  the  rflc'ct,  nnd  be  opcnited  upon  by  the  hand, 

[toreii  lu  tlic  cuittrul  of  llie  niocliinr.  at  pleasure. 
:tiou  coutiists  of  u  new  barrel  movement  for  chaoeine  tbe  tunea, 
bv  t]}ti  intrudut-tioti  of  uh  inclined  plane,   which  forme  on 
AXIS  of  tlie  c}  Under.    Tfiis  ptano  is  divided  into  eight  porttuns, 
a  radial  lever  upori  a  pinion,  which  by  iu  rotation  one  revoli»- 
«  second  dial  an  index  to  the  extent  of  one  eighth  of  its  dr- 
iving the  inclined  plane  to  a  proportionate  extent.     By  llua 
lent  tbe  motions  are  rendered  very  steady  and  accurate,  nnd 
Httis  be  performed. 
V  IS  in  tlie  application  of  a  set  of  damiien!  to  tlic  self- 

at"  I  are  altogether  independent  of  the  dampers;  so  that 

of  the  si>U-acting  or  mechanical  part  of  tlie  instrument,  in  common 
particular  nute  of  the  finger  action,  possesses  its  appropriate  damper, 
with  and  identified  by  itx  kindred  note,  liommcrs,  or  keys,  and  acting 
therewith.  In  conjunction  with  the  application  of  the  mccha- 
•uitnbltj  stapleH  arc  iutroducod  into  tlio  cylinders,  which,  acting 
;ular  damper  as  occasion  may  require,  suspends  its  operation,  and 
rcLnin  the  vibration  of  any  given  note,  or  the  root  and  relative 
Duiiioiis  cumbiuations,  in  tlie  same  manner  as  the  finger  of  a 
ins  the  vibration  of  cliords,  whose  existenca  is  to  ho  prolonged 
mre  of  the  keys,  accurdinf^  to  the  duration  expressed  by  the 
given  to  them  hy  the  author  in  tlio  composition  performed. 
Id  this,  the  whole  set  ofnieclianical  dampers  are  occasionally  raised 
ider,  according  to  circuius lances,  in  order  to  produce  the  eB*ect,  or 
of  thft  open  pixUd  when  moved  by  the  foot  of  the  performer. 

A  ttrone  erection  jutting  into  the  sea,  for  aflording  shelter  to 
ind  small  crafl,  or  for  tlio  convenience  of  landing  goods  and  pftft- 
For  the  former  purpose  they  are  usually  constructed  of  very  massive 
^Iv  DMteri''  'it  together  in  the  most  solid  manner;   sucli  as 

tcne^,  do  >  each  other,  and  cramped  witli  iron,  being  su])- 

totitsid-   I'f  i.iij-   jiiles  driven  into  the  ground,  and  strongly  framed 
rrul  rows  of  cross  pieces.     A  rocky  point  is  generally  chosen  (if 
(or  joining  the  pier  to  the  land;   the  other  end  is  extended  out 
her  in  a  nght  line  or  a  eur^'e,  but  more  generally  the  latter,  to 
harbour  for  shipping  within  the  curve.    Breakwaters  arc  more 
ught  lines  ;    chain-picre  are  also  straight,  as  that  at  Brighton  : 
uf  these  is  precisely  similar  to  suspension  bridges.   See  Bkidgb. 
£ridgt.     The  walls  or  masses  from  wliich  the  arches  spring. 
litilding  and  ArchiUcttwt.     Tlie   wall  interposed   between  two 
fthc  buttresses  or  masses  of  wall  raiiied  to  strengthen  buildings. 
INE.     A  machine  for  driving  piles  into  the  ground,  to  make  a 
-  *     '  '  ■'  Mstruction  of  piers,  wharfs,  &c.     As  tliese 

mid  arc  figured  in  all  previous  works  of 

vi  to  a  bricfverbid  dcsaiption.     By  means 

of  a  eiiniitton  crane,  a  heavy  iron  weight,  called  the  ram,  is 

iljLiIv  between  two  lofty  guides  of  timber,  framed  together  al 

:  of  tbe  mm.     JuiL  us  the  ram  attains  to  its  liigliest 

it  from  the  hook  to  which  the  rnm  is  suspended  meet* 

itsupwnrd  pa&suge.  that  bends  the  lever  downwards, 

Mhieb,  fulling  from  n  great  height,  strikes  tbe  head 

us  force,  driving  it  intu  the  ground.     The  hook  and 

're  book,  cciming  in  contact  with  tlic  top  of  the  ram, 

II  H^dJii  bj  moans  of  a  spring  or  lever-cacih,  when  it  is  drawn 

the  opcxaiiou. 
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PIN.  A  well-known  HUlc  mstrument,  chiefly  used  to  aiJjust  or  fastcD  tbe 
clotlict  of  women  and  children.  Although  consisting  of  merely  a  piece  of  viit, 
with  a  head  and  a  point,  great  mechanical  ingenuity  has  been  exercised  to  | 
perfect  itft  construction  at  a  cheap  rate;  but  such  is  the  eitent  of  the  con- 
Buniption,  and  consequent  importance  of  the  manufacture  of  pins,  that  there  m| 
many  eslablisliments  where  upwards  of  two  tons,  containing  about  2O,(K}O,O0|j 
in  number,  arc  made  weekly.  The  ordinary  method  of  making  pins  bu  bccu 
thus  described  by  various  authors  on  the  subject.  Brass  wire,  drawn  to  IM 
required  size,  is  straightened  by  drawing  it  between  steel  pins,  set  in  a  ligafi 
form  upon  a  bench,  and  afterwards  cut  into  such  lengths  as  will  each  mikt  iS 
pins  of  the  required  aize.  These  lengtlis  are  pointed  at  the  ends  by  bofuifl 
sit  CBch  vnX\i  two  small  grindstones  before  him,  turned  by  a  wheel.  Tan^| 
a  handful,  lie  applies  the  wires  to  the  coarsest  of  the  two  stones,  monngimH 
round  at  the  same  ume,  and  in  such  a  position  as  to  produce  evenlj-roun^ 
and  well-ta]>ered  conical  points,  which  are  perfected  and  sharpened  b;  Iw 
afterwards  upon  the  smoother  stone.  A  lad  of  twelve  years  of  age  will  Uhh 
point  16,000  in  on  hour.  The  length  of  a  pin  is  then  cut  off  each  end  of  tld 
pointed  wire,  and  the  remaining  portion  of  wire  is  treated  in  a  similar  muiiMM 
micccssively,  until  the  six  pins  of  each  length  have  been  pointed.  Thenn^ 
crperatioii  is  heading,  or  rattier  'Miead-spinning; "  the  heads  being  prrH^dfl 
aubsequent  putting  on.  by  winding  a  finer  wire  around  another  wire  ot  d^^| 
of  the  pin,  by  the  rapid  revolution  of  a  kind  of  spinning-wheel.  The  H^H 
wire  being  drawn  out  leaves  the  external  wire  of  I  he  form  of  a  tube  of  d^H 
volutions  ;  this  tube  is  cut  into  short  lengths,  of  only  two  circunivolutiad^^| 
of  which  forms  one  head  ;  these  are  made  red-hot  in  an  iron  pan,  over  afl^^| 
to  so(\cn  them,  that  they  may  not  spring  imder  the  hammer  in  fixing  tlii^^H 
These  annealed  heads  are  distributed  to  cliildren,  who  sit  with  little  anf^^| 
hammers,  the  latter  being  worki'd  by  means  of  the  feet  U|>ou  treadles.  llHI 
up  a  pin,  they  thrust  its  blunt  end  omongst  a  quanti^  of  the  liead-spinni^n 
and,  catching  up  one,  they  apply  it  immediately  to  the  anvil,  and,  by  meant^ 
two  or  three  blows  of  the  hammer,  compress  the  head  firmly  upon  the  ^MH 
Ike  wire,  with  remarkable  dexterity.  The  several  motions  of  the  little  Of^H 
succeed  each  other  so  rapidly  that  it  requires  the  closest  observation  of  llk^H 
crss,  many  times  repeated,  to  enable  a  stranger  to  perceive  how  it  is  pcrformeB 
llic  pins  have  now  to  be  wbiteucd,  which  is  effected  by  putting  them  ini 
solution  of  tin  in  the  tartaric  acid.  Here  they  remain  until  they  hove  arqtiirtil 
nil  extremely  thin  coat  of  the  tin,  which  presents,  when  withdrawn  from  di 
bath,  but  a  dull  appearance:  the  pins  are  tnerefore  thrown  with  some  brttM 
a  barrel,  which,  being  in  rcvolutiorn  upon  iu  axis,  the  bran  thus  rubs  the  |H 
quite  bright ;  they  are  tlien  taken  out,  and  the  bran  separated  from  them  ■ 
u  winnowing  machine.  Machines  have,  however,  been  recently  couttnutBfl 
in  which  a  coil  of  wire  is  converted  into  pins  without  any  manual  interrcnlifl 
or  any  extraneous  assistance  whatever.  I 

PINCHBECK,  or  Prince's  Metal.  An  alloy  of  copper,  much  natak 
bling  gold  in  colour.  It  consists  of  one  part  xinc  to  five  or  six  ports  m 
copper.  I 

PINION,  in  Afechaniest  a  nnftU-toothed  wheel,  which  drives,  or  is  drivMljl 
a  larger.  ^m 

PINNACE.  A  small  vessel,  navigated  with  oars  and  sails,  and  Ml 
generally  two  masts,  which  are  rigged  like  lliosc  of  a  schooner.  One  <^^ 
boats  belonging  to  a  man-of-war,  for  carrying  the  oflicen  to  and  from  the  akaH 
is  called  the  pinnace.  I 

PIPE.  A  cask  conuining  fVom  110  to  140  gallons  of  wine;  the  Madefl 
pipes  containing  about  110,  and  the  Port  and  Lisbon  from  138  to  HO  galloaj 

PIPES,  for  the  conveyance  of  water  and  other  liquids,  are  made  of  IcadAH 
stone,  potter)-,  wood,  Indian-rubber,  &c.  Of  iron  there  are  two  sorts, — ^>^^| 
and  cast.  ^j 

ITm^A^troft  }fip€s  ore  made  out  of  plates  of  the  required  thickncrsa,  lenn 
and  breadtli ;  so  tuat  when  coiled  into  a  circular  form,  the  edges  nuty  lap  ovf 
each  other.   To  make  sound,  good  work  of  this  kind  requires  great  oddreas  td 
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rf  rrrrrtliim  in  tbft  welding  operation;    so  Ihat  the  ordinmry  imith 
-  to  uuri'hase  the  article,  or  get  it  made  by  the 
iimtifarturc  of  wrought-iron  tiibea  has  lately,  with 
1  by  machinery,  under  a  palent  gr.intcd  to 
.  of  Wediieubuiy.      The  sidei  of  the  metal 
:trtj  Ml  .1^  to  hring  tile  edges  ueariy  together,  he  inlro- 
l>arcd  into  a  furnace,  nnd,  wlien  brouf^hc  to  a  wcldine 
'  "  -"  r'"  ''I'-'"  nimer:    the  face  of  the  hammer,  as  woU 
■  i\  grooves,  correiponditi^  with  the  SIM 
ire;  and  between  lliese  the  tube  ia  gra- 
d  aloHj;,  receiving  in  its  progress  a  rapid  succession  of  blows  from 
liner.     When  the  xrclding  is  tutu  completed,  the  tubes  are  in  a  rough 
ore  UicnTore  ngaiii  hvaled  in  the  funiuce,  and  paased  between  large 
w!it.:h    give  to  the  tubes  a  smooth  extenor  surfaco;    its  ihcy 
Mrc  thus  given,  they  come  in  contact  with  a  iixcd  round 
uf  tlie  ^re  of  the  tubes  or  pipes,  over  wliich  they  nro 
ri>iur-  ,   and  thus  the  interior  as  well  as  tbo  exterior  arc  brought 
id  true  cylindrical  surface. 

«•»,  of  which  iinmen*c  qunnlities  arc  used  for  the  conveyance  of 
other  fluidis,  arc  incide  in  the  following  manner.     The  mould  for 
iir.  riiiri^d  :  stTong  cost-iroQ  flanged  cylinders,  about  three  feet 
t'-ntal  diauK-tt-r  greater  Ihau  the  outside  of  the  Intended 
^  divide  longitudinally   into  halves,  which  are  secured 
■i;  in  tliis  9tatc  one  of  them  is  placed  upright  upon  a 
:  rieath  the  jib  of  a  crone,  to  which  is  suspended  a  smooth 
iiril;  ihid  mandril  is  then  lowcrfd  pi>q)endicularly  into  the  centre 
~  mould  until  it  rests  in  n  hole  in  (he  stand  at  ttic  bottom,  and 
mandril  a  void  space  of  equal  dimensions,  in  which  [Kisilion 
iii^  piecca  at  the  lop.     Sand  duly  prepared  and  moistened 
ipace  by  dcirrees,  until  it  is  iilled,  ramming  it  down  at 
t  '  '  qually  solid  throughout,     llio  smooth  mandril  is  then 

..^.  ..y  the  crane,  nnd  the  sand-charged  cylinder  is  removed  to 
e.      Other  cylinders  are  similorly  chargud,   and  dried  in  (lie 
It e  the  care,  the  moulder  tnkcs  a  quadranguloi-  bar  of  iron,  about 
Uiiin  the  intended  pipe,  wraps  it  along  with  a  hay-hand,  and 
frir.illv  into  a  pipe  fimooth  in  the  in-iide,  of  tlie  length,  and  uf  the 
-  as  tne  required  piue ;  a  vixturo  of  sand  loom,  hair,  &c. 
n  the  cylinder,  and  is  thus  forced  amongst  the  fibrous 
nc^  ::ii.  bar,  to  whicli  it  firmly  adheres  when  drawn  out  of  the  smooth- 
rUodctr :  the  core  tlnia  produced  being  dried  in  the  stove,  is  ready  for  the 
'       'h  of  caat-iron  pipc»  for  water  is  umally  nine  feet,  three 
1  cylindrical  suud-boxes  are  put  into  requisition  for  tlie 
•  ■  "f  upon  the  other  upright  in  a  pit,  and  connected 
1   their  flanges.     The  sand  and   loam  core   before 
, nwored  from  ajib  into  the  centre  of  the  combined 
hich  is  insured  by  a  projecting  piece  of  the  iron  bar  entering  a 
bnttum,  and  the  upper  end  is  secured  by  a  collar  of  cUy.     The 
I  the  core  and  the  cylinder  of  sand  is  now  filled  with 
td  :i  oritice  in  the  clay  at  top,  by  means  of  a  ladle,  charged 

tap  iiul*i  ut'  the  furnace,  which  is  earned  and  poured  into  the  mutdd 
if  not  Icio  heavy ;  hut  if  so,  this  carriage  is  assisted  by  a  truck 
0>r  '     '  •■•I  discharged  by  the  aid  of  pulley  tackle.     When 

co<  '  oisled  by  tlic  crane  altogether  from  the  pit;  the 

}  tontH  "11.  lur  iron  rod  withdrawn,  and  the  pipe  being  cleared 
ni)  lAside  and  out.  is  ready  for  clearing,  exauiinaiiun,  and  uiie.  In 
of  Tcry  lArge  cylinders,  a  similar  process  is  adopted,  except  that  lh« 
bvvil  10  f&w  directly  from  the  furnace,  along  a  trench  into  th« 

patent  Piftn.—K  patent  was  taken  out  in  1820  by  Mr.  Walter 
Smtford,  in  Emcjc,  fur  the  manufacture  of  water  or  other  pipes 
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that  should  be  as  durable,  but  less  expensive,  than  the  cast-inm  pipM  «•  fi 
been  just  describing ;  and  as  the  manufacture  of  these  may  be  adrantageoi 
conducted  in  situations  where  the  products  of  a  foundry  cannot  eaailybei 
cured,  we  annex  the  ingenious  process  of  the  patentee. 

Sheets  or  strips  of  iron  or  copper  are  selected  of  the  approjniate  leng) 
breadths,  and  thicknesses,  for  making  the  proposed  pipes.  In  making  a  e^ 
dvical  pipe,  the  sheet  must  be  of  greater  width  Uian  the  circumference  reqw 
and  of  a  true  rectangular  figure.  Each  of  the  two  opposite  edges  are  than 
be  doubled  or  folded  back,  as  shown  by  the  annexed  figure  a.     The 


then  to  be  bent  round  by  the  ordinary  means  into  a  cylindrical  form,  and  I 
edges  turned  back  as  shown  in  the  annexed  /^.  A.  A  sUp 
of  sheet  iron,  of  the  same  thickness  and  Icneth  as' the  before- 
mentioned,  with  parallel  sides,  is  then  doubled  back  at  the 
edges  in  the  same  manner  as  shown  at  c ;  this  piece  u  then 
slided  over  the  ends  of  6,  so  that  the  edges  of  both  shall 
mutually  envelope  and  brace  each  other,  in  the  manner 
exhibited  in  the  following  Fig.  d;  the  joints  thus  made  are 
then  brought  into  close  contact  by  hammering.  This 
method  of  joining  the  tubes  may  with  equal  facility  be 
effected  on  the  inside,  if  in  turning  the  sheet  up  into  the 
cylindrical  shape  it  be  bent  the  reverse  way,  as  shown  in  Fig.  e.  The  projs 
ing  part  of  the  joint  being  inside,  is  preferable  in  many  cases.  Tbe  tab% 
now  described,  the  patentee  calls  his  inner  tube,  to  distinguish  it  from  1 


exterior  covering  it  afterwards  receives,  to  increase  its  strength  and  dnraU 
This  is  effected  by  winding  round  the  inner  tubes  iron  hoops,  or  narrow  sli 
of  metal,  rivetted  end  to  end  in  a  spiral  direction,  with  the  coUs  in  dose  coal 
generally,  but  sometimes  a  little  anart,  to  give  them  elastici^  in  bendine.  'i 
operation  is  performed  by  fixing  the  tube  upon  a  wooden  roller,  of  a  oiaaM 
nearly  corresponding  with  the  internal  diameter  of  the  said  tube,  and  the  n 
is  mounted  horizontally  upon  an  iron  axle  in  a  fixed  frame,  with  a  handk 
turning  it  round  at  one  or  both  ends.  One  of  the  ends  of  the  hoop  iron  is  t) 
made  Uai  to  the  end  of  the  tube  by  a  rivet,  and  being  held  in  an  oblioue  p 
tion  with  the  axis  of  the  roller,  the  latter  is  turned  round,  while  sufficient! 
don  is  given  to  the  hoop  iron  to  make  it  lie  close  and  tight  to  the  tube  dm 
the  coiling  operation ;  after  which  it  is  fastened  to  the  other  end  of  the  t 
by  another  rivet.  A  hoop  or  ring  is  now  put  on  hoty  to  each  end  of  the  t 
at  right  angles  with  the  axis,  for  tne  greater  security  of  the  previous  bindi 
these  end  hoops,  as  they  cool,  contract  in  their  circumference,  and  conseqoe 
fix  themselves,  and  bind  all  the  parts  of  the  tube  firmly  together. 

The  tubes  are  next  to  be  immersed  in  liquid  cement,  contained  in  a  vesii 
suitable  capacity  to  receive  them  ;  the  cement  is  thus  made  to  enter  and  ffil 
every  fissure  or  interstice  between  tbe  several  parts  of  the  tnbes.  The  cm 
is  composed  of  the  following  ingredients  and  proportions,  mixed  and  ma 
together :  vis.  2  lbs.  bees'  wax,  2|  lbs.  linseed  oil,  12  lbs.  common  white  n 
18  lbs.  pitch,  1  lb.  tallow,  and  16  lbs.  of  plaster  of  Paris,  or  B4iinnn  cement 
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in  ponrdrr ;  und  when  it  ia  desired  to  giro  a  greater  degree  of  elu* 
UwglrocsB  to  :'  1,  211)9.  oC  Indian  rubber,  previoiuly  diuolred 

qiUTM  of  oQ  of  ^  -ire  to  be  added. 

T»ffotrr?  •' — ^  ■-■  ii   I.I   uif  pipes  from  nmt,  one  or  more  layers  of  canvoi, 
■nt,  nre  to  Ik*  wrapped  round  it.     In  lieu  uf  this,  bome- 
Ihe  j>uu.-:.    _  I  -ii  a  tuby  of  »hfft  iruu  for  tbe  external  covtring,  and  fill 
libs  inivrsttces  between  with  cement. 

lDnrt!*r  tt>  connect  such  pipes  together,  a  tube,  similar  to  ihotie  already 

•^ed,  of  a  Icngtli  somewhat  more  than  its  diameter,  which  mhould 

'iiirten  of  an  inch  greater  than  the  diameter  of  the  lubea  to 

ccLnecud  ,  liif  Utter  being  placed  end  to  end,  with  the  piece  of  connecting 

miroilin^'  equally  over  cAch,  and  the  annular  space  between  the  luhea  are 

■  lonL     To  prevent  the  cement  from  getting  in  between  tlie  two 

i:e  tubes,  tliuy  are  previously  brought  into  contact,  and  covered 

!i  a  pley  or  two  of  oakum.    At  each  end  of  thf  con- 

I  rin^,  nnd  the  annuluitthuarfudcreduniftirnt  ibfilled 

.■'K  iiiid liquid  state,  by  on  iron  syringe  inserted  hi  a  hole 

:  tube.     Instead  of  iron,  the  patentee  maken  use  of  wood 

uibes ;  these  are  composed  uf  a  number  of  pieces  laid  lon> 

and  itrmnged  in  a  circle.  Thia  tube  is  put  upon  a  wooden 

I  fore-mentioned,  and  being  turned  round,  it  is  covered 

.  iron  huopfl.     For  large  sired  tubes,  wood  is  preferable,  as  being 

:rongcr  than  tiiuse  mad«  of  eheet  iron  of  moderate  thickness.     Tlie 

r^d^  lubes,  bound  in  iron,   ore  completed  by  similar  processes  to  those 

'Mttled  in  the  other  kind. 

Bh|;alMiw*»  |mlent  earthen  pipes  are  thus  made : — Chtindncal  plugs  of  wood, 

lltbt  Mine  diameter  as  the  nore  of  the  intended  pipe,  and  of  the  same  length, 

fMled  TT-*'   -   --'\  -  ■  ■  '  Miickness  of  clay,  or  plastic  eartli,  which  has  been 

IJprr{iRrt  ;  practised  in  the  pottcrien.    To  perfect  the  exterior 

of  the  I..,.. ,  ...■  ^.>.-  j  ...It  mould  18  to  be  employed,  consisting  of  two  semi- 

:al  pieces,  which  are  to  be  placed  on  each  side  of  the  intended  pipcv 

tlsj  t!i-  vJ:?'.'  are  to  be  brought  together  by  screwing  thom  up,  which  wil 

rfluous  cluy  from  the  mould;  the  exterior  mould  being  next 

will  be  found  completely  formed  upon  the  plug:  in  this  state 

after  which  the  plug  may  be  cosily  withdrawn,  nud  the  pipes 

'  "2  them  in  an  oven.     The  pipes  arc  to  be  connected  together 

r  end  of  one  into  the  larger  end  of  another,  and  filling 

en  them  with  Uoman  or  other  soft  fluid  cement.     Pipea 

r,  nf  which  the  material  was  a  cement  or  kiuictim 

brought  into  use. 

.>  .wl..^.-  .'It.  .Miirdock  took  out  a  patent  for  the  economical  fabrica- 

iH  fipn  ofrtai  i/onr,  the  process  combining  the  advantage  of  making  solid 

'    >'^n>.-  time.     In  forming  a  pipe  or  hoUow  cylinder  of  stone, 

'  in  uselcM  scraps,  or  grinding  to  powder,  the  whole 

ie  patentee  cots  out  .i  core  or  solid  cylinder,  whoec  out- 

'•out  half  an  inch  less  than  the  inside  diameter  of  the 

.  when  he  intends  to  form  a  column  or  solid  cylinder,  or 

uf  breaking  off,  cutting,  or  chiseling  away  the  Bupcr- 

,  thc»e  parts  ore  formed  into  a  hollow  cylinder,  the  cure 

•  !cr  ur  disc  required.     Hence,  if  the  stone  is  large 

{>.Lrts  of  a  proper  thickneii!),  these  ports  may  be  used 

uiL  <  ur*-  iiuiv  eitlitr  bo  used  as  a  solid  cylinder  or  column  ;  or. 
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operation,  it  may  be  converted  into  a  pipe,  and  the  cylinder  cut 
t«f  H  way  a^s't-  i-  ■■■v<.  t-rttd  into  unolher  pipe,  which  process  may  be  con- 
diuxtkl  the  L  is  ton  small  to  be  useful.     Ine  following  is  the 

■dirninl  I'.  >*  of  accomplishing  it : — he  6xes  the  block  of  stone 

..t  poiiilion,  and  in  the  centre  of  the  top  of  the  block 
r  tnc  of  a  vertical  spindle,  whicli  derivei  ita  motion 
a  {Hiiivy  tui  -blocks  in  a  hxcd  frame  above  ;  this  axis  is 

'Ay  kxij,  a.  or  column  to  be  formed,  having  the  faculty 
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of  ftliilinj;  vertically  Uirongli  (he  «roreuiid  horizontal  pulley,  over  wlticb 
suBpendcd  by  a  rope  that  passes  round  a  rcrtical  pulley,  &nd  thcnca  u  coni 
to  a  vinch  to  wind  up  the  axis  ut  pleasure.     The  saw  employed  it  at  tlw 
of  A  hollow  cylinder  (on  the  Fame  plan  as  that  described  bv  \»  for  tn 
under  the  article  Ansclar  Saw),  and  this  hollow  cylinJer  u  turot 
spindle  through  the  medium  of  rrosa-armsT  through  which  (he  axi«  ili 
ill  order  to  give  the  reciuiaite  force  to  the  annular  saw,  the  top  of  the  till 
which  it  ia  tUed  is  loaded,  provided  its  own  weight  be  iiittuliicit-nl :  tlir 
given  to  the  saw,  though  circiUar,  is  reciprocating.  To  eSl-ct  Oils,  a  rnpe 
rotijid  the  pulley  at  the  upper  part  of  the  axis,  and  tlie  two  ends  of  the  ropv  i 
conducted  in  opposite  directions  over  two  vertical  pulleys,  v\         >     ^     - 
endB  of  the  rope  respectively  fall,  where  they  are  each  fur 
handle;  one  workman  takes  hold  of  one  handle,  and  ant.'t..i. 
otlicr,  and  pulling  alternately  the  pulley  at  the  top  of  the  axis,  ^ 
the  annular  saw^  u  made  to  reciprocate  circularly,  cutting  an  t\t\i.-: 
the  block  of  stone.     A  barrel  ot  snnd  nud  water  is  made  to  .'  < 

tial  auxiliaries  to  the  saw  in  the  following  manner  : — it  is  di:  i 

end  of  the  axis  above  tlio  tube,  which  it  enters,  and  runs  down  intutiiu 
groove  under  the  edge  of  the  saw,  whence  it  Bows  upward  by  the  nresmni 
the  continued  descending  current  on  the  opposite  side,  and  thus  carries  (tff 
sludge  clear  of  the  saw.     *Stone  tubes  of  this  kind  were  employed  by  the  Mi 
cheater  Water  Works  Company. 

Elastic  tubes  of  Indian  rubber  are  extensively  used  for  the  tronsraisuoai 
gas  and  corrosive  linuids;  and  they  arc  admirably  manufactured  bv 
tluncock,  of  Goswell-Mtrcet  Kuad.     Mr.  Thomas  SkiJmoru,  an  A 
tleman,  whose  process  is  a  good  one,  is  as  follows ; — Take  a  cylii 
iron  of  the  desired  leng;th,  round  this  closely  cuU  amiealcd  wire  in  th«1 
of  a  spiral  spring,  core  being  taken  that  the  edges  of  the  coiled  wire  sb 
each  other,  but  sliall,  at  the  tame  time,  not  be  so  firmly  wound  as  to  pi 
slipping  otT  the  rod :  then  cover  the  wire  with  tape  spirally  from  en 
and  upon  it  lay  strips  of  Indian  rubber,  wound  in  a  &imilar  maimer, 
fresh  cut  and  clean  edges  lapping  upon  each  other.     Ttien  bind  ih 
tightly  with  another  coiluf  ta]>e:  ailer  this  witlidraw  the  rod,  and  hoi] 
in  water  for  an  hour  or  two ;  when  cool,  remove  tlic  wire  and  tapco, 
Indian  rubber  tube  will  be  produced,  which,  though  rough,  will  be 
sound  if  the  process  has  been  properly  conducted. 

Tlie  method  of  making   leaden  pipes  has  beun  dotcnbe'l  "t  ,l,.r  i]„ 
LEAD;but  we  will  take  the  opportimity  of  mentioning  in  this  {>. 
by  some  recent  experiments  made  by  Mr.  Jardine,   of  tin- 
Works  at  Edinburgh,  that  a  lead  pipe  of  1}  inch  bore,  and  the  tit'tlt  n(  i 
in  tliickness,  was  found  capable  of  sustaining  a  power  etjuol  to  that  of  a 
of  water  lOOO  feet  high,  which  is  equal  to  30  atmospheret,  or  420  {Wi 
Mpiare  inch  of  internal  surface.    With  a  pressure  of  1200  feet  it  began 
and  at  with  HOG  feet  it  burst.     In  another  cx})er]ment,  a  pipe  two 
diameter,  and  one-fiflh  of  an  inch  thick,  sustained  SOO,  but  buntt  wiiit  U 
feet  preMUre. 

nooden  pipe*  for  the  conveyance  of  water,  are  bored  by  means  of  larf^i 
AUgera,  worked  by  one  or  two  men,  who  commence  with  f*  ■•■■ 
increase  it  as  the  work  proceeds,  by  changing  the  auger  to  -' 
are  sometimes  extended  to  eight  or  nine  inches  in  diameter,    i 
cess  of  boring,  is  laid  horizontally  upon  tressels  constructed  ' 
it  firmly,  and  tlic  augurs  arc  similarly  supported  and  guid^il. 
tricidly  through  the  tree.  The  manual  operation  is  of  course 
InhoriouB  :  machinery,  worked  by  steam,  or  olher  power,   ' 
introduced  to  execute  the  work.  The  piece  of  timber,  or  trcr,  U  laid  d< 
a  frame  by  chains  passing  over  it,  and  round  two  whidtasu'S.     'I*he 
rrrc,  thus  bound  together,  run  upon  small  wheels  truvemii.  '     c 

called  ^round-sillsi,  pliued  on  each  side  of  a  pit,  dug  to  rucL 
by  the  borers.     At  one  end  they  are  connected  hy  a  crosa-U  «.m. 
them;  thia  tupporta  the  bearing  for  a  shaft,  the  extrcmit>'  of  which,  he^'i 
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perforated  ut  the  end  of  a  square  hulc  to  receive  the  end  of  tlie 

Wer.     The   timber  and  canioge  axe  made  to  advance  towards  the  borer  by 

mrtua  of  ropes;  one  rope  bein^^  mode  to  vrind  up,  while  the  other  give^  out 

ttd draws  (be  carriage  and  piece  uf  limber  backwards  and  fcrwards  according 

m  the  wbec^l  is  turned.     The  weight  of  tlie  burcr  is  supported  by  n  ulioel 

toxntnz  between  uprights  fixed  ou  a  block,  the  end  of  which  rests  upon  the 

bd-dilU :    it  is  moved  forward  by  meann  of  two  iron  har^,  pinned  to  the 

cRMt-bor  of  the  carriage.     The  distance  between  the  wlicel  ond  tlie  cur- 

mxy  br  varied  by  altering  the  iron  bant  and  pins,  su  as  to  bring  the  wheel 

s  u  nenr  as  convenient  to  tlic  end  of  the  tree.     I'he  shnft  niay  be  turned 

^  my  first  mover.     When  the  borer  is  put  in  motion  by  tuminf;^  the  wliecl,  he 

^m  (he  tree  up  to  tlie  borer  that  pierces  it;  wlien  a  tew  inches  ure  bored,  lie 

ktn  the  tree  back  by  reversing  the  modon  of  the  wheel,  in  order  that  the 

Ura  may  throw  out  it«  chipB ;  he  then  returns  the  tree,  and  continuen  tlie  pro- 

turn  untu  the  voric  is  linished:  the  borer,  in  this  case,  be  its  mie  wliiit  it  may, 

ii  of  the  same  shape  as  that  of  a  common  auger.     We  would  siifrgcst  tho 

•■layment  of  spiral  augem  instead  of  Uie  common,  as  tho  former  would 

Unr  the  diips  as  it  proceeded,  and  not  require  withdrawal  until  the  perfora- 

tioa  was  compfeted. 

Some  yeorv  ago  Mr.  Howel,  of  Oswestry,  invented  a  machine  for  making 
cosuQtnc  woodcti  pipca  out  of  one  piece  of  timber,  the  mcchaniom  of  which 
•Si  ou  the  same  principle  as  tlmt  we  have  described  under  Mr.  Murdock's 
ptl«BI  fctr  sawing  out  stone  pipes,  who,  it  a])pears,  derived  the  principle  of 
opeming  from  ^Lr.  llowel,  and  modified  it  so  as  to  adapt  it  to  the  cutting  of 

■0IH. 

^  Jhfaceoyipfjt. — The  clay  of  which  these  arc  made  is  obtained  from  Purbeck, 
M  Donetinire,  and  at  Tcignmoulh,  in  Devonshire,  in  large  lumps,  wliich  arc 
p' '  rilring  in  water  in  large  pits,  where  the  solution  is  well  stirred 

ttfi  >     a*  8ti>ncs  and  coarse  matter  are  deposited  ;  the  clayey  solution  is 

*Mn.poar.d  olf  into  luiothcr,  where  it  subsides  and  deposits  the  clay.     Tlic 
iheu  clear,  is  drawn  olij  and  llie  clay  at  the  bottom  U  left  sulHcienlly 
Itae.    Thus>  prepared,  the  clay  is  spread  on  a  board,  and  beaten  with  an 
'  to  temper  and  mix  it ;  then  it  is  divided  into  pieces  of  the  proper  sixes 
a  tobacco-pipe ;  each  of  these  pieces  is  rolled  under  the  hand  into  ii 
roll,  with  a  bulb  at  one  end  to  form  the  bowl;  and  in  this  slate  they  are 
■o  Uf  in  porct^U  for  a  day  or  twu,  until  they  become  oiifiiciently  dry  fur 
"i.  which  is  the  next  process,  and  is  conducted  in  the  following  manner; — 
roll  of  clay  in  put  bf-tween  two  iron  niouldii,  each  of  which  is  impressed 
wi  lite  figure  of  one-half  of  the  pipe ;  before  these  arc  brought  together  a 
r*™  V  wire  of  the  size  of  the  bore  is  inserted  midway  between  them ;  tliey 
wwnfiirccd  towelber  in  a  press  by  means  of  a  screw  upon  a  bench.  A  lever 
■  t  **^|^PTe«td.  nv  which  a  tool  enters  the  bulb  at  the  end,  and  compresses  it 
*?*wm  oft  bowl;  and  tlie  wire  in  the  pipe  is  afterwards  thrust  backwordH 
^■•nl*  toeairy  the  tube  perfectly  through  into  the  bowl.     The  prws  is 
*■""■  W  turning  buck  the  screw,  and  the  mould  taken  cut.     A  knife  is 
-^  A  cleft  of  tbc  mould  left  fur  thg  purfiose,  to  cut  the  end  of  the 
..  ^  -J'd  flat;  the  wire  is  carefully  withdrawn,  and  tbc  pipe  taken  out 

•:n\'  ^'*  P'P*"^!  when  so  far  completed,  are  laid  by  two  or  three  doys, 

,^  *'^^i'''d:  to  let  the  air  have  access  to  all  tlicir  parts,  till  they  become 
of  ft  y  ^^  dressed  with  scrapers  to  take  otf  the  impressions  of  the 
'»n^  "'*>'>ldji;  they  are  afterwards  smoothed  and  polished  with  a  piece 

,^  *prwv^  is  that  of  baking  or  burning;  and  this  is  performed  in  a 

J  '  r  construction.     It  is  built  within  a  cylinder  of  brickwork, 

J '  p,  and  a  chimney  rising  froin  it  to  a  considerable  height,  to 

J^nj-.kii-jTJi  c,     Within  thu  is  a  lining  of  fire-brick,  having  a  fireplace 

5*ai    t#r   It-     The  pot  which  contains  the  pipes  is  formed  uf  broken 

cemented  tn;:^ether  by  fresh  clay,  and  hardened  by  burning;  it 
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rtlcal  flues  surrounding  it,  conducting  Llie  flitine  fnun  the 
dome,  tad  through  a  bote  in  the  dome  into  the  chimney 
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Witliin  lUe  pot  Bcveral  projecting  ringt  are  vauAc;  ftiid  Ujion  ihfW  llif^  1»t»U 
the  pipes  are  9upporte<1,  the  cnda  resting  upon  errculor  pieces  of  ]" 
fltftnd  on  »na1l  Idobc  pillars,  rising  up  in  the  centre.     By  thin  an 
small  pot  or  crucible  can  be  made  to  contain  fif^y  gross  of  pipos  wiUmu:  iJu 
riftk  or  damaging  any  of  them.     The  pipes  are  put  into  the  pot  at  one  oii.' 
wlien  the  crucible  ib  open  ;  but  when  filled,  this  orifice  is  made  up  with  ' 
pipes   and  fresh   clay.      At   first   the   fire  is  but  gentle,  but  it  is  inn 
degrees  to  the  proper  ternperature,  and  so  continued  for  icvcn  or  eight' 
when  it  is  damped,  and  suffered  to  cool  gradually;  and  when  cold,  the  piprai 
taken  out  ready  for  sale. 

nSTON.  That  part  in  a  steam  engine  on  which  the  clojtic  force  of 
stcum  exerting  itself  puts  it  into  motion  ;  and  which,  through  the  n)^dltlm 
the  pistoo  rod  connected  thereto,  actuates  the  entire  machiuc.  'I'he  term  pi 
is  likeviBfl  sometimes  employed  to  designate  what  is  more  generally  termed 
**  bucket  "  of  a  pump.  There  is  nu  part  of  the  steam  engine  in  which  cor 
principles  of  construction  and  accurate  workmnnsliip  arc  »o  CKsentiAt.  If 
sides  of  the  piston  which  rub  against  the  cylinder  or  titeain-way  do 
in  crery  part,  the  steam  escapes,  power  is  lost,  and  fuel  is  wasted.  If 
rubs  hard  in  one  place,  and  softly  in  another,  the  cylinder  t 
worn,  and  its  utility  impaired  or  destroyed.  To  ohviatr 
therefore,  the  rubbing  surfaces  of  a  piston  should  not  only  he  i : 
as  possible,  but  also  cTaatic,  in  order  that  it  may  expand  and  til> 

of  surface  with  a  gentle  pressure.     The  ususd  mode  of  efll'c:  ;^  

represented  in  the  subjoined  section  of  a 

common  piston  for  a  low  pressure  engine  ;  r.«4 

a  is  the  lower  face  of  the  piston  made  of 

metal,  to  which  is  fixed  the  piston  rod  b, 

that  panes  through  the  top  plate  c,  which 

ia  mode  fast  to  the  lower  by  screws  dti ; 

nt  e  e  is  the  packing  (as  it  is  termed,) 

made  of  hemp,  saturated  with  taltow, 

which  is  wound  and  bound  round  the 

annular  cavity  made  between  the  plates 

«  and  c  ;  thh  elastic  packing,  as  it  wears  away  by  fricti' 

is  occasionally  screwed  up,  by  turning  the  screws  ti  d,  w' 

tlie  sides  of  the  cylinder;  and  when  entirely  reduced,  it  i 

with  fresh  materials.     From  want  of  due  care  and  skill  in  this  kitiM 

a  great  loss  of  power  in  on  engine  is  often  sustained,  either  by  the  f>. 

the  piston,  or  by  its  being  squeezed  so  tight  aa  to  cause  grrat  frictiuh. 

wear  itself  out.     If  the  steam  of  an  engine  he  weak,  and  the  pnekini 

piston  press  tightly  against  the  cvlinder,  the  whole,  or  nearly  the  whol 

Sower  may  be  expended  in  giving  il  motion,  especially  in  c^'linders  of 
ianieter.     On    the  contrary,   if  the   pitcking  prewea  very  ^  - 
cylinder,  and  the  steam  be  very  strong,  the  stoani  will  push 
and  pass  to  the  other  side  of  the  pisUm ;  and  it  should  be  L«'th 
when  this  happens,  it  i«  not  oidy  the  loss  of  the  steam,  Imt  the  rtfnctii 
il  exerts  on  the  other  side,  neutrAlizing  an  amount  of  force  c^ual  to 
vulume.     For  these  reasons,  it  becomes  obvious  that  pistons  sbould 
another  property,  that  of  being  tight  in  proportion  to  the  »^  , 

force  of  the  steam  which  presses  upon  the?n.     Several  ^' 

plans  hare  been  proposed  to  construct  pistons  on  that 
principle,  amongst  which  are  the  fullowing,  proposed  by 
&  correspondent  in  a  periodical  journal  in  181.'3,  which 
perhaps  deserve  notice,  as  furnishing  useful  hints  to  the 
practical  mail. 

In  the  annexed  Fig.  1,   A  A  is  a  metal  plute  itiding 
upon  tlic  piston  rod ;  U  D  is  the  solid  part  of  the  piston, 
connected  with  the  plate  by  a  band  »  n ;  llie  spaco  C  C 
is  to  be  fdled  with  oil  ur  other  oleaginous  fluid.     By  tLis  WTAngenntll  \\ 
evident  that  the  greater  the  force  of  the  steauii  or  other  prMetire.  unon  the  i 
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the  more  closely  will  tbe  packing  be  pressci!  ogninat  tlic  aidvi  of 

exed  Fvf,  2  ta  a  rartation  from  the  last ;  the 

ttom  pUtcs  arc  fixed,  and  tbe  steam  acti 

bolts  or  plungers  b  b,  wliicb,  by  being  pressed 

force  out  the  packing  at  tbe  sides.     /Ir/.  3 

a  mode  of  applying  tbe  principle  lo  metailic 

A  A  »  a  meCalhc  plate  sliding  on  the  piston 

ade  in  the  form  marked  by  the  dark  line. 

metallic  rings  of  a  triongulur  form,  divided 

g  joint :  D  I)  is  the  solid  part.     The  pre*- 

e  steam  will  cause  the  plates  to  descend. 

issing  upon  the  inclined  planes  of  tlte  rin^» 

caasea  th«m  to  expand,  and  adhere  to  the 

cylinder;  a  small  space  is  left  becween 

suad  the  platei,  to  allow  for  the  deaecot 

but  in  no  way  ao  groat  as  represented; 

b  being  only  deaifned  by  the  in\*enCur  tn  show 

iipte,   and  not   inc   details    of  construction. 

Iftcked  witb  hemp  and  tallow  continued  in 

Irery  little  rariation,  from  tbe  time  of  Capuin 

Ithat  of  Dr.  Cartvright,  a  period  of  ninety-nine  years.     That  scientific 

k  had,  howerer,  tbe  honour  of  first  introdncing,  m  an  ingeoioos  eneine 

1  construction,  an  expanding  or  elastie  piston  made  entirely  of  mrtal. 

ion  of  indisraenaable  utility  in  all  engines  working  at  high  pretMfe. 

Ipiston  has  oeen  considerably  modified  by  rarioua  encineeiii  vbkh  vc 

I  to  notice  hereafter,  we  ahall  here  Hate  briefly  thai  it  cowaisled  of  two 

maar  of  tbe  fiUl  aize  of  the  crlinder ;  thcM  tio^  were  eadi  eait  iaio 

lore  acgmenti,  and  lud  one  over  ifae  odMr,  ao  •»  t«  br««k  the  eoo- 

ifae  rertical  jointi  between  the  MgMiinIs ;  coDeeolrie  with  those  isf- 

e  m  similar  arrangonent  of  BfuMUtw  ittiide  the  others,  wbieb  wen 

a  flop  the  atenm  fren  pania^  hnriwitally;  im  the  cairity  between  aO 

he  eyfinocr  m Mmw dal « the pam ««r,  IhtmmtUmM, htmvrwr, 
ry  defectire ;  for  aa  the  exterior  asgniewta  wart^  and  oavftnMd  to  a 
k,  tbe  inner  aegmcnti,  which  ha4  no  wear,  woia  ••  ttm^t  oweeiMffic 
)  OQtaide  of  tin,  and  czcricct  woe  ihoi  tiwiJ,  thmag^  w^iA.  lh« 
yed  part  the  fiUm 

Kthne  pesaoui  whodireeted  thdr   slii^iiw  In  the  kiffvraMDt  if 
iMt f«rt  cf  dM  c«K^.  it^ i«^  Barto*  vai  the  mm  Tiiarfaj 
■sed  cDgranDgi,  fif.  I  icfiiaels  a  i4a«  of  the  firtu^  with  ihe  lof 
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interpfM«d  between  tlie  segments,  (beir  poinU  fonnmg  a  portica)  of  the  f>^ttphtrm 
ecee  is  a  thin  steel  spring,  formed  into  a  uugle  broad  hoop,  nnd  prestr^l  iti8 
the  undulated  form  represented,  by  which  it  is  found  to  act  with  unilurm  eocrn 
upon  the  wedges,  until  they  und  the  segments  become  to  much  worn  in  tS 
course  of  time,  that  the  alccl  spring  rtcovers  itself  into  its  originul  eirculJ 
figure  ;  d  is  the  Irame-work  cost  in  one  piece  with  tlte  lower  plate  of  ihe  pistool 
e  is  the  piston  rod ;  the  durk  spaces  shown  on  the  plan  within  the  circular  fraia^ 
H  ore  cavities  to  lessen  the  weight  of  nietol;  the  other  dark  spaces  are  cavitid 
to  allow  of  the  free  action  of  the  circular  spring.  j 

To  prevent  the  segments  from  falling  out  of  their  places  whilst  the  puton  tj 
being  taken  out,  or  put  into  the  cylinder,  the  p«iiphery  of  it  is  groovcJ  neartf 
ill  ujiper  and  lower  ed^c,  in  which  are  sunk  two  Kliglit  spring  lioopx,  cJefl  aaiMj 
into  forked  joints,  which  close  together  simply  by  their  elasticity.  To  lubril 
caie  the  piston,  there  is  u  third  groove,  made  midway  between  the  two  forTDen 
for  the  rcceptiun  of  the  oil ;  these  parts  are  not  introduced  into  the  fi<urcA,j 
The  action  u  as  follows :  tis  the  piston  and  cylinder  wear  away  by  tbe  frKtioa»l 
ilie  circular  spring  c  presses  out  the  wedges  bt  and  these  project  the  segmeirta 
ngainst  the  cylinder;  and  as  the  segmenta  become  reduced,  the  wedges  fiU  um 
the  increo&ing  opening  between  them.  I 

An  objection  has  been  raised  against  this  piston,  that  as  the  wedfea  mun 
move  throug}i  a  greater  space  tlian  the  segments,  in  order  to  press  iho  taUtfl 
into  the  circumferential  tine,  the  wedges  must  in  consequence  rub  twice  m\ 
much  against  the  cylinder,  and  consequently  score  it.  This  objection  we  belicrel 
to  be  unfounded ;  and  as  far  «a  our  exncriencc  and obeer^ation  have  extended «V I 
have  found  the  wear  very  uniform.  Mr.  Uortoo,  prrhaps,  softens  the  segmenttbj 
or  makes  them  uf  an  alloy,  which  is  more  ea-HJly  abraded  tliun  the  segmcoti;! 
sometimes  (we  have  been  informed,)  he  obviates  the  supposed  tendency  (/I 
•coring,  by  cutting  out  a  portion  of  the  end  of  the  wedges,  so  that  they  do  Mil 
bear  upon  their  whole  depth  or  thickneira  against  the  cylinder,  coasequcndrl 
they  wiU  abrade  twice  as  fust  as  the  aegmi-nls,  supposing  them  to  be  equally  hard  I 
A  great  variety  of  metallic  pistons  have  been  made  of  late  year^,  but  tve  kuot  1 
of  none  that  have  so  fully  answered  the  purpose  as  the  recently  patented  im- 1 
ptovemcnt  by  Mr.  John  M'Dowall,  of  Johnston,  near  Paisley,  who  hai  ll 
manufactory  of  them  at  Manchester,  where,  we  understand,  great  numben  ml 
advantageously  working  in  the  engines  of  the  factories.  We  have  seeu  theainl 
other  parts  uf  the  kingdom,  and  can  attest  their  superior  excellence.  I 

In  the  specificntion  of  his  patent,  Mr.  M*DowalI  states,  that  hia  > 
in  the  working  of  cast-iron  pistons  led  him  to  observe  that  the  surt.i 
metal  betwecen  the  segments  and  the  phites  aguiutit  which  they  slide  rs^HH 
corrode,  and  became  converted  into  a  substance  resembling  plumbago,  by  1|^^H 
the  efiectiveness  of  the  piston  is  of  course  serioU!i>ly  impaired.  As  a  n^^^| 
for  this  defect  in  cast-iron  pistons,  he  lines  or  covers  the  ftforesaid  surfucee^^H 
plates  of  brass  or  gun  metal,  which  he  connects  by  screwing  or  pinning  tV^H 
cast-iron,  and  thuR  acquires  the  durabiliLy  of  the  gun  metal  at  a  trifling  awH 
tional  expense  above  cast-iron.  1 

Another  important  improvement  which  Mr.  M'Dowall  has  introdiioafl 
consists  it)  a  modified  construction  of  the  segments,  and  in  the  steam  sU^q 
or  slides  by  which  they  arc  pressed  outwards.  In  the  figure  on  the  n^m 
]toge  is  e.xhibited  an  external  elevation  of  one  of  these  cast-iron  pistons:  <ft  \ 
the  piston  rod  which  poxitea  tlirough  a  solid  cetifral  bliKk,  tltc  uppt-r  psrX.  i 
whiirli  is  seen  at  6,  and  ihruugli  the  top  phite  r,  and  bottom  plate  i/,  the  I*^^ 

being  made  fast  to  the  bottom  of  the  central  block  through  Uic  — '■ 'C"      \ 

piston  rod;  the  top  plate  c,  for  the  cotivunience  of  removal  at  j  ->       I 

teued  to  the  central  block  b-,  by  means  of  screwb  ee  e.     Bctwi.  i^^  1 

iMittom  plate.i,  and  around  the  periphery  of  the  central   blorl.,  ;  .*.  ^^^ 

expanding  ring  of  aegments.  two  of  which  are  seen  at  //;  il  .■^■:  r  ,^^  ^ 
instead  of  being  divided  by  perpendicular  cuts,  as  usual,  bare  thc»^^^  , 
inclined,  as  seen  at  ^',  which  thus  overlap  each  other,  and  cause  tiic  cy^^^^:*-^ 
hr  ec|imily  worn,  <  whicit  would  not  be  the  case  were  the  apertures  beC^w^^^^ 
divisions  vertical )     The  inclined  crevices  through  which  tnc  iteam  iii.%^^^J 
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ped  by  movable  &ljding  pieces,  which  aro  mule  to  press  continually 
'  Ae  segments  by  the  agency  of  springs,  in  the  same  manner  as  the  wedges 
ed  cpou  by  the  springs  in  Barton's  piston,  previously  described.  One  of 
bdio^  pieces  i«  seen  at  g^  tlie  projecting  part  of  it  being  of  a  rhomboidal 


lift  up  corresponding  notches  made  in  the  comers  of  the  seaw 

Surts  whicli  come  in  contact,  and  arc  represented  bv  a  single 
ground  to  each  uther^  to  prevent  the  upward  or  downward 
le  steam ;  and  to  stop  it  laterally,  tne  slides  are  ground  to  lit  llio  backs 
lent*  to  which  they  ure  connected,  by  dove-tailed  groovesj  represented 
blve  parallel  dialled  lines  hh.  The  double  lines  at  i,  botli  above  and  below 
Momenta,  indicate  the  brass  linings  before  mentioned.  Mr.  M'Downll'a 
MOKladastbe  application  of  the  same  iniproveineats,  nntncly,  the  sliding 
tt  tfopa,  and  tlie  brass  linings  to  the  air-pump  buckets  of  steam  engines, 
pAttd  under  the  article  Valve,  to  which  his  principal  improvement  in 
istmrnJa^re  relates. 

\  resinous  rubntance,  obtained  by  the  inepissadon  of  tar.     There 
-^ods  of  obtaining  it;  one  by  simpi}*  boiling  the'  tar  in  large  iron 
|yg  by  wlting  it  on  fire  and  leltiug  it  bum  until  it  obtains  such  a  consistence 
B^h^^ng  1^  *'^et  in  it,  and  expoiing  it  to  the  air,  it  readily  solidifies.    Two 
^1  of  the  b'?5t  tar,  or  two  nnd  a  half  barreU  of  green  tar,  are  thus  con- 
Ipi*  into  one  barrel  of  good  pilch.     The  foregoing  has  reference  only  to  tor 
iWatd  from  ihs  pine-treu  ami  oilier  vegetable  matters;  but  a  large  quantity 
*toiftdpit.'h  :ire  obtained  in  this  country  from  coal.     On  the  bonks  of  Uie 
•■at  imiclion  Canal,  in  the  vicinity  of  the  large  iron  and  coal  works,  there 
j|^«*ihfiiijed  some  years  ogo  several  *'tar-works,'*  to  which  the  iron  masters 
"te  tsw  cQil,  gratis,  and  received,  in  return,  ihc  cokes  produced  by  »uch 
ta»  propnctOTs  of  tbe  lar^works  being  contented  with  the  compecisuUon 
by  th«  inuJte  alone  :  the  following  is  the  process  of  obtaining  it : — A 
'  wgUlecu  or  twenty  stoves  is  erected,  and  supplied  with  coal  kepi 
«J  tbc  Wtom ;  tbe  smoke  is  conducted  by  proper  horizontal  tunnels  imo 
*J»«wittloM  fonacl.  of  one  hundred  or  more  yards  in  length:  this  funnel 
^J^tk.  suttported  by  brick  arches,  and  covered  on  Uie  top  by  a  shallow 
"T.  irbicb  pond  U  supplied  with  water,  when  wanted,  by  a  steam  engine 
»•  cod  or  iron  works.     The  coldness  of  the  water  gradually  con- 
•■i"",  cau«ng  tbe  tar  to  fall  on  the  floor  of  the  funnel,  whence  it  la 
y^^^J*pts  into  a  receiver;   from  tlie  latter  it  is  pumped  into  a  b()iler«| 
,jj^2**«  jo  the  required  consistence,  or  otherwise  inspissated  Into  pitch  t 
4  j,,^^'.  ^  ^^  «**'^»  ^^  volatile  particles  which  arise  during  the  inspis' 
*Cun  coDdeiued  into  an  oil  used  as  a  rarnish.     In  tliia  nn>c«s«  the 


is  drconpoipd*  nothing  arising  from  the  work  bat  a  white  vapoar 
i  imall  funnels  (kept  open  to  give  draft  to  the  firet),  and  •  imaH 
irater  from  the  [>ond,  occasioned  by  tlie  heat  of  the  smoke  nndeniaitk 
II  process  requires  but  little  attendance,  the  principal  labour  briii^  that  ^ 
rihrtng  the  fuel.     In  a  tar-work,  where  trrentr  torn  of  eoa}  are  conaiwrfj 
iday,  throe  labourers  and  a  foreman  do  the  woole  butioeia  ;  and  the 
of  tar  produced  will  he  about  28  barrels  of  2|  cvt  each ;  or  21  barrcbl 
^  of  the  name  weight,  in  six  daya.   Some  coals  are,  hoirerer,  ao  bit 
jjield  one-eighth  of  tlicir  weight  of  tar. 
|VOT.     A  short  shaft  on  which  a  body  turns  or  rtrdlrea. 
LAN.     A  representation  of  something  according  to  the  proportioa  cf  I 
1^  made  on  a  flat  surface,  as  oa  paper,  pasteboard.  &c, ;  such  are 
Jbt,  &c     By  the  term  plan,  however,  a  draughtunan  understands  it 
ir  a  ground  plan  of  a  building,  machine,  &c.,  or  the  arrangement 
^  proportions  of  a  horizontal  section  made  in  any  part  of  the  same. 
LANK,  in  Geometry  and  Mechanics,  a  perfecuy  flat  surface  in  what 
(Son,  OS  horixonto!  plane,  vertical  plane,  inclined  plane.     If  a  sphere  b«< 
I  plane,  the  section  will  be  a  circle.     If  a  prism  or  cylinder  be  cntllfl 
!t,  cither  through  or  parallel  to  its  axis,  the  section  will  be  a  parallel 
Eif  cither  of  these  bo  cut  by  a  plane  parallel  to  its  base,  the  section  wtOl 
lar  to  that  base.     Also,  if  a  cyliuuer  be  cut  obliquely  by  a  plane  p 
iBgh  its  opposite  sides,  the  section  will  be  an  oral  or  ellipse.     If  a  pr 
One  be  cut  by  a  plane  passing  through  the  axis,  the  section  will  be  a  t7un|W{' 
V  they  be  cut  parallel  to  the  base,  the  section  will  be  similar  to  tbebsi 
;eone  be  cut  bv  a  plane  parallel  to  its  side,  the  section  will  be  a  parabola; 
^  cut  obliquely,  so  that  the  plane  does  not  pass  through  either  the  bssa 
'opposite  cone,  the  section  is  an   ellipse;  tf  it  be  cut  by  a  plane 
pi  tlirongh  tlie  base  and  the  opposite  cone,  but  does  not  nasi  chro«|gli 
IX,  the  section  is  a  hyperbola ;  and,  lastly,  tf  it  be  cut  oy  a  plaM^  vL.^ 
Alel  to  the  base,  or  in  sub-contrary  pomtion  to  it,  the  section  is  a  ctrc^)^^ 
Lane.     An  instrument  employed  for  shaving  wood  and  other  sof 
itrue  plane  or  smooth  Kurlacc,  of  which  there  are  a  great  Tariety;  t^^. 
fiy  divided  into  two  principal  kinds,  namely,  bencn-planca  and  bl' 
■i;  of  the  fonncr,  the  principal  are  the  long,  jack,  tr>'ing,  and 
IM:  each  of  these  is  again  dintinguished  into  double  or  single  iron, 
ba  cutting  part  is  formed.     The  single  iron  is  an  iron  blade,  the  V 

Kch  is  steel ;  and  the  cutting-edge  is  formed  by  grinding  it  to  a  sv 
aa  represented  by  the  piece  marked  d  in  the  following  cat;  its 
pitly  of  a  cutting  and  partly  of  a  scraping  nature.     In  planing' 
lood  groat  inconvenience  was  found  from  this  form  by  its  frequ^ 
^  surface  instead  of  smoothing  it ;  a  partial  remedy  for  thi»  dk 
■quence,  introduced  about  thirty  years  ago,  by  wnidi  auo ' 
Id  a  "  top-iron,"  represented  at  e,  was  added  to  the  under 
^  means  of  a  strong  contiocting  screw,  which  causes  the 
I  to  press  closely  upon  tlie  lower  one.     The  cutting-edgo 
\  which  projecLi  a  little  beyond  e,  is,  therefore,  the  same 
•fore;  but  it  is  prevented  from  entering  so  deeply  into 
iirood,  or  rather,  the  shaving  which  has  been  abradea  from 
jkrood  receives  a  new  direction  by  the  abrupt  interposition       "^ 
fB  top  iron  «,  and  prevents  the  surface  of  the  wood  from 
P  torn.     This  improvement  is  so  decided  oa  to  cause  am^ 
m  of  single  iron  planes.     The  remedy,  however,  is  inc 
Hie  planing  of  very  hard  woods ;  for  which   purpose, 
lamson,  of  Kenniugton,  has  found  it  advantageous  to  i 
[i,  by  making  tt  of  greater  thickness,  and  giving  it  a  bev 
bottom  sides,  at  an  angle  similar  to  that  shown  on  the  uiv  -^ 
ftltered  form  of  edge,  it  will  be  evident  that  it  partakes  xi 
|b ;  yet  it  is  found  to  obviate  more  ctTectuaMy  tnr  defects 
L     The  edge  is  stronger  and  more  durable;  it  give& 
Ice  almost  without  the  aid  of  the  scraper-,  and,  frtim  tl^ 
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p.Lot  to  the  revTJirc!  (of  ten  pinnca*)  given  to  him  for  h  hy  the 
!t  it  peculiarly  vAJuabW  in   plaiiing  hard  vooila  acTu>«   lite 

■  .'"■»  hox  Ibr  the  use  of  engravers, 
>ii  Narfgatian,  a  sca-ch&rt  construcud  on  the  eiipposition 

Lh  being  an  extended  plane  aurface.      Such  charts  have, 

ihv  mendiani  rupre^i-nted  as  right  lines  to  cnch  otlier. 

lAFLING.  The  art  of  performing  the  several  reckoningt  necessary 

tf*  a  ship  on  the  oce.nn  on  the  principles  of  the  plane-chart. 

rTADLE.     An   instrument  by  whicli  the  draught  or  pUn  of  an 

lie  taken  on  tfie  spot,  while  the  survey  or  measuring  is  going 

of  A  pernk'tly  fiat  rectangular  board,  sufficiently  large  lor  Iho 

ir.;  centre  of  which  ninven  freely  on  &  ball  and  socket  attached  to  the 

Utm  leg*,  on  which  the  indtrumont  stands;  by  tliis  means,  when  the 

^he  ground,  the  table  niny  be  inclined  or  moved  round  iu  any 

'H,     For  tiie  purpose  of  lixing  a  sheet  of  paper  on  the  table, 

of  wood,  which  fits  exactly  round  its  ed^es;  one  side  of  this 

■  d  into  equal  parts,  and  the  other  side  into  degrees  from  the 
I'M  by  which  means  this  instrument  is  made  to  answer  the 

nl  To  the  side  of  the  table  is  screwed  a  magnetic  needle 

ipr.  lirections  and  bearings;  and,  lastly,  there  is  a  bross  two 

id  with  two  open  sights,  or  else  a  small  telescope,  serving  as 

.  L*  of  the  plane-table  is  as  follows: — Having  moistened  a»heeC 

'  paper,  spread  it  flat  on  the  table,  and  secure  it  in  this 

]  tvn  the  frame  on  its  edges.     AVhen  this  paper  is  dry  it 

L  .  I  -      1..  [jj  have  drawn  on  it  the  plan  of  the  proposed 

t  >p  the  table  at  any  part  of  the  ground  tliut  is 

j....-,^ ^.  I,.....',^  done  this,  a  point  is  made  in  some  convenient 

|wp«r  to  represent  the  spot  where  the  itkstrumenl  stands  ;  we  are 
th.it  ix'iiil  of  tlic  paper,  on  a  leg  of  the  compa5seB,  or  a  fmu  steel 
liducial  edge  of  the  index,  moving  it  round  the  table 
T  I'O  desired  point  or  remarkAble  object,  such  as  the  corner 

.  *  picket,  &c.  be  seen  through  tlie  sights;  from  the  statioa 
line  b$  tlieu  tu  be  drawn  along  the  fiducial  edge  of  the  indv;(. 
turn  ihc  uidex  to  another  object,  and  draw  a  line  on  the  paper  towards 
Hune  process  is  repeated  till   as  many  objects  arc  set  as  may  bo 
necnsary  for  the   purpose.      We  then  measure  from  our  station  to 
theas   objects,   taking  tliu  necessary  olUeta   to  curners  and  bendinga 
'--  ri:»  down  the  measured  dwtances,  taken  from  a  proper 
live    lines   on    tiie  paper.      The  table  is  then   to    be 
I   the  obiects  to  wbicn  the  measuring  waft  made,  as  a 
It  mu»t  oe  fixed  in  its  original  position,  turning  it  about 
I'osc,  both  till  the  magnetic  needle  points  to  the  same 
toe  comnnvw  oa  nt  tint,  and  also  by  laying  the  fiducial  edge  of  the 
tke  iiue  between  tlie  two  stations,  aitd  turning  the  table  till  the 
ftatioct  c«n  be  seen  through  the  sights  on  the  index :  it  is  to  be  fixed  ta 
^m'tiitm.     Fmtn   ilili*  tiew   station  repeat   the  I'urmer  operations,  setting 
'  r  the  index,  and  measuring  and  laying  otf  the  di.i- 
I  >iceed  from  one  station  to  another,  measuring  such 
I*  *.<  .ir*  :C,  Hud  delernitning  as  many  ns  possible  by  inier- 

uoca  cd*  <J  'wn  frum  diU'erent  stations.     If,  before  the  survey 

Btrd,  lb(  'i\{  <jf  lines,  measurements,  &c.,  recourrte  must  bo 

all'  Ur.iw  a  line  in  any  manner  through  the  farthest 

ike  Lui  :  1)  which  the  work  can  be  conveniently  laid  down; 

Irom  the  table,  and  fix  a  perfectly  clean  sheet  in  its 
dn»wL:i  in  a  part  the  most  convenient  for  the  rest  of  the  work, 

lo  rfftrrmcx-i  <  at  the  end  of  the  work  on  the  former  sheet   Cut 

~  cbe  tiU  k  .  )  line,  and  Apply  the  edge  no  that  it  may  exactly 

wkh  Um  cuncapundjiig  line  on  the  new  sheet.    While  tliey  lie  together 
ptvduce  tlie  Uil  station  Unc  of  the  old  tUeet  upon  the  new  one. 
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and  plucf  upon  it  llie  remainder  of  the  measurement  of  (It-r   '•• 
where  the  work  ended  oti  Uii^  old.   In  tins  miuiner  Uie  proc< 
from   nne  sheet  to  auothert  till  the  proposed  Mirv.v  k  , 
Rurvcy  is  fmished,  the  sheets  are  »I1  to  be  iaslv\ 
the  lines  iu  one  thcet  accurutcly  meet  the  c<i 
throughout, 

PLANETAIUUM.     An  astronomical  maclimc  of  the  »ame  nflhiTr 
orrery,  designed  to  exhibit  the  orbits,  motions,  and  pbenomv 
the  solar  lystem.  In  a  machine  of  this  kind,  which  \sas  con-' 
and  is  preserved  in  tlie  University  of  Leydcn,  the  revolution  -j!   i.'h 
planets  uhout  the  sun,  and  that  of  the  moou  round  the  earlb*  are  pel 
the  exact  time  that  they  ore  actually  performed  in  nntun*      "  '        ^il 
moon  and  planets  arc  here  represented  witli  tlicir  true  prup-'i 
pokitiuitv.  and  declinations  from  the  ecliptic  ;  and  by  llus  i^ 
petual  ephemeris,  the  aituationa,  conjunctions,  oppositiona, 
for  any  time  may  be  accurately  determined,     ur.  Deuyu 
very  complete  planetarium,  which  be  baa  described  in  bis  Courtc 
mental  Philosophy,  published  in   1734 ;  but  the  most  slupendoui,  ac 
elalmrate  planetarium  ever  constructed,  woa  that  which  ira»  publidy 
London  in  1791,  and  afterwords  purchased  by  government  Ui  bo  sentj 
Lord  Macartney,  in  1793,  as  a  present  to  the  emperor  of  *'  the  Celsiik 
It  exhibits  all  the  bodie.**,  both  primary  and  seconilary,  of  tbe  solar  i^ 
iheir  orbits  in  their  due  proportions  and  pontions,  and  all  pcrfoi 
annual  and  diurnal  motions  exactly  as  in  noture,  exhibitinji^,  ai  all 
true  and  real  motions,  positions,  aspects,  phcnomcDa,  and  r\-  ■-  ■' 
of  their  motions  in  elliptical  orbits.    As  engravings  of  plan 
ever,  been  exhibited  in  all  the  Cyclopaedias  and  works  ot 
and  as  every  mechanic  well  understands  that  their  motioii- 
numemus  train  of  wheels,  which  it  would  be  extremely  it  > 
ciscly  in  the  same  manner  as  in  horological  machines  ^the  hands  or 
which,  instead  of  bearing  planets  at  their  extremities  point  out  the 
shall  content  ourselves  with  referring  tlie  reader  to  the  article  .Vktro) 
Oxford  Eftcyelopa-dia,  for  a  very  full  and  interesting  account,  Uli 
cngravinca,  of  several  admirable  machines  of  thw  kind. 
■•PLANING  MACHINES.    For  the  planing  of  wood  and  duUI 
scale,  by  power,  extensive  and  varied  niechanism  has  bciti 
invention  and  furtherance  of  which  the  late  Mr.  Brama). 
Under  the  article  FLOoaiNO  vre  have  described  Mr  Mu.^  ^  ju 
machinerr. 

PLATINA.   One  of  the  metals,  and  the  heaviest  b™Iv  bul^ti,,  , 
nature;  its  specific  gravity  being  31.54  when  pure.  It  ; 
metallic  sand  brought  from  South  America,  which  coi:i 
new  metaU,  namely,  palladium,  iridium,  osmium,  and  rhndimu  ;  oWh 
chrome.     Plutina,  combined  with  palladium  and  rhodium,  is  as  haxi 
It  ia  nut  altered  by  expupure  to  the  air,  neither  is  it  acted  upon  by  tl>r-i 
concentrated  simple  acids,  even  when  boiling  or  dislil)i:d  from  it.     It  it 
malleable,  though  considerably  harder  than  gold  or  silver,  i 
under  llu-  hammer.     Its  colour  on  tlio  tuueli-ntone  is  not  < 

that  of  silver.     Pure  platina  requires  a  v^ ,     i.     .  .  ,, 

urged  at  a  while  heat,  its  parts  will  adher>  ^r 

fierty,  which  is  distinguished  by  the  name  (..  .. 
ron,   which   resemble  each  other,  likewise,  in 
obtauied  by  dissolving  tlie  crude  metallii.'  part!(.;> 
pitatcd  by  ammonia,  and  exposed  to  a  very  violent  it-.. 
alkali  arc  expelled,  and  the  metal  is  reduced  in  iin  : 
may  bo  pressed  IrtgetJier  by  a  button-lieaded  iro: 
fnrgrd,  reheated,  and  forged  again  into  a  bar.     ^ 
sometimes  be  melted  upon  a  bi*d  ofobBKcoiO  in  a  cruciU;.- .  a:ul  M. 
recently  found  that  it  uiijht  always  b«  rooltoi  ia  a  blut  ftuiuce,  ifthv.i 
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IWlinnI  innAr  *ilh  ft  mixture  of  day  and  cliarcou) ;  thr  silicon,  in  hit  opinion, 
^Ue  ri'tluL-tli)n.     PItilinA  rnny  bi*  incited  in  quantiiitis  not  exceeding 
I  n  time,  by  the  oxy-liyilrogcn  binw-pipp,  and  be  kept  in  fiuion  for 
H  used  for  crucililcs^  t?vujKjrating  dishes,  and  oven 
most  of   the  ftcid:!,  it  is  noted  upon  by  caustic 
II   til    iru-   neutrnl  lalu.      The  proper  Boldt-r  for  it  is  gold. 
M  of  eulpliuric  ncid  is  now  usually  purformcd  by  platJna  stills, 
Mf    r  •.r\(.e*  liu  one  of  this  iLiJid,  which  holds  only  iJiirty- 

llCttS. 

■UxurtcTUBE-  The  art  of  covering  other  metals 
method  known  by  the  name  of  French  plating  «'as  usually 
<  made  of  brvss,  after  they  were,  in  other  respects,  finiiihcd. 
■<rd»  were  polished,  nnd  perfectly  free  Irom  grease,  &c.,  tlie  port  to 
1^  heated  to  n  temperature  somewhat  short  of  changing  the  colour 
I  Leaf  silver  vaa  now  laid  upon  the  part,  and,  while  hot,  was 
;th  a  hardened  steel  burnisher,  perfectly  dry  and  clean.  By  thii 
idhered  lirmly  to  the  brass,  wlutb,  iroui  the  action  of  the  bur- 
1  6ne  polish :  these  had  much  the  appearance,  in  colour  oud 
'  the  present  day ;  hut  they  p<i«5e«.')ed  but  little  permanence 
re,  »carcely  now  practised,  from  the  introduction  of  ilic  mipc- 
'  iiTinii  ingots  of  copper,  oiid  forming  the  utensiln  out  of  the 
le  from  the  ingots. 
:iire  is  divided  into  three  departments,  to  each  of  wbicli 
u  a  dniisct  set  of  workmen.  Those  einplityed  in  making  vessels  such  as 
tTnraired  Co  be  raised  by  the  hammer,  are  called  braziers.  The  second  sort 
I  oulnl  candlestick-makers,  being  exclusively  employed  in  making  all  the 
of  tbe«e  articles.  The  third  are  called  pierce  workera ;  these  were 
If  Mnptoyed  in  making  articles  witli  ornamental  open  work,  such  as 
xlB  and  trays  of  di^erent  kinds ;  but  this  species  of  work  hiu  now 
obniele.  since  the  invention  of  plated  wire.  The  articles  in  which 
kaJ  been  made,  are  now  formed  by  the  voried  intersections  of 
give  great  lightness  and  elegance,  with  less  waste,  and  more  expe- 

\y  to  deacribing  t)ie  diflerent  branches  of  this  art,  we  shall  give  the 

ifld  of  prepaiing  the  plated  sheets  and  wire,  of  which  all  the  different 

-  nintlc.     TIic  ingots  on  which  the  silver  is  laid  are  not  pure  eopper, 

-  of  copper  and  brass;  this  gives  it  a  degree  of  slinness 

'[>er.  which  rondera  it  lew  liable  to  be  deformed  when  in 

meUli  a:i:  iiitflted  to  a  proper  heat,  in  a  peculiar  furnace  appropriated 

■ipoie.     The  heat  of  the  metals,  and  the  temperature  of  the  mould 

ft  m^tat  U  poured,  are  of  great  importance  as  far  as  regards  the  sound- 

ba  of  the  tii^ut.     When  the  metal  is  loo  cold,  and  its  liquidity  of  course 

ret,  tlie  impurities  cannot  freely  ascend,  which  causes  imperfection  in 

■anc*.     llie  Kamu  effect  may  take  place  from  the  moulds  being  cold ; 

itJi   t!j.'   L.-^.u   ( i.'.iliM-tiiig  power  of  the  metal  moidd,  rapidly  robs  the 

113  itfi  liquidity.    The  proper  heat  for  tlio  moulds  is 

liie  fat  with  which  they  are  greased  on  the  interior 

'    ordinary  kind  of  work  these  ingots  ore  generally  rut  in  two 

•  itff  more  convenient  for  plating  ittAn  lunger  pieces.   The  next 

the  faci!  of  the  ingot  for  the  purpose  of  receiving  the  silver  on 

.Ik  it  may  be  intended  to  be  single  or  double  plated.     'I'his  la 

whioli  IS  continued  till  the  surface  becomes  eniirely  free  fn»m 

:   this  is  so  important  that  the  naked  eye  should  not   be 

.1  ';,-<?    of    the  copper  shntih],  therefore,  be    minutely 

-fore  the  oilvcr  is  laid  on.     The  thickness  of  tlie 

■■  •-  will  be  best  known  when  it  is  understood  that 

>.r  that  plated  on  one  side  only,  is  from  eight 

iroy  of  copper  ;  nnd,  of  coiirae,  double  qiian- 

I.     When  the  plalc  of  silver  is  cut  to  a  Itlilc  leaa 

Mirftioe,  made  llal  nnd  «craped  perfectly  clean,  the 

a  a 


SH 


PLATING. 


oap|>er  surface  being  eqnally  clean,  Uiev  are  laid  together,  aod  the  nltrrr  pT 

is  (icd    down   with   wire.     A  Httle  of  a  saturated  iK>luci6n   of  t: 

iDflinunted  under  the  edge  of  tho  nilver  jilate  on  eueh  ilde ;  thit  U-.  ^i 

red  he&t.  and  prcventi>  tlie  oxygen  of  the  atmo5|thero  from  affirctinr  t:ic  luif^ 

of  the  copper,  wliich  wuuld  prevent  the  udlierenee  of  the  tilver.     In  (his 

the  ingot  is  brought  to  tlie  plating  I'urnuce ;  this  I'urnacc  hui 

with  tlie  bottom  ut'  the  door.     The  fuel  consiKla  of  cokes. 

upon  the  bore  cokes,  and  tlie  door  shut.    When  it  Ima  acquit 

degree  of  heal,  the  plater  applies  to  the  hole  in  the  door  tu  ■ 

point  when   the  process  is  tinished.     When  the  silver  and  i 

the  nirface  of  the  furmer  begins  to  be  riveltcd,  and  this  i«  ■ 

the  ingot  from  (he  fire  as  quick  as  possible.     The  ingot  ht  i 

made  perfectly  clean,  and  is  rcadv  to  oc  rolled.     The  first  roUrra  empL 

plated  metal  are  of  cast  iron,  similar  in  size  and  construction  to  thote  e 

for  sheet  iron  and  sheet  copper,     llic  nietoj  is  rolled  cold,  and  anneql 

time  to  time.     When  it  has  gone  through  the  rollers  r  certain  niunber 

it  ocquircs  a  certain  degree  of  hardness,  so  that  the  rollers  hove  nl 

eHect  upon  it;  imd  if  tlte  rolling  were  continued,  the  mctid  vuuld 

remedy  this  evil  the  meUil  is  taken  to  a  reverberatory  furnace  :  it  is 

a  hearth  of  brick  or  Hrc-stone,  and  the  tiame  of  con!  i^  nind«  In  n«ss 

the  heat,  however,  is  not  intense,  since  the  metal  is  required  to  be  slovrtl 

to  a  dull  red.    It  muy  now  be  cooled  in  the  quickest  way  possible,  to 

Hs  quenching  in  wnter  does  not  harden  it,  as  is  the  case  with  steel. 

passes  tlirough  the  rollers  as  before,  till  it  becomes  hard,  and  then  antii 

rolled  again,  till  it  is  reduced  something  short  of  the  size  rrqiiirrd.    TF 

done,  it  is  again  annealed  and  passed  through  a  pair  uf  rol! 

steel,  and  finely  polished :  tlits  gives  the  surface  great  smi 

It  is  now  annealed  fur  the  last  time :  after  this  (he  sheets  are  inking riti 

dilute  sidpburic  acid,  then  scoured  with  fine  Calais  sand,  which  ftta 

the  workmen  to  <4hiipc  into  diOerciit  artielca. 

Jlic  first  mode  wc  shall  describe  is  that  of  the  bt«ziers,  or  thoM  wbn 
with  hammers.     Tlie  nature  of  sheet  metal  is  so  similar  to     -  -  -  -  - 
working  of  it  with  the  hammer,  into  varioufi  forms,  will  be  v 

luted  by  coppersmiths,  with  the  diflerence  of  more  exact  and , i 

greater  care  on  account  of  the  value  of  the  metal.     Formerly  all  the 
shaped  vessels  were  made  with  the  hammer,  which  made  the  price 
very  great     Now,  all  vessels  of  simple  form,  and  not  of  large  Ki«e,  ore 
in  dies  by  means  of  the  stamning  hammer.     Tliis  operation  it  now  so 
that  some  manufacturers  employ  as  many  as  six  or  eight  of  tlu-se  en{  *' 
dies  are,  or  ought  to  be,  mnde  of  cost  steel ;  but  it  should  be  as  hard 
to  iron,  so  that  the  iron  jbould  uot  be  much  below  the  surface  of  the  dii 
the  die  is  placed  upon  the  anvU,  and  tliu  metal  cut  into  pieces  of 
the  next  tiling  is  to  surround  the  top  of  the  die  with  a  past*-         ' 
clay,  an  inch  or  two  above  the  surface.     This  cavity  ia  nc\  h 

lead.    The  under  side  of  the  stamping  hammer  has  a  f!n'  *'" 
it,  about  tlie  breadth  and  length  of  the  die;  this  is  culi 

the  lead  becomes  coUd,  the  hammer  is  raised  to  all 

upon  it.     The  nnilcr  aide  of  the  licker-up,  from  being  cui  i 

tectli  in  shape  like  those  of  a  rasp,  fimdy  adheres  to  the  Iruti  .11 

rises  with  the  hammer ;  tin?  metal  is  now  placed  over  the  die,  and  the  hi 

with  its  lead,  made  to  fall  upon  it  till  the  impression  on  the  metnl  is  re 

If  the  vessel  to  be  atamjwd  be  of  any  considerable  df]>th,  tv. 

iften  used,  one  Inrprr  than  another,  the  last  being  of  thepn 

It  sometimes  bapitens  that  when  the  vessel  haw  a  h-t 

obliged  to  have  recotin*e  to  an  auxiliary'  operation  call  \i 

uiid  conical  vessels  ure  niuiitly  farmed  hv  bending  and  mikhtuij.      1  ms 

is  |ierformed  on  bloeka  of  wood  with  wooden  hammers,  to  avoid  injuring 

turface. 

Vewelg  intended  to  Imve  oilier  form?  are  generally  soldered  up  In  a 
Of  cylindrical  form,  nectirdin^'  ii>  (lie  «ii)lh  ut  (hu  ti»p  nnd  tKJttooi  of 
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ao  moUeable,  even  in  tho  8o1der«4l 
inuCany  form  ii>  a  vessel  with  the  hammer. 


that  a  skilfiK 
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link  «Bj  lunii  V}  a  vessel  wiui  iiie   iiammer.      mouidingi 

\t  i  upon  the  odgt's  of  veasels,  whicli  serve  to  give  roucn 

^-  ,   as  well   as  heing  ornamoiita].      In   fgrining'  lubsUnoi^s 

r      ...-    ..i:  aiipcarance,  such  as  the  feet  of  tea-uniit,  the  liBiidlcR  of 

I  pUtcd  Ubte-fpooDi,  no  other  incltU  U  employed  hut  tlie  sheet. 

»    formed    of  tvro  sheila,    which,    when    put   together,    f»rin    uu 

[»hd.     £Ach  of  the   concave  parts  is   Hrst   tilled  with  &ofV  cioMer, 

IcD  fitted  occurutrly  to^vther,  &nd  heat  applied  till  the  mass  fuics, 

e  apparently  massive   article  constats  of   a  shell  of  plated   mcUl 

toi\  voider.     Bulky  urnameiilB  in  the  form  of  bHuUs  and  flowers  arc 

lal  on  in  this  way ;  some  in  silver :  these  have  a  similar  massive 

to.  and  strongly  imitate,  real  plate.     All  goods  formed  by  hand  with 

T       ,         ;rreat. labour  in  fmi§liing  ;  for,  alter  hammering  the  vessel 

^i  .  ihe  marks  of  the  haninuT  iippciir  like  so  manv  flat  places, 

h^  1  from  the  ouLsidc  of  the  vessel  to  the  insicfc,  when  the 

p  -  in  tea-urns:  this  is  t-Uecled  by  covering  cither  the  anvil 

bi  -  ,1  piece  of  the  titutt*  called   everlajiting.     The  roughness  is 

I  to  that  surface  in   contact  with  the  cverbtHting.     In  hammering 

■1  from  time  to  time,  it  requires  to  be  anncalotl  by  heating  it  red-hot; 

p  'lie  silver  and  the  copper.     These  are  cleaned  by  bailing  ii» 

kl  and  scouring  vi'ith  Calais  sand.    Tho  sulphuric  acid  to  the 

lb  vii/v   ^uuUI  proportion.     If  the  silver  begins  to  appear  block  by 

■  acid  is  too  much,  and  must  he  watered.  When  tue  vessels  are 
i <  "Ct  by  the  niaker,  and  the  surface  free  from  oxide,  it  fre- 
i\  I  bits  of  ronn  used  with  sofl  solder  adhere  to  it;  this  ii 
|b  ill  a  weak  solution  of  pearl  ashes  :  the  same  is  also  used 
B                   '-e  of  tinned  copper. 

t^i '  !  "p'  ration  we  bhnll  <k-8cribe  is  the  candleatick-making.    In 

i  of  :!i        i  :i    ■■'^  there  is  great  variety.     In  the  commencement  of 

iht*  ('l)j'  -I  VI-  chiefly  t(^imltate  those  made  of  silver,   and  it  began 

■evailing  taste  of  imitating  tlie^ifftrent  orders  of  architecture.     The 

k>ointa  and  prominences  thiu  intruduced  were  ill   fitted  for  plated 

D  K  very  little  time  their  silver  di^iappcorcd.  which  gave  them  the 

>y  Appvuronce  posKible.     This  obUgetl  Jthe  manufacturers  to  make 

I  pliun  and  simple,  and  itwasnot  till  the  discovery  of  the  silver  edges 

oticks  of  plated  metal  began  to  gain  respect  in  the  world  of  luxunr 

BOT  Ti  >>f  candletiticks  have  been  made  square;  some  with 

l^pi)  I  comers;  others  oval,  but  the  greatest  number  with 

Ph  ■"  to  be  the  most  consistent  and  the  most  permanent. 

i't  o|>e  candlestick  has  had  the  greatest  run:  this  con- 

H  .  , ,..:L  IcngLhenin^  and  shortening  at  pleasure,  by  one  lube 

■Ttt*  odicr.    The  feet  of  candle«itick9,  or  tlic  base,  are  generally  made 

■  lite  vinmp.  The  neck,  which  is  sometimes  small  in  one  part^  isnUo 
r  part  of  ilie  iiozfle  or  socket  is  mado  in  a  die,  and  the  tube 
t  .  .11  t)i<»  rvlindrical  pillar.  Tlicse,  for  the  sake  of  neatness 
Ktiau,  are  '  r\vu  by  the  wirenlrawing  machine,  whether  for 
I  Tfnr,  T)m  I  moulding  and  beads  are  generally  of  silver, 
^  her,  some  parts  with  hard,  and  others  with 
I  licks  are  formed  in  two  halves,  like  the 


such  articles  as  ore  made  of  wire,  nieh  as  bread-baskets, 

■-'    'he  wire  ik  hent  into  the  given  form   with  a  wooden 

n  pieces  require  to  be  soldered  together,  the  joinings 

in  crder  tn  prevent  the  copper  from  appearing,      la 

ployed.     Tliia  branch   of  plated  manutacturo 

■n,  wires  being  capable  of  a  great  variety  of 

diffiirent  ptutixl  goods  cime  out  of  the  hands  of  Ihe  workmen,  uttt 
igh  dcjso,  is  of  a  dull  while  colour,  possessing  no  poUsh  irlintcvet 
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This  last  finish  ts  called  burniiihing,  and  in  generally  perrormod  by  femalrK, 
distinct  set  of  apartments.  The  bumiihing  tools  are  generally  mado  of  bl 
stone,  and  some  of  hardened  steel  finely  polished;  the  latter  are  Ui  buniiili 
minute  parts  which  cannot  be  touched  by  the  blood-«tonc,  whicli  are  em]il 
chiefly  for  the  greater  and  uninterrupted  parts.  The  bits  of  bio- >' 
into  little  cues,  ma<le  of  sheet  iron,  and  then  finely  polished.  I 
if  used  dry,  would  adhere  to  the  silver  in  some  places,  and  w<^'*  * 
of  giving   the  fine  polish  :  this  is  obviated  by  frequenllv 

ing  tool  into  a  solulinn  of  vhite  sonp.     After  being  buriiis.!  -. . 

tnd  ksily  wiped  wiih  clean  sheep's  leather. 

PLOUGH.  An  instrument  employed  in  agriculture  for  breaking  and  tnr 
lip  the  soil  in  furrows  expeditiously,  llic  inventioo  is  of  tctv  remote  antiqi 
*rhe  most  ancient  of  ploughs  on  record  are  slfll  used  in  their  sjraple  prim 
form  in  many  parts  of  the  East  Indies.  In  the  following  figiirea  are  esld 
a  correct  delineation  of  one  of  these  miserable  machine*,  of   which 


Fig   I 
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tliousands  are  at  this  time  engaged  in  tilling  the  hmd  thai  supplies  its  witi 
and  other  products  of  agriculture.  Fig.  2  is  the  plough,  made  of  wood 
parts  being  bound  togetlicr  by  ropes  ;  Fig.  3  is  the  yoke,  designed  for  »  p< 
bufioloes.  The  husbandman  liold!s  the  plough  by  one  hand,  while,  iu  the  a 
he  holdi  tho  goad,  Fig.  1,  with  which,  and  his  voice,  he  directs  and  stimt 
the  animals.  The  British  manufacturer  who  may  attempt  to  supply  the  A 
husbandman  with  better  instruments,  shoidd,  in  our  opinion,  to  a  certain  ei 
copy  the  form  represented,  however  he  may  improve  upon  it  in  the  atabili 
hii  metallic  subutitutc,  and  in  the  addition  of  convenient  appendages,  be 
in  mind  the  well-known  fact,  that  a  workman  who  is  used  to  a  ver>-  inferioi 
will,  from  habit,  acquire  a  skill  in  using  it  which  he  could  not  exercise 
readily  witli  an  intrinsically  superior  tool,  difiering  materially  ^m  hia  pra 
one. 

Tliere  are  no  instruments  in  which  there  are  a  greater  variety  of  fomia 
ploughs  Every  country  in  England,  and  almost  every  district,  have 
favourites,  which,  in  the  opinion  of  the  operator*,  surpass  alt  others  Jti  u 
The  probability  is,  lliat  the  difference  is  not  very  great  in  tlte  quantity  a 
quality  of  the  work  executed  by  them ;  and  ttiat  such  diffcrrnee  wi 
general,  be  in  pro{>ortion  to  the  proximity  or  remoteness  of  U*' 
or  cilyi  where  llie  construction  uf  ploughs  is  contlurted  nu  the  1 
upon  bcicntific  principles.  As  our  limits  will  ii 
ol  the  varieties  that  are  figured  it  tlie  books.  « 
description  of  two  modern   inipr  >vtd  ploi;   ' 

f;r3ntud  to  George  Clyiner,  of  l.oi  don),  ou 
itfiivy  land;    referring  our  readtrs  who  «.-...   . -.. ..,.„.. 

impffilant  mattpr,  to  the  Ptougftw  -ifffii**  .ixfiitaut,  by  Gray,  lUOS;  la  Ibo 
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in 


^"   -rThmmn't  Guidf,  by  X'inloynoii,   1821);  and  to  tbe  ardete  AoBt- 

ii  i  txfofd  Encyt'lofittdia  and  Suj>pientetit, 

pluuf;U  fur  tight  land  is  reprtsentcd  in  the  following  cut,  which  is  a  |iir- 

rv  vtfw.    n  IB  the  breasL ;  L  the  beam  i  r  the  coulur;  d  Ute  couUcr^pvint ; 

'i  of  the  land  udn  of  the  plough  &s  coii  be  »ecn.     'I'lio 

pieces  nt  the  bend  »f  the  plough,  und  is  there  secured 

0.  ri^^i:  :.crew-LoIt  ^.     The  liitid  part  of  ihc  bciim  ifl  secured  by 

0^  biiig  through  it,  and  through  cue  of  tJie  several  holes  tu  tjte 

t  3 -^  iHu  being  &hified  from  one  bole  to  Llie  niiipr,  and  the  beam  0 

upon  tbe  bolt  y  ai  a  fulcrum,  it  ia  raised  or  depressed,  so  on  to  adjust  its 


l|||laf  bdui&tiun  with  the  horizon  at  pleasure,  causing  thereby  the  plough  to 

ai<.L*M»*  .,r  .,  .hallower  furrow.     The  adjustment  in  a  latiral  direction  » 

-:  several  rings  upon  thu  bolt,  by  the  shifting  of  which  the 

I  i.am,  with  respect  to  the  land  «de,  is  altered,  so  as  to  make  a 

::^rTowcr  furrow  ;  and,  by  tlie  same  means,  the  plough  is  adapted  to 

iouble  learn  of  horses. 

ch  for  heary  land  is  very  similar  in  its  cons  true  tio  it  tn  the  one  just 

2cept  the   breast  a,  which  is  matcrinlly  different,  aa  hbowu  in  the 

ixLi'iicig  cut.     fi  is  the  besju ;  e  the  coulter,  which  is  of  the  old  kind,  thai 
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tiMi*t  efficacioiu  in  wet  soils;  it  is  fixed  to  an  elongnted  part  on 

'  i>  the  share.     These  ploughs  urt  extrtmcly  light,  and  are  put 

r.  to  pieces,  in  a  few  minutes,  being  fastened  togetlier  by  a  few 

are,  then-fore,   extremely  well  adapted  for  exitorlntion,  and 

(tale*.     M'e  liave  been  informed  by  a  practical  ncriculluriBl, 

ufthew  pluu|;h8  in  use.  that  they  turn  the  land  well,  and  leave 

.u  ond  even  bottom. 

i^irtimeni  used  by  builders,  consisting  of  n   icoden 
tlie  end  of  a  line,  used  to  determine  the  perpcndi- 
■    "n. 
i  ent,  for  the  wme  purpose  as  the  forc- 
1 1-nai.d  to  Ihr  end  of  a  straight  board  vril^  a 
that  u/itr;    fht-  <-dgo  of  tbo  boatd  ia  (AftCtA 
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■gainst  the  wall  or  oOicr  object,  the  plumb-line  ihould  exactly  coine 
tlie  line  marked  on  the  board,  to  be  vertical ;  and  the  amount  ofdcv-ial 
the  vertical  line  is  precisely  ascertained  by  the  angle  of  diver^nce 
the  two  lines. 

PLUMBAGO.  Graphite,  or  black  lead,  is  an  ore  obtained  from  themioesor 
Kciwick  and  Borradaile,  in  Cumberland,  from  Ayr  in  Scotland  and  other  plaeet 
Jt  occurs  in  beds  of  Tarioiu  thickness^  and  constitutes  an  impurtaiit  artidt  ■ 
commerce.  Tlio  finer  kinds  are  boiled  in  oil,  and  afterwards  sawn  into  ik 
required  pieces  to  make  pencils.  A  considerable  quantity  is  used  for  blackhg 
and  polishing  the  fronts  of  stores  and  ouineroua  other  purposes.  It  liai  beeo  wj 
common  to  apply  it,  in  its  impure  state,  to  reduce  friction  in  machinery  and  nib' 
bing  surfaces ;  and,  very  recently,  Mr.  Lewis  Ucbert,  of  Chelsea,  has 
in  a  very  refined  state,  as  a  substitute  for  oil,  in  diniiniabing  the  frict 
rubbing  parts  of  clocks.  He  applied  it  to  a  sidereal  time-piece, 
1S16,  between  which  period  and  18'27  the  time-piece  was  cleaned 
without  renovating  the  plumbago;  tlie  friction  places  being  only  wiped 
muslin  rug.  In  a  communication  to  the  Society  of  Arts,  in  1927,  elerea 
after  the  plumbago  had  been  applied  only  once,  he  states,  that  the  tinie-pie«^ 
going  us  well  as  ever.  He  fuund  a  great  difficulty  in  a^jplving  it  to  tbcjewe' 
pallats  of  the  escapement,  but  obviated  it  by  applying  it  to  toe  friction 
the  teeth  of  tlte  awing  wheol ;  and  be  adds,  "  so  ever  since  the  clock  hi 
without  oil." 

The  process  of  applying  the  plumbago  is  thus : — Take  about  a  quarter 
pound  of  the  purest  black  lead,  the  brigiiter  the  better  ;  reduce  it  to  a  very 
powder  in  a  metal  mortar,  and,  to  judge  if  it  is  fine  enough,  take  a  small  / 
of  it  between  your  fingers;  after  rubbmg  it  a  few  seconds,  if  it  docs  not, 
lumpv  or  gritty,  but  smooth  and  oily,  it  is  good,  and  beaten  enough  { 
glassful  of  filtered  water,  take  some  uf  the  powdered  plumbago  with 
blade  of  a  knife,  spread  it  un  the  water,  and  stir  it  well ;  cover  the  gli 
it  stand  for  two  or  three  hours ;  at  the  top  of  the  water  will  be  a  kind 
skim  it  off  with  a  card,  and  lay  it  upon  a  sheet  of  paper;  when  dry, 
box,  to  exclude  the  dust  from  it ;  put  the  sediment  aside,  repeat  the  proceM 
some  other  water  and  plumbago,  until  yuu  have  acquired  a  sufficient  qii 
of  fine  powder  for  your  purpose;   when  the  whole  of  the  powder  is  dry,  poai 
again  in  the  mortar,  or  bruiAc  it  with  the  bowl  of  a  sUver  spoon,  upon  ai 
sheet  of  paper,  and  repeat  the  same  process  two  or  three  times  ;  if  the  li 
pure,  no  more  sediment  will  go  down  ;  if  some  does,  wash  and  dry  it  oa( 
twice  more:  as  soon  as  no  sediment  remains,  you  may  be  sure  thut  the 
bago  dust  is  pure,  and  cannot  cause  any  mischief  to  the  pivots  and  holes ; 
some  alcohol  (the  strongest  spirits  of  wine,}  into  a  small  glass;  having 
t)ie  pivots  of  the  wheels  and  the  holes  of  the  plates  very  clean,  immerse 
into  the  spirits,  and  immediately  into  the  plumbago  powder,  they  will  be 
with  it ;  take  a  small  pencil  brush,  such  as  is  generally  used  by  miniature 
tcrs,  dip  it  into  the  spirits,  and  fill  the  pivot  holes  with  it ;  introduce 
powder  into  tliem  with  your  fin^r,  by  rubbing  the  plates  over  tlie 
the  powder  is  even  with  their  surfaces  ;  put  in  the  wheel  and  make  it  rei 
in  the  frame  for  five  or  six  minutes;  do  tlic  same  to«wery  wheel,  and 
repeat  it  two  or  three  times ;  then  the  holes  and  pivots  will  be  charged 
thin  crust  of  plumbago,  smoother  than  any  polish  you  can  give  them;  the 
will  go  twice  as  long  without  cleaning  as  with  oil,  and  truly ;  if  its  mov4 
is  entirely  secluded  fruin  dust,  there  will  be  no  necessity  of  cleaning  it  for  t 
years,  which  will  bo  about  the  time  for  renovating  the  plumbago. 

FLUMBKRY.    The  art  uf  casting  and  working  lead.    See  the  artiol« 
in  this  work  ;  also  NichoUon'g  Practical  Builder. 

PLUNGER.     A  long  solid  cylinder,  aomclimcs  tiscd  in  force  pum|M 
of  the  ordinary  pistons  or  buckets. 

'PLUSH.     A  kind  of  stuflf  having  a  sort  of  velvet  nap  or  shag  on  oMi 
composed  regulariy  of  a  woof  of  a  single  woollen  thread  and  a  dovddtt 
the  one  wool,  of  two  threads  twisted,  tlie  other  goats*  or  camels*  halt. 
plushes  in  iitiltation  of  the  foregoing  arc  made  of  other  materials. 


holei! 


FNEUMAHCS. 


fnCt^^lOMETER.     An  instrament  for  measuring  the  quantity  of  rain  thai 
hSkia  a  eircn  time.     See  Rain-oaucb. 

FNEl/nlATJCS  treat  of  the  mechanical  properties  of  air,  gases,  and  vapours. 
ill  air,  gases,  and  vapours  not  in  contact  with  the  liquida  from  which  they  rise, 
pDlake  of  t}ie  same  general  properties;  that  is.  they  all  possess  weight  and  iiier- 
iii) impenetrability,  compressibility,  and  elasticity.  The  impenetrability  of  nir 
■if  be  made  manifest  by  the  impoaaibility  of  bringing  together  the  opposite  sides 
tf  a  blown  bladder.  It  may  be  also  shown,  by  taking  a  cylinder  wito  a  smooth 
■ad  fitting  a  piston  or  plug  into  it  fo  closely  that  the  air  may  not  passbe- 
sidrs  and  the  tube ;  it  will  then  be  found  that  no  power  ve  can  command 
the  plug  to  the  bottom  of  the  c^'linder.  In  making  this  experiment, 
er,  we  observe  two  of  the  moat  important  pruperties  of  air,  vix,  its  com- 
ity and  elasticity;  for  although  the  plug  cannot  be  forced  to  the  bottom 
cylinder,  yet  it  may  be  considerably  depressed,  so  that  the  air  is  reduced 
h  asnaller  volume,  and^  consequently,  is  compressible.  On  the  with- 
the  pressure  another  remarkable  phenomenon  presents  itself,  that  iE, 
ia  forocd  upwards  to  its  original  position.  The  especial  properties  ul 
Uowi:— 

It  possesses  weight  and  inertia ; 
It  exerts  an  equal  pressure  in  every  direction ; 
It  is  compressible  and  elastic. 
We  shall  apeak  uf  each  of  these  properties  in  succession  ;  but  ficH  it  may  be 
•Mnaary  to  describe  the  air  pump,  an  instrument  which  is  in   the  higlicsi 
itglte  useful  in  pneumatic  ex- 
ftMhtnts.       In     the    anncxt-d 
J^«aa1  representation^  A  and 
ihe  barrels  of  the  pump, 
must  be  iierfectly  cylin- 
md  smooth  within.     C  is 
rrcvrvcr  placed  upon  the 
ate  E ;  and  D  is  a  pipe 
icatiiig  with  the  reccivLT 
two  barrels :  b  and  d 
Ives  at  the  bottom  of  Uie 
opening    upwards  ;    a 
are  valves  in  the  pistons, 
most  tit  ijito  the  barrels 
the  greatest  accuracy ;  e 
are  racks  attached  to  the 
and  which  are  moved 
and    downwards    by 
»f  the  toothed  wheel  ^,  which  is  turned  by  a  winch  fixed  on  il*  axis, 
■paring  this  instrument  with  a  common  water  pump,  its  principle  wilt  be 
identical;  but  as  air  is  a  much  lighter  and  mure  elastic  fluid,  it  will 
E  the  workmanship  in  the  air  pump  to  be  of  the  niu^t  uccuraie  detfcrip- 
In  working  this  pump  it  will  be  seen  that  as  tbe  jiisltni  in  B  is  raised,  the 
vhicb  previously  filled  only  the  receiver  and  the  pipe  D  will  be  expanded 
L^ elasticity  so  as  to  fill  the  barrel  also;    by  the  next  motion  of  the  handle 
I  is  depressed,  and  the  air  within  the  barrel  becoming  compressed  will 
valve  b,  and  open  that  at  o,  through  which  it  will  escape  into  ilie 
>re.     When  the  piston  is  again  raised,  the  air  left  in  the  receiver  will 
expanded  so  as  to  fill  the  barrel,  and  on  being  depressed,  the  uir  will 
I  before     We  hare  only  in  this  process  noticed  one  barrel,  but  the 
both  is  aimiUr;  while  one  ia  filling  by  the  expansion  of  the  air  in  the 
ihe  other  is  emptied  into  the  surrounding  atmoi»])here.     Uy  ttiis  alter- 
of  the  pistons,  the  air  within  becomes  considerobly  mrefied,  but  as 
withdrawn  is  alwnys  a  definite  part  of  what  wos  previoufily  in  the 
k  u  manifest  that  a  perfect  vacuum  cannot  be  obtained.     We  have 
tbM  sir  bas  weight :  this  may  easily  be  shown  by  means  of  the  air  punt 
t^f  8  flMS  or  other  vessel  holding  exactly  u  quart,  and  furnished  wi  ' 
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weigh  the  empty  vessel,  and  afterwardti, 
the  difference  of  weight  in  the  bottle  wj 

air  oduiitted :  this  will  be  about  scveutevn  grains,  varjTrig  at  di0*e 
both  on  account  of  changes  of  density  which  lake  place  in  the  tktmt 
the  varying  quantity  of  aqueoua  vapour  that  it  mny  contuin.     Tt 
air  may  be  seen  in  the  reaintance  it  oflera  to  tlie  nicitionk  of  bodies  ' 
IL     Two  sets  of  small  brass  vanes  arc  sometimes  put  into  motion 
force  under  the  receiver  of  an  air  pump.     While  the  vaneu  in  bodi 
one  way,  tliey  revolve  for  the  aame  length  of  time  whether  in  the 
vncuuni ;  bnt  if  in  one  of  them  the  broad  surfaces  of  the  vnnes  ai 
the  direction  of  the  motion,  and  in  the  other  the  narrow  edges 
ditferencc  ts  observed.     In  an  exhausted  receiver  they  conlinuo 
during  equal  times,  but  in  the  air,  that  wlucli  cuts  the  atmosphere 
edges  continues  moving  for  some  time  after  the  other  is  at  resL 

Another  experiment  illustrative  of  the  same  fact  is  termed  the 
feather  experiroenL     A  long  receiver  is  placed  upon  the  pump  (tl 
guinea  and  a  feather  are  attacned  at  the  top  to  a  little  piece  of  appanUnvl 
they  may  be  disengaged  at  the  same  indtant     While  the  receiver  is 
the  guinea  reaches  the  pump  plate  before  tbe  feather,  but  when  the 
from  ihe  receiver,  the  guinea  and  feather  fall  with  exactly  ihcsame' 
Since  air  is  fluid,  it  will  manifest  the  common  properties  of  i\vai 
example,  pressure.     If  a  small  vessel,  umilnr  tu  the  one  here 
represented,  be  placed  over  tlie  hole  in  the  pump  plate,  luid 
the  hand  placed  closely  over  the  top,  when  the  pump  14 
worked,  the  hand  will  be  held  firrolv  on  tlie  glaaa  bv  mcona 
of  the  downward   pressure.     In  the  same  way,  the  glau 
receivers  arc  held  firmly  on  the  pump  plate.    If  a  bladder  be 
made  wet,  and  tightlv  stretcheu  over  the  top  of  the  gloss, 
then  dried  And  placed  over  the  hole  of  tbe  air  pump,  as  soon 
m  the  pump  is  worked,  the  bladder  wJU  appear  concave  at 
the  top,  and  will  eventually  be  burst  by  the  great  pressnie  of 
the    superincumbent   air.      Another  apparatus,    adntirably 
adapted  to  evince  the  great  pressure  of  the  air  in  all  direc- 
tions, is  what  arc  termed  the  Magdeburg  hemispheres.     It 
consists  of  two  hemispheres  of  brass,  liavino;  uicir  edges 
accurately  ground,  so  that  they  may  fit  together,  as  in  the 
annexed  representation.    Tbe  port  a  of  the  loner  hemtiphvre 
is  screwed  mto  the  hole  of  the  pump  plate,  and  the  air  may 
tlien  be  exhausted.     If  then  the  handle  6  be  screwed  on,  two 
persons  may  endeavour  to  separate  them  by  pulling  in  oppo* 
site  directions,   or  ifaey  may  be  suspended,  and  a  weight 
attached  to  the  lower  one.      It  has  been  ascertained  that  the 
actual  amount  of  the  air's  pressure  is  about  15  pounds  on 
every  square  inch  of  surface;  hence  may  be  calculated  tbe 
force  with  which  the  hemispheres  are  held  to^etticr.  or  the 
absolute  pressure  upon  any  surface  whatever.    Let  ui  suppose 
that  the  diameter  of  the  hembspheres  is  4  inches,  then  the 
area  of  each  of  the  circles  in  contact  with  each  other  will  be  \2{ 
multiplv'ing  this  by  15  ]h».  wc  obtain  187^  lbs.  ua  the  pretiure 
hemispheres  are  liold  together.     In  the  same  way  wc  may  osoertain 
of  pressure  upon  the  human  body.     Suppose  the  outer  auifjicc  'ifu 
man  to  be  about  14  square  feet,  then  multiplying  ihis 
ntre  on  a  square  fi>ot,  we  obtain  ;jO,210lbs.  as  the  p>' 
of  an  individual  of  moderate  size.     If  the  barometer  sliouM  iM  an 
It  frcqaently  does  before  niin,  we  are  rclcn»cd  from  n  prr««iire  t>\ 
100(1  lbs. :  Utis,  by  dimini&liing  tbe  tension  of  the  -I 
sufficient  to  account  for  that  languor  which  is  coiih 
wcrttlier.     This  apparatus  was  originally  designed  by  ^Jtto  wn-nciti 
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ud  wu  constrnctfd  on  ao  large  a  8cal«  lluU  several  honea  were  required 
tm^anlt  the  hemispheres. 

' Ht«  ordinar>*  or  natural  state  of  the  air  (as  we  are  in  the  habit  of  calling  it,) 
faeompresset]  state;  if  we  attempt  to  alter  it  cither  by  furtltur  compieasion,  or 
br  taking  off  the  pressurf,  the  elasticity  or  repulsion  of  tlie  part«  is  imme- 
dnelj  manifest  The  law  of  compression  within  certain  limits  is  excced- 
Biely  strople^  and  may  be  eaflily  verified.  Lrt  a  long  glaia 
tBM  be  closed  at  one  end,  as  in  the  accompanying  represen- 
tttion.  The  longer  leg  may  be  30  or  40  inches  in  length, 
tWsbortrr4.  Suppose  the  tube  placed  in  an  upright  paiition, 
■id  a  little  mercury  poiu'ed  into  it  up  to  the  level  a  b,  then  a 
ejiinder  of  air  6  j  wUl  be  enclosed  and  prevented  from  escaping. 
1?  now  more  mercury  be  poured  into  the  longer  leg  till  it 
hKto  </  in  the  shorter,  the  height  of  mercury  in  tike  longer 
itfsfaove  the  lercl  cd  will  be  found  to  be  about  10  inches, 
[mkh  is  1  of  the  usual  atmospheric  pressure.  The  whole 
ironire  upon  tlie  column  d  i  being  made  up  of  tlic  pressure 
of  the  external  air,  together  with  that  of  the  10  inches  of 
Mmtr}-,  vriU  be  ^  of  tlic  atmoBpheric  pressure,  and  the  apace 
tern  occupied  by  the  air  is  f  of  the  original  space.  If  more 
eicfCuiT  DC  added,  so  that  the  column  may  be  30  inches 
b^  the  whole  pressure  will  be  double  the  atmospiierJc  presr- 
■B»,  and  the  space  into  which  the  air  will  be  conipreued  is 
«M-halC  If  we  examine  tlie  result  of  a  number  of  trials 
■i4i  ki  thh  way,  we  shall  iind  them  as  follows : — 

Compressing  force ^•»*4*9'5 

Spaces  occupied.     .  .     .     l>i*i*s*i 

U  ve  examine  these  two  rows  of  froetiona,  we  slioll  find  that  the  lower  are 
tai  rcdprocala  of  the  upper  j  whence  we  see  tliat  the  spaces  occupied  by  the 
ooapieued  air  are  inveiscly  as  the  comprt-ssing  forces.  But  as  tlie  density  ia 
mrmcly  as  the  tpoces  occupied,  it  is  evident  tliat  the  compreuting  force  is  pro- 
paRioitaJ  to  the  density ;  and  further,  since  the  elasticity  of  the  included  air  ia 
ynpoftionol  to  the  compressing  force,  it  is  also  manifest  that  the  elasticity  is  aa 
^  dmsily,  that  is^  if  Uie  deusity  be  doubled  or  tripled,  the  elasticity  wiU  bo 
^otUcd  or  tripled,  &c. 

Tin  elasticity  of  air  by  the  rcmorol  of  the  pressure  gives 
tbioa  variety  of  entertaining  experiments.  If  a  bladder 
MBndng  a  amoIJ  portion  of  air  be  placed  under  the  receiver 
if  as  air  piuxip,  white  the  uir  is  cxbauBling  the  bladder  will 
W  observed  to  expand  till  it  appears  fully  blown ;  on  the  re- 
■hy  of  the  oil  tlie  pressure  will  immediately  reduce  the 
oduded  air  to  its  primitive  dimensions,  and  the  aides  of  the 
^kddn  will  collapse.  At  the  larger  end  of  an  egg  there  is 
of  air  between  the  shell  and  the  inner  akin :  if  a 
I  be  made  at  the  smaller  end,  and  the  egg  be  placed  with 
Jtole  downwards  in  a  wine-glass,  under  the  receiver  of 
pump,  wt  soon  as  the  air  is  begun  to  be  withdrawn, 
f»u  witUm  the  egg  will  expand  and  force  out  the  coiitetita 
the  glaas.  When  the  air  re-enters,  by  careful  moriage- 
ihe  whole  may  be  forced  into  the  shell,  so  as  to  have  its 
lal  appearance.  Upon  this  principle  fountains  may  be 
ived.  If  a  glass  or  other  vessel  similar  to  tlio  one  here 
rnted,  baring  a  tube  reaching  nearly  to  tlio  bottom,  be 

filkd  with  water,  and  then  placed  under  a  tall  receiver 

mAc  pump  plate,  the  action  of  the  pump  commences,  the 

ilrin  ^  part  a  not  being  able  to  escape,  expands  itself  aa 

'Nil  pressure  is  removed,  and  forces  the  water  before 

7<ipe,  ao  aa  to  form  a  continuous  stream  till  the  level 

roi.  It.  8  a 
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^  the  water  reaches  tlie  lAwer  end  of  Ihe  tube.     If  ihe  air 

in  the  part  a  could  be  compressed  bo  that  iti  elaatieity  might 

exceed  that  of  ordinary  atmospheric  air,  the  fountain  would 

act  vrithout  being  placed  under  a  receiver.    For  this  piirjiow 

a  eondensiitg^  or  comprcftsing  syringe  would  be  necessary  to 

force  air  into  tlie  upper  pare  of  the  reaseL   The  comprcaslng 

syringe  diflcrs  but  little  from  one  of  the  barrels  of  the  air  pump. 

It  baa,  however,  no  valve  in  the  piston,  but  one  at  the  end  o, 

opening  outwurds,  and  which  may  be  easily  formed  by  tying 

over  the  hole  a  imall  piece  of  oilod  silk.     When  this  appJi- 

ratua  is  to  be  used,  tnc  end  6  ia  screwed  into  tbe  mouth  of 

the  Teasel  into  which  air  ia  to  be  forced  ;  and  the  piston 

being  then  raised  above  the  hole  a  in  the  side,  the  syringe 

becomes  filled  with  air:  the  piHton  is  then  depressed,  and  tlio 

air  ia,  by  its  descent,  forced  into  the  vessel,  and  from  which 

it  cannot  return  on  account  of  the  valve  at  b  opening  only 

downwards.     The  piston  is  again  raided  till  above  the  hole^ 

tmd  another  barrel  full  of  air  is  injected  into  the  receiver. 

This  process  may  be  continued  till  the  air  is  considered  of 

aoffldent  density,  which  may  be  cosily  ascertained  by  knowing  the  prvponltf 

capacity  of  tbe  syringe  and  the  receiver.     If  the  receiver  contain  twelw  ti 

as  much  as  the  syringe,  twelve  changes  of  the  syringe  will  beneceuary  to4d 

the  density  of  llio  air.     It  is,  perhaps,  scarcely  necessary  to  remark  ikst 

receiver  must  be  strong  and  furnished  with  a  stop-cock  or  valTc^ao  thati 

the  syringe  is  separated  from  it  llie  air  may  not  escape.     For  Amber  iofoi 

Uon  on  this  science,  see  Atuosphcke,  Air,  Bauomuter,  Sec 

PONDERABILITY  ia  a  quality  of  btkliea  that  relates  l.>  •imRiiJ..  «k 
ponderable  body  is  one  that  possesses  scmublc  weight.   A  ^: 
in  the  relativQ  weights  of  different  substances.  Thus  platinui  i 
than  water;  water  840  times  heavier  than  air;  and  air  M  timi.- 
hydroffen  eas-  Platinum  ir,  therefore,  170,480  times  heavier  than 
It  wilireaaily  be  understood  that  if  anv  substance  exists  that  ia  as  mucl 
than  hydrogen  as  hydrogen  is  lighter  than  platinum,  the  weight  of  mirh  a 
would  be  absolutely  inappreciable  by  any  of  our  present  inati>. 
bodies  would,  therefore,  be  called  iiiipontlerable.     In  the  ordiii, 
simple  substances  at  present  in  use  by  chcmisbi,  the  whole  are  cl>>    -  i 
derablcs  and  imponderables:  the  imponderabU  KubsLonces  are,  In    i. 
electricity.     Some  {>eraona  have  supposed  that  the  idea  of  impoij-' 
is  abaurd,  and  thai  gravity'  is  a  universal  properly  of  bodies.  iiv\ 
be,  if  we  consider  ponderability  as  indicating  our  ability  to  wrt^ 
will  be  manifest  that  heat,  light,  and  electricity  may,  with  conaiderabie  jnso 
be  termed  imponderable. 

PORCELAIN.     A  fine  kind  of  acmi'tmnsparent  earilienwnr 
of  that  made  in  China,  and  hence  culled  China-ware.     'Vhc  : 
ailex  and  argil  ia  the  basis  of  porcelain ;  and,  with  the  addition  oi  vuxioui 
portions  of  other  earths,  and  even  of  some  metallic  oxides,  forms  the  diflS 
varieties  of  iwttery,   from   the   finest  porcelain  to  the   ci  '  ' 

Though  silicious  earth  is  the  ingredient  which  is  present  i 
in  these  compounds,  yet  it  is  the  argillaceous  which  nx  i 
them   their  cnaracter,  as  it  communicates  ductility  to  tl> 
and  renders  it  capable  of  being  turned  into  any  shape  •_       _ 
being  baked.  The  clays  are  native  mixtures  of  these  earths;  btu 
rendered  unfit  for  the  manufacture  of  at  least  the  finer  kind*  o(  ; 
other  ingredients  which  they  also  contain.     The  perfection  ol  |Kircvitaj 
depend  greatly   on   the  purity  of   (ho  earths  of   witich  it  is  competed; 
hence  the  purest  natural  ctnys,  or  tlio&e  cunsiiting  of  xilcx  m 
are    selected.      Two   substances   have    been   trunsmiticd    to    1 
materials  from  which    the  Chinese   porcelain 
named  Kaolin    and   Petunte.      It  was  found  < 
natural  clays  equally  purv,  and  hence,  in  pai 
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■■  of  Um-  "EamU  Such  clnyti,  however,  have  now  bven  discovered  in 
puntries;  and  hence  the  supcrionty  to  which  ihe  European  porcelain 
|d.  The  flne  Dresden  porcelain,  that  of  Ik'rlin,  tlic  French  porcelain, 
ler  kinda  which  are  furnit'd  in  this  country,  ore  inaiiufacturud  uf  »itch 
%  from  tlic  UM  to  which  it  is  applied,  hiu  received  the  name  of  poice- 
And  wltich  appcan  in  general  to  be  derived  from  the  decompoiitioa 
rrf  irn'iute.  It  appears,  al»o,  lliot  natural  earths  containing  magnesia 
Hr  tttge  in  the  niuimfucturc.     The  proportion  of  the  eurtlii  to 

IT  -ewise,  be  of   importance;    and   from   dilferences  in   (his 

FBc,  in  part,  the  difTerences  In  the  porcelain  of  dtflerent  countrica,  a« 
neccxiity  frequently  of  employing  mixtures  of  ualural  clays.     The 
ti  unuciiy  and  ductility  to  the  paste,  so  that  it  niny  Ue  coiuly 

:ve«  hardness  and  infusibility  ;  and  on  Uiu  proper  propor- 
p<  ixis,  in  a  great  measure,  the  perfection  of  the  compound. 
on  of  ffilex  in  porcelain,  of  a  ^ood  quality,  ia  at  Icoai  iwo-tliirds  of 
tion  ;  and  of  argil,  from  a  fiflh  to  a  third.  Magnesia  is  of  use  by 
tendency  which  tlie  ruinpa«itiun  uf  silex  and  argil  alone  haa  U> 
baking,  which  it  inconvenient  in  the  manufacture.  See  Pottert. 
TV  in  a  term  in  phynics  opposed  to  denvily,  and  signifieB  tlic  rela- 
tion of  matter  and  flpace  ineUuled  within  the  exterior  Mipcrficies  of  a 
Volumii  of  a  body  is  the  nuantily  of  space  included  within  its  extenioi 
||«maiisofa  body  IS  the  coUt'Ction  of  atoms  or  material  particlesof  which 
Two  atoms  or  particles  arc  said  to  be  in  contact  when  their  nearer 
I  rcftisted  by  their  mutual  iuipenetrubiliiy,  If  the  oonipuncnt  particles 
^tact,  the  volume  and  mass  would  be  identical ;  but  there  Is  good 
prove  tliat  the  particles  of  no  known  sulnlancc  are  in  contact. 

fhV •'  "•  ihc  volume  of  a  body  consists  partly  of  mole  rial  particles, 

f  'lial  spaces,  which  are  either  empty  ur  filled  with  some 

n  nee  :    these  intentitiol  spaces  ore  called  pores.    In  bodies 

L  '.  ihc  coniponetit  particles  and  pores  are  uniformly  di^tri- 

'larne;  tbat  is,  a  gix'en  »pnce  in  one  part  of  the  volume 

liie  same  quantity  of  matter,  and  tlic  same  quantity  of  pores  as  on 

in  another  part.    Ihe  proportion  of  the  quantity  of  matter  to  iliu 

of  a  botly  is  called  its  denbity ;  iff  of  two  ftubtitances,  oue  contains 

e  twice  as  much  matter  as  the  other,  it  is  said  to  be  *'  twice  as 

.  of  bodies  is,  tbercfore,  proportionate  to  the  closeness  or 

rttcles;  and,  cousequcnllyi  the  greater  the  density  the  less 

The  pores  uf  u  body  are  frftiuently  fdled  with  another 

!o  nature.     ]f  tile  pores  uf  a  body  on  the  surface  of  tlie 

^. ..  ..1  (he  atnioH^ihcre,  be  greater  than  the  atoms  of  iilr,  then  llie 

e  the  pores  :  ilm  la  tound  to  be  the  cut^e  in  many  sorts  of  wood 

open  grain.     If  :i  piece  [)(  such  wood,  ur  of  cliiilk,  ur  sugar,  be 

B  wttom  of  a  vessel  of  water,  the  air  which  tills  tlie  pores  wdl  bo 

CFcnpc-  in  bubbles,  and  to  rise  to  the  surface.      If  a  tail   vcsnel  or 

a  boltntn,  be   lilted  with  quicksilver,  the  liquid  metal  will 

I  weight  through  the  pored  of  tlio  wood,  and  will  be  st'en 

owcr  from  the  bottom. 

iiion,  in  the  arts,  deoends  on  the  pretence  of  |>ores  of 
tinoj-  111  to  allow  a  j  '.  jc  liquid,  but  to  refune  jt  to  those 

which  it  is  to  b>  VariuiiN  toibstunccs  are  uhcd  as 

rbatever  be  used.  t!i>>  •.>!.  on^-^  ^iicc  <itiuuld  always  be  rt.-iiicmbcrcd, 
ICC  can  be  ecpirak-d  from  n  liqaiil  by  HItralion,  excep*  tluit  wluwo 
larger  tlt-i^^  rlu   T.i.i.-i  of  tlie  lilttriii^  Mib.itancc.    In  general,  fUler;! 
Epdntc  [  .lies  from  u  liquid.     The  most  ordinary  filters 

paper,  I '1,     Wlu-n  the  liquid  is  of  a  corrosive  nature, 

as,  i^undc'd  glass  is  frequently  employed. 
1  in  the  animal  and  vegetable  kingdoms  ore,  firom 
:i  a  high  degree.     Minerals  have  various  degrees  of 
iLS  stones  is  one  called  bydrophaue,  which  manifests 
A  vci^'  Tcni.irkable  juauni7.    The  slout  in  ill  ordinary  ita-le  u 
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ftemitzftnspareot ;  if,  however,  it  fa«  plunged  into  waier,  whoi  it  U 
k  mnnttvoc  u  glan:  the  pores,  in  this  oue,  previoualy  filled 
pwvadM  hy  the  water,  between  which  and  the  stone  there  nib&sta  i 
relation,  by  which  the  one  renders  the  other  transparent.  Uil  or  waUr  pL 
on  paper  has  a  somewliat  similar  efl'ecL  A  good  method  of  obfcn-ui^ 
extreme  porosity  of  woods,  is  to  place  a  piece  at  the  bottom  of  m  vrsMl  i 
water  placed  under  the  receiver  of  an  air  pump;  during  the  exhaiutinx  Af 
receiver  the  air  will  be  seen  to  issue  from  a  thousand  pores  on  the 
the  wood,  and  tliia  emission  will  continue  for  hours.  As  tlie  water  «nl 
spaces  previuasly  occupied  by  the  air,  the  body  becomt>s  he 
cnarcual  treated  in  tlus  way  becomes  heavier  than  water. 
minerals,  by  their  porosity,  produce  most  important  resulta:  thu»  wit*  (.nnb 
fall,  and  the  unows  that  melt  on  the  mountams,  pass  through  the  uoro  of 
various  substances  they  meet  with,  and  issue  forth  to  rvfresh  the  plains  tu  9pi 
which  are  the  origin  of  the  varioua  magoiticeDt  rivers  that  at  once  fertilUei 
adorn  our  globe. 

POTASH,  or  Pot AssA,  is  the  protoxide  of  potoasium.  1 1  is  colled  the  v( 
alkaU,  because  it  is  obtained  in  an  impure  slate  by  the  inciuerutton  of 
Potash  is  always  formed  when  potassium  is  put  into  water,  or  when  it  is 
at  common  tcmper&turea  to  dry  air  or  oxygen  gas.     By  the  former  mi 

Srotoxide  is  obtained  in  combination  with  water ;  and  in  the  Utter  it  k\ 
rons.     It  consists  of  39.15  parts,  or  1  equivalent  of  potassium,  and  8 
1  equivalent  of  oxygen.     Hydrate  of  potash  is  solid  at  >.  i    '  nipei 

it  fuses  at  a  beat  rather  below  redness,  and  assumes  a  soi  ^lalli 

hire  in  cooling.    It  is  highly  deliquescent,  and  requires  a1> mi  u.ui  lu  vn 
water  for  solution.  It  is  also  soluble  in  alcohol.  It  destroys  all  animal 
and,  on  this  account,  is  employed  in  surgery  as  a  caustic,     li  r-i'-o-f*  <fi 
colour  of  violets  and  cabbage  to  green;  reddened  litmus  to  pui 
turmeric  to  n  reddish  brown.     It  has  been  called  lapis  ams 
termed  potasta  and  Ju$e<i  potasia.     It  is  prepared  by  cvapot: 
solution  of  potash^  in  a  silver  or  clean  iron  capsnle,  to  the  conr. 
then  pouring  it  into  moulds.     It  may  be  puriiied  by  solution  in  «k< 
evaporation  to  the  same  extent  as  before,  m  a  silver  vessel     The  o 
should  be  performed  as  expeditiously  as  possible,  to  prevent  the  absai 
carbonic  acid.     A  perfectly  pure  solution  of  potash  will  remntn  traiiMf 

"the  addition  of  lime  water;  will  not  effervesce  with  diln 
give  any  precipitate  on  blowing  air  from  the  lungs  throu;j : 

Pure  poto-Mi,  for  experimental  purpoacs,  may  mo-il  .-,.->..»    .«    .j.., 
igniting  cream  of  tartar  in  a  crucible,  dissolving  the  residue  in  water, 
boiling  with  a  quantity  of  quicUime,  and,  aAcr  subsiden*-''   il<'<i.i!(in(«  |] 
liquid  and  evaporating  in  a  loosely  covered  silver  cap-^i  vr» 

and  tlien  pouring  it  out  on  a  clean  iron  plate.     A  sni;  ikc 

hydrate  of  potash  is  thus  obtained  without  the  agency  of  alcoiud  ;  it  mmt ' 
immediately  broltcn  into  fragments  and  kept  in  a  well- stoppered  phial.    P< 
is  employed  as  a  reagent  in  detecting  (he  presence  of  bodies,  and  tn  separatii 
them  from  each  otlier.     The  solid  hydrate,  owing  to  its  strong  aniniCy 
wateTf  is  used  for  depriving  gases  of  hygrometric  moisture,  and  is  adi 

[fitted  for  fonning  frifforific  mixtures.     Potash  may  he  distinguished  fr 
a  test  recommentkd  by  M.  llarkort     Oxide  of  nickel  wli 
low-pipe  flame  with  borax,  gives  a  brown  glass;  and  this  sin'  d] 

mineral  containing  potash,  becomes  blue, — an  eflect  which  i»  .•v-  j-.  v^j. 
the  presence  of  soda. 

POTASSIUM.     A  metallic  substance,  the  base  of  i>ota^h:  it  was  diseoi 
by  Sir  H.  Davy,  in  1807.     It  was  prepared  by   ■ 
■lightly  moistened  for  tlie  purpose  of  increasing  it- 

rBituiicate   with    the    opposite   poles   of    a   galvanic    ba' 

^ilates;  when  the  oxygen,  both  of  the  water  and  the  |h" 

toRitive  pole,  while  the  hydrogen  and  the  potassiiti; 
n  this  way  only  small  quantities  can  be  procured.  I 

abundantly  by  the  method  of  Uu^   Ltusac  and    iiieitaiU,      kin*  tvui 


POWER. 

)iy^nt«  uf  poUah  in  contact  with  tumtngs  of  iron  hcAtcd  to 

a  gun-bonvL     The  iron  deprives  the  water  &nd  potAih  of  oxygen ; 

,  cpinbined  with  a  little  potoMium,  is  evolved,  and  pure  potauiutn 

Buy  be  collected  in  a  cool  part  of  the  apparatus,    rotauium  iiuy 

by  mixing  dry  carbonate  of  pota.ih  witlt  half  its  weight  of 

ili  nod  exposing:  the  mixture  in  an  iron  bottle  to  a  strong  heat : 

tve  been  improved  by  M.  Brunner,  who  deoompoeH  poiash  by 

id  charcoal.     Frum  eight  ounces  of  fViscd  carbonate  of  potuth, 

In  Gliiiga,  and  two  ounccfi  oi  cliarcoal,  mixed  intimately,  and 

iron  buule,  be  obtained  HO  grains  of  potaaaium.     If  rrqiiired  to 

It  must  be  re-deulllcd  in  a  green  glow  retorL    Potasflium  is  Milid 

tifinperature  of  the  atmosphere;    at  70**  it  is  somewhat  fluid, 

fluidity  is  imperfect  till  heated  to  150°;    at  50"  it  is  soft  and 

'iclds  like  wax  to  the  pressure  of  the  fingers,   but  it  becimica 

led  to  32* ;  it  sublimes  at  a  low  red  heat,  without  undergninr 

tvided  atmospheric  air  be  completely  excluded.     It^  texture  la 

a*  may  be  seen  by  breaking  it  when  cold.     In  colour  and  lustre  it 

li!  r  '1  '     rcury-     At  f>0«  iu  specific  gravity  is  0.S65.  so  that 

>l  Sun  water.     It  is  completely  opaque,  and  ia  a  good 

tL.  .:.i;.  .,;  L-Ericity.     As  this  metal  oxidiics  rapidly  in  the  air,  ur 

ig  oxygen,  it  inuRt  be  preacnod  either  in  glasf,    tubes,  her- 

or  under  tho  surfiice  ot  liquids,  like  naphtha,  which  contain 

Tf  he*Ced  in  the  oj>en  air  it  takes  iire,  and  bums  with  a  purjtle 

miposcs  water  instantly,  and  so  much  heat  is  disengnged  that  the 

I,  and  bums  vividly  while  swimming  on  the  nirface:    the 

■  a  little  potassium  at  the  monioiit  of  separation,  and  this 

tikkcs  ti:e,  and  augments  the  briiliancy  of  llie  combustion.     Under 

)I«nl  action  ensues,  without  the  emissiun  of  light,  and  pure  hydrogen 

also  infUined  wheu  placed  upon  ice,  burning  a  little  hole,  whioh 

th  suluiion  uf  potasu.     Besides  unilinc;  with  oxygeu,  to  form 

id  peroxide   of  potassium,  it  combines  with  chlorine,  iodincj 

ir,  and  phosphorus.     When  pota.saii]m  is  placed  in  an  atino- 

le,  it  spontaneously  takes  fire,  and  burns  with  greater  brilliancy 

tlio  result  is  ttie  chloride  of  potassium,  which  is  also  produced 

'  potash  is  decomposed  by  heaL    Iodide  of  potassium  is  fbmied 

of  hght  when  potassium   is   heated  in  contact   with    iodine. 

ktaasium  unite  in  two  proportions,  forming,  in  one  case,  n  solid, 

:«  giiroaf  compound.   The  solid  hydruret  was  made  by  heating 

gas :  it  ill  a  grey  solid  substance,  easily  decom])(>»ed  by 

w&h  water.     The  gaseous  compound  is  formed  when  hydi'ute 

imposed  by  iron,  at  a  white  heat,  end  it  appears  also  to  be 

pvlaiaiiini  bums  on  the  surface  of  water.   Sulphur  unites  readily 

imd  the  compound  sulphuret  of  ]>otaasium  hocoines  incun- 

r,,ni  i,r  ,.,,;.,..      Tri  like  manner,  pbusphunis  combines  with 

I'^sium. 

lit  rout,  and  formini^  the  basis  of  several 

the  irticlc  finsAD  will  be  founa  the  description  of  a 

fiw  sepurdting  Uie  pure  farina  or  starch  fruui  the  othprs 

^Combmed.     Under  the  bends  Alcohol  and  Distii-- 

pfocesers  employed  for  the  conversion  of  the  potato 

nndarooh.  pounded  and  siAed  very  fine,  mixed  ur  not  witli 

lh«  cuttle-(ish  liune.  and  used  for  rubbing  on  poper,  to  prevent 

from  ainking  or  blotting;. 

'JtfsviAawivt,  in  ihr  '  r-^  "  '  (-li,  being  applied  to  any  body,  trndu 

I,  wbrlhn  it  a  i  ;ucos  ii  or  not     In  the  former  case 

ring  power;  i  <  .  the  6U»tnining  power     .'See  IIoksk 

p9$nriM  li^  'le  want  of  a  brtter  word,  applied  to 

lkf#M£s  (as  V.  ui  call  thorn),  namely,  luvcr,  puUev* 
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inclihed  plane,  wheel  and  axle^  wedge  and  screw, — which  aee :  ulso  die 

Mechanics. 

POTTKIiy.     The  art  of  making  vessels  from  earth.     In  the  eorli<^ 
it|>on  record  pottery  wai  mnnufiicuircd.     The  chief  establishntenl-s  in  En^l 
are  in  Sloflbrdsbire.  in  a  district  called  The  Potlerie-t,  at  WorccJtirr.  Dr 
Cool-port,  and  Liverpool.  Tlie  potteries  in  Staffordshire  employ  many  tlioii 
of  pcnoni,  and  Llie  value  of  their  produce  was  estimated  at  800,000/.  pen 
The  esscntiiil  material  of  all  pottery  is  clay,  which  of  iUelf  posMrwrs 
requisite  qualities  of  heing  in  its  natural  state  so  plastic*  tltat,  wHh 
becomes  a  soft,  unitbrmly-exlensible  moss,  capable  of  assuming  and 
any  form,  and.  when  thurougbly  dried,  and  having  tindergout*  a  red  heutAcj 
time,  of  losing  this  plasticity,  and  of  becoming  hard,  close  in  texture, 
more  or  less,  perfectly  to  conHne  nil  liquids  contained  within  its  hoU( 
niofl  important  circumstances  requisite  to  be  conitidercd  in  si^leeting 
rials  for  pottery  are  plasticity,  contractibilltv,  solidity  and  compnctni 
drj'ii>*r,  colour,  and  infusibility.     AVedgcwood  was  the  grent  --  ,,„ 
manufacture.     Tlie  processes  employed  at  most  of  the  man; 
simitar,  which  may  be  classed  under  the  following  heads  :-^  I 
material,  moulding  and  turning,  firing,  printing,  glazing,  and  painune. 
shall  describe  these  consecutively,   as   they  are  conducted  at  Spode's 
blishmeut 

In  the  preparatum  of  the  rmo  mairrial,  a  powerful  steam-enehio 
many  of  the  processes  formerly  carried  on  bv  manual  labour.     The  bMLH' 
earthenware  ore  composed  of  Kent  flint  and  We<it-uf- England  clay.     The 
is  iirst  calcined  in  kilns,  similar  to  tliuse  in  which  lime  is  bnrnt ;    it  ii 
broken  by  revolving  hammers,  put  in  motion  by  the  itpaui>^iif^ine,  and 
wards  conveyed  into  the  panf,  paved  with  stone,  to  be  ground  with  wj 
the  centre  of  the  pans  there  is  an  upright  shaf^,  from  whieh  several 
arms  branch  out,  having  very  heavy  stones  placed  between  tliein :  thei 
moved  horiKontally  by  tlie  steam-engines,  grind  Ijie  flints,  until  iht-f*^ 
cream-Uke  liquid,  which  is  let  ofTinto  the  wash-tub,  where  the  coarser 
arc  separated  from  the  fine ;  the  latter  runs  off  into  reser^'oirs,  and  the  fa 
is  carried  back  to  tlie  grindiiig-pan.     When  the  ground  flint  ii  wnnfed  f[>r 
it  is  conveyed  from  the  reservoir  by  a  pump,  worked  alMi  by  the  '' 
The  process  of  preparing  the  clay,  and  mixing  it  witli  the  flint, 
clay  IS  drawn  up  into  the  upper  chamber  of  the  sUp-houfte,  and  tlici 
into  an  iron  box,  in  which  ntovca  a  shaft,  with  knives  6xed  in  lU  %0-i 
lumps  into  small  pieces.     The  clay  is  now  laid  in  a  cistern  ^^  ''-  - 
tity  of  water,  where  it  softens,  and  is  then  put  into  tlie'pji. 
tub  the  water  and  clay  are  stirred  until  they  become  ihoroL^.... 
liquid  is  now  drawn  oif  into  another  cistern,  from  which  it  pa*-' 
silk  sieve  into  a  third  cistern ;  then  into  a  fourtli,  through  silk  slc^  ■ 
the  ground  flint  and  other  ingredients  ore  now  brought  and  mixed 
end  the  whole  passes  tlirough  sieves  of  a  greater  degree  of  Hnrni 
fltth  cistern :  in  this  is  a  pump,  that  throws  it  into  a  trough  for  cot 
into  the  drying  kiln.     AQ  these  various  operations  are  workrd  by  i1 
engine,  and  there  are  fourteen  sieves  in  motiun  at  one  time 
been  dried  it  is  taken  from  the  kiln  and  titid  together  in  Lni; 
it  ii  worked  into  the  vessels  fur  which  it  is  destined,  the  air  tMinoi-.^  .ire 
gaged  from  it:    this  is  dune  by  u  machine  turned  by  ihe  stcam-cnglDe* 
machine  is  an  iron  box,  shaped  like  an  inverted  cone,  ^*  ''■    ''  *■  • 
its  centre,  to  which  are  affixed  knives  to  cut  the  cluy  \ 
by  their  rotatory  motion,  and,  at  the  same  time,  so  artui  ,. 
wards  to  a  square  aperture  at  the  boLlom  ;    it  escnpet  ihv-^ 
cicutly  compressed  state  for  the  workmen,  and  is  then  cut  n 
a  convenient  size,  to  be  distributed  in  the  manufactory.    Nl 
an'  wotluhopa  for  those  branches  of  the  trade  which  icijuit*  tl> 
and  in  this  building  there  are  eight  thro  wing- w  he  cU  and  : 
tiUbes.     Underneath  ihcac  shops  arc  dryuig-htrnji-s,  he«ied  i 
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pMC  prcriouily  to  ita  ^oin^  to  tho  oven  to  bo  fired ;  above  the  work- 
Dgle  room,  capable  uf  huMiiig  200  wurkmen. 

and  7\tmutg.  —  Tea-cupi,  saucers,  basins,  jug»,  and  such  like 
[tc  ihcir  first  sbApc  from  ihe  handu  of  the  thrower,  who  niu  on  a 
fiat  circular  wooden  wheel  before  him,  moving  horiBontally  on  a 
wherl  11  set  in  motion  by  the  Bteam-etigiac,  and  tlie  workman  can 
llminish  its  velocity  a«  there  is  occo^ion.  Upon  the  centre  of  the 
p«ratnr  throws  n  himp  of  ciny  of  the  required  size,  and  furmit  it 
my  thftpc,  with  the  utmost  facility ;  it  is  then  cut  from  liie  wheel 
Dd  taken  to  be  dried,  that  it  may  acquire  sutticient  hardness  to  fit  it 
operution.  By  luminor,  the  snpcrfluotifl  part^  of  the  clay  are  taken 
render  the  article  perfectly  smooth,  and  to  give  it  the  exact  Ahupe. 
h  which  the  ressels  are  turned  are  abo  put  in  motion  by  tlip  vtcam- 
...,,,,1 ,,. .)  0,  iQ  tpeed  by  the  turner   nimself.     The  principle   uf 

;■  1^  very  »imil«r  to  that  employed  in  wood  turning.     The 

1  ^  :  dies  and  epouti!  are  taken  to  the  handling  room,  and  those 
t  want  this  appendage,  after  having  attained  the  requisite  hardness, 
be  oven  tu  be  baked.  The  handles,  mode  on  a  mould  of  plaster  ttf 
:ed  to  the  vesael  with  a  liquid  mixture  of  the  same  material  ua  the 

bimation  of  rorioua  aHicles  manufactured  in  all  potteries,  moulds 

iter  of  Vbtih  arc  necesiiary.     The  modeller  forms  the  sltape  of  tho 

lel  out  of  a  solid  lump  of  clay,  which,  after  receiving  his  fini!»liing 

Bsded  to  the  person  who  makes  the  planter  mould  frum  it.     PJjttes 

ff-  T:—  '    from  moulds  of  this  kind,  upon  which  the  operator  lays  a 

^  t*?tb,  breudth,  and  thickness  required;  the  mould  and 

upon  a.  irhcel  turning  hurizoritnlly  on  a  pivot;  and  thi; 

'fpeebng  ro\ind  with  the  Ull  bund,  and  presses  tho  clay  to  the 

*d  with  the  other.     The  mould  and  dish  together  arc  then 

ftove  moderately  heated,  where  it  remains  until  sufficiently  dried 

Tbo  plate  or  dish  is  thtn  cut  even  at  the  edges,  and  in  otlter 

bed :  before  tiicy  are  baked  the  dishes  are  laid  Hut  upon  piaster  or 

bat  are  quite  level,  in  onlcr  thnt  they  may  remain  straiglit  imtil 

te  oven  to  be  fired.     Tureens,  vegetable  dishes,  and  such  articloi, 

e  in  moulds,  but  require  more  time  and  care,  Wing  less  r-imple  in 

Figures,  Howers,  and  foliage  in  bas-relief  arc  uUo  fi^rtued  sepa* 

aids,  and  aAerwardd  affixed  to  the  vessel  with  dlhUed  day. 

Vlien  the  ware  is  ready  for  firing,  it  is  placed  in  clav  coms,  colled 

til  varj*  in  siie  and  shape  according  to  the  articles  placed  in  ihem. 

nrc   tut    IntQ  an  oven,  »)i>iped  like  a  bee-hive,  wi()i  an   upening  nt 

r  II  opening  at  the  side  to  admit  the  sa;;;gars,  but  this  '\% 

t  I  ^  applied.     Each  saggar  is  Inted  to  tlic  other  by  a  roll  of 

this  secures  the  vessels  contained  In  them  from  dust,  the  fumes 

d  from  the  etfecta   uf  the  air  when   the  oven  is  cooling.     Tho 

e«t  the  oven  are  placed  round  it  in  proper  receptacles,  which 

with  the  intt'rinr  of  the  ovpn  by  flues,  heating  ever}'  part  eoually. 

ives  a  higher  degree  of  heat,  and  is  continued  much  longer 

firing :  when  once  fired,  tho  article  is  called  biscuit  ware. 

!,  or  queen's  wnre  is  now  carried  to  the  dipping-liouse,   to 

that  which  is  to  be  printed  blue  1^  taken  to  the  printing-house. 

deiigri  \3  prcvioi»ly  engraven  on  a  copper  plate,  and  laid  on 

rm.     The  culuur  (which  bus  oxide  of  ctibalt  for  its  bosii)  is  ini\cil 

ailon  of  v\U,  to  fetch  out  the  impression  ;  ibis  mixture  is  smeared 

e  of  tlie  plate  niid  again  cleaned  off,  leaving  the  liquid  in  the 

l^*.     lite  prtjH^r  n?fd  to  take  off  the  impres&ion  i:s  made  expressly 

►  '!  on  llic  copperplate,  and  passed  beturecn  two 

>  plate  printmg.  The  design,  being  trnnsferred 
,  ',  Iv  upon  the  wnre.  being  rubhcd  on  with  a  fliitinel. 
b  .  the  witrc  is  put  into  a  tub  of  water,  and  tlic  jtupcr 
^M^i  uy  a  tyfjti^t,  leaving  the  design  in  the  most  perfect  stAle. 


328 


POTTERY. 


Tlie  ware  u  then  dried,  and  taken  to  the  oreii  to  bo  burned;  durti 
tion.  the  oil  which  has  been  mixsd  with  Uie  colour  in  the  prhit 
atid  the  oxide  of  cobult  luorc  firv\\y  attached  to  the  ware :  it  is  tl 

Olaxinif. — The  glaxiera  dilfer  in  their  com(K)sition  in  ■ 
however,  have  oxide  of  lead  for  their  basis.     The  ingrL 
water,  and  well  j^round.  the  elaze  is  ready  for  lue.  in  wiijch  tlic  \ti 
dipped.     On  dryinir.  whjcli  takes  place  iiiHtanUr*  the  water  contained  in 
j^lttJie  bcinp  ab«orbed  by  the  poroiity  of  the  vcsucl,  it  ii  eo^'cred  with  a 
powder,  of  «  regular  thickness;  this,  when  fired,  becomes  vitrenw),  or 
glass-like  appearance,  and,  from  ita  transparency,  the  blue  potUtrn  unt 
in  renderud  pt'rfuctly  visible.     Id  (be  last  firing,  especial  care  ii  taken  loki 
one  piece  fmm  touching  the  other,  or  the  wIkiIl*  would  fuae  into  one 
maAS.    Great  attention  it  aUo  requisite  in  the  firing,  not  to  gire  too  Touch  or 
liule  beat,  either  extreme  being  injurious:  the  fireman  in  this,  aa  ia  the 
firing,  draws  out  trial  pieces  from  the  oven,  with  an  iron  rod,  to  uceruiD 
propt-T  degree  of  heat. 

Paiiding. — The  pieces  of  porcelain  or  earthenware  to  be  en  < 
enriched  by  gilding,  are,  al>er  the  first  firing,  dipped  in  a  suitab! 
again  submitted  to  tlic  fire;  (hey  arc  then  delivered  to  tlie  puinu'T  or 
metier.     The  colours  used  in  enanieUpoiriti'tg  arc  composed  of^  metallic 
and  fluxes,  suitable  to  each  otlier,  sepurAtety  and  conjointly,  and  of  such  o  ni 
as  to  fn.ie  them  sufficiently  fur  the  ghuing  an  which  they  ore  Liid.     GaU 
also  ita  flux,  and  is  laid  on  as  other  colours  arc.     When  the  painting 
pleted,  the  ware  is  placed  lu  a  furnace  lew  In  size,  and  dilfLTvitt  in  n 
from  that  before  noticed.     Care  is  here  necessary  in  the  arrongemcr 
vessels,  and  grent  nicety  is  required  in  the  degree  and  the  continuat 
heat,  which  is  not  so  intense  as  in  the  former  firings.     The  colnun 
firing  put  on  a  shining  appearance,  but  the  gold  has  an  opaque  yellow  cu(i 
is  bumUhed  with  a  blooa-4tonc  to  gire  it  the  desired  brilliancy. 

The  deleterious  efiects  of  glazes,  composed  princiimlly  of  lead,  ha^ 
the  attention  of  the  Society  of  Arts,  liioy  were  induced  to  ofl'er  : 
honorary  premium  for  tbo  discovery  of  a  glaze  for  ibc  common   rcu 
composed  of  materials  not  any  ways  prejudicial  to  the  bt^ultlt,  and  whi 
its  cneapuess  and  fusibility,  at  the  comparatively  low  temperature   re<p 
red  pottery,  might  supersede  the  u<(c  of  lead  in  that  branch  of  inani 
The  following  method  was  communicated  to  the  Society  by  Mr.  M-i."li. 
ton,  fur  which  the  Society  awarded  him  the  premium : — The  v< 
dipped  in  a  mixture  of  red  murl,  ground  in  water  to  an  iiiui 
order  to  fill  up  the  pores  with  the  fine  particles  of  the  murl;  liie  vi 
then    glazed  with  a  mixture  of  the  consistence  of  cream,  of  equal 
black  manganese,  glass,  and  Cornish  stone,  well  ground  and  mixed 
and  when  the  ware  is  well  dried  it  is  fired  as  usual     For  a  white  glaxe, 
gonese  is  omitted. 

Owing  to  the  vast  extent  of  the  manufacture  of  refined  sugar  in  this 
there  is  a  very  great  and  constant  demand  for  sugar-loaf  moulds,  which  m 
species  of  unglazed  red  pottery,  made  upon  tlii^  putter's  wheel.    Mesars.T. 
R.  Powell,  of  Bristol,  however,  by  an  improved  patent  process,  now  tunn  t\ 
upon  a  mould,  preparatory  to  turning,  and  afterwords  give  them    • 
inside  and  out.     The  machinery  employed  by  the  patentees  ii  n  i 
the  fotlowine  /V'*  '•  2,  and  3.    n,  /Ty.  1,  rei ire-tents  ilur  nio"!  ' 
or  plaster  oi  Paris,  or  both,  and  turned  pcrloctly  smooth;  it 
pin  h  in  the  apex,  and  in  the  crntre  of  the  base,  a  hole  to  r> 
an  upright  spindle  c,  which  projects  about  an  inch  through  i : 
this  disc  the  mould  is  placed,  ii  small  pin  from  H  entering  a  holo  in  i  tit- 
carry  It  with  llie  disc,  when  the  Kpindle  (which  is  placed  ai  the  potter's 
ii  set  in  motion  by  a  band  pa5»ing  round  the  pulley  t. 

Fig,  2  represents  die  press  in  which  lliu  clay  is  prepared  for  the  mould, 
the  cheek  of  the  prvas ;  A,  a  stciui    mIiumiIh   1, -v  *..,  urvd  to  the  sids^  of 
press,  of  the  shape  shown  by  the  'I  ^,  a  tablp «u jtpnrtsd 

Lingefl  at  one  eud,  and  at  the  on :      ^  ^  ^  'J"  tlio  frame  r ,  a 
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M|i«r«te  ia  Flff.  ^)  n  placed  upon  (h«  table  under  b;  in  the 
pljuk,  of  the  ■■liiipe  or  an  intrnor  of  f^  and  ftcroMi  b  is  placMl 
'irood  ff,  wliich  is  retained  in  its  place  by  iron  strapa  H  bolted  to 
veJocu  paMing  through  tho  Cop  of  them  ;  in  ff  works  the  screir 
being  ite«diea  by  the  cros»>piccc  I,  ood  the  lower  end  preuing 
ik  in  6. 

tllfl  plank  /,  which  ia  half  an  inch  thick,  and  having  •  piece 

centre  (as  shown  in  the  figure) ;  the  dotted  lines  represent  the 

of  b,  the  interior  beine  the  iauie  as  /.     The  operation  is  as  fol- 

/  being  placed  on  tne  tabic  and  slided  under  b,  the  table  is 


rig,%. 


'-y^,^ 


fplif 
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and  the  forclocka  ore  withdrawn  from  the  straps  A;  the  block  g  and 

niwd  by  s  rope ;  the  box  h  is  then  to  be  filled  with  clay,  and 

Uie  lliick  ptank  before  niciilioncd;  g  is  then  replaced,  and  the 

rireD  in  :  the  screw  being  now  turned,  presses  tlie  clay  into  the  mould 

r\rt  is  then  drawn  through  between  the  plank/and  the  box  6;  tlic 

locked  out,  the  plunk /is  withdrawn,  and  replaced  by  another, 

wedged  IIP.     'Hie  piece  of  clay  in  /is  then  to  be  removed, 

the  mould  I^if.  1,  round  which  it  Is  wrapped,  the  edges  closed 

thrn  turned  fair  and  smooth :  it  li  afterwards  removed,  when  luflS- 

r,  tt)  tlie  kiln;  and  when  burnt  enough,  the  salt  glaze  is  given  in  llie 

irr.     Instead  of  tlie  box  b,  a  number  of  planks  like/may  be  placed 

jutber,  and  being  Bnuly  clamped  together^  the  clay  may  be  pressed 

•crew,  and  then  being  undamped,  a  wire  may  hie  passed  bc- 

:ii  thus  f*ives  the  chiy  ready  fur  the  turning  mould. 

LTE.     When  a  body,  dissolved  in  a  6uid,  is  cither  Jn  tlie  whole 

til  separate  and  fall  down  in  the  concrete  state,  the  act  of 

prtcipitstion,  and  tlie  matter  fallen  ia  chilled  a  precipitate. 

A  raachihf;  for  the  compretiian  of  any  articles  or  substances,  by 

of  screwi,  levers,  wedges,  &c.  in  a  convenient  manner.     Ai  tho 
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combinationa  of  the  mechanical  powers  Ar«  almost  illimitable,  U  foUo«»  (^  i 
may  be  presses  mode  of  an  almost  iufmito  variety  of  forms ;  but  by  no 
cr>mbination  or  arrangement  of  the  mechanic  powers,  can  any  power  be  obioii 
that  mnst  be  derived  from  manual  labour  or  some  other  nur!  :  -  i 
no  motion  can  take  place  in  any  machine  \ri(hout  a  lo«a  fr 
portion  of  the  original  force  applied,   that  press  which  ii: 
mechanical  enorg>*,  with  the  least  proportion  of  friction,  tw. 
venient  manner,  is  the  best    It  liowcTcr  happens  in  most  ci      .  :    _   u 
reduced  in  proportion  to  the  excellence  of  workmanihip  or  perfection  of  h 
and  as  this  ctrcumslance  entmnces  the  cotit,  a  preference  is  oAen  pi 
machines  of  rude  constniction,  and  of  less  convenience  in  form.     Under 
article  Oil  wc  hare  described  a  variety  of  prosjtes  of  very  simple  com 
but  of  great  energy  and  little  cost ;  they  are,  however,  for  the  most  pan; 
sufficiently  compact  and  convenient  for  the  operations  of  the  packer,  or  fori 
general  purposes  of  our  manufactories.     Screw  presses  generally  conaiil  of  | 
members  or  pieces ;  viz.  two  flat  smooth  tables  of  wood  or  metal ;  the  U 
one  fixed,  and  the  other  above  it  movable.    Between  the  sur&cea  of  these 
the  goods  to  be  pressed  are  laid,  and  one  or  more  screws,  worked  by  a  U 
are  made  to  force  the  movable  table  or  board  towards  the  immovable  one, 
thus  produce  i\\e  ])res9Ure  on  the  interposed  body.     This  is  the  general  nj 
of  the  machine,  of  which  there  are  many  varieties,  each  adapted  to  its 
particular  purpose.     The  most  modern  screw-preaaes  have  generally  but 
Hcrcw,  preferably  made  of  iron,  which,  at  its  lower  end,  haa  a  massive  ell 
head,  with  four  holes  through  it,  for  the  reception  of  the  end  of  the  lei 
employed  to  tuni  the  screw  ;  the  thread  of  the  screw  posses  through  a  nut 
fast  in  the  head  or  top  of  the  frame  of  the  press.    Ttie  frame,  in  this  cnse, 
BiBts  of  a  lower  bed  or  horizontal  piece,  on  which  the  matters  to  be  preaisd 
laid,  two  upright  cheeks  being  6rmly  united  with  it,  and  supporting  the  b 
or  upper  horizontal  pieces  of  the  press,  in  which  the  nut  of  the  screw  is  61 
the  luwcr  point  of  the  screw  is  united  with  the  follower,  or  moving  bed  of 
press,  and  tliis  rests  upon  tho  substance  to  be  pressed,  and  llie  power  uf 
screw  forces  it  down  upon  it  A  press  of  thia  kind  is  described  tinaer  the 
HoT-eaessiNo,  but  adapted  to  the  latter  object 

Another  kind  of  scrcw-prcas  consists  of  two  screws,  which  ore  immovably 
in  the  lower  board  or  bed;  and  passing  through  holes  in  the  upper  boorl 
nuts  upon  them,  which,  being  turned  by  a  lever,  draw  the  two  boards 
and  exert  a  pressure  upon  any  thing  placed  between  them.  Sometimes  the  1 
pass  through  the  upper  board,  and  arc  tapped  into  the  lower  one;  thcBi 
screws  themselves  arc  turned  round  by  a  lever  put  through  their  heads 
of  turning  the  nuts.  Presses  of  this  kind,  when  accurately  made,  hav«  a< 
munication  with  wheel-work,  from  one  screw  to  tho  other,  so  that  both 
turn  round  togctlu-r,  aud  cause  the  two  boards  of  the  pr^sa  to  advance  pvr 
to  each  other,  'ilm  bookbiodcr'a  cutting  press  is  a  modification  of  this, 
used  by  bookbinders^  stationcra.  and  others.     See  Bookdinpiko. 

The  acrews  for  presses  were  formerly  made  of  wood,  with  shunt  llirci 
is,  tho  worm  of  the  screw,  if  cut  acrow,  would  moke  a  tri 
base  thereof  abutting  upon  the  cylinder  of  the  screw.     Ir 
necessary  to  have  the  threads  very  coarse,  to  give  ihcu- 
then  the  power  of  the  screw  was  not  so  great  as  in  th<  vi 

acrews  are  made  of  iron,  and  their  threaoa  not  above  onctiint  or  vuc-l 
distance  astmdrr;  tho  tenacity,  hardness,  and  amootlmeaa  of  the 
diminishes  the  friction  considerably.  The  framee  of  the  modern  prei»ei'^ 
mode  of  iron,  wood  being  found  incapable  uf  pennanenily  reiiisUug  the  ^ 
strain  to  which  they  are  mibject,  as  all  the  fibres,  even  of  the  hardest  oak.  bet 
separated  into  ribundfi,  and  then  break,  one  at  a  time,  till  the  whole  beam 

An  excellent  moditicatioii  of  the  screw-press  was  invcnfid  ur.il   tljI* utAi 
%fT.  Daniel  Dunn,  of  Pcntonvillc,  whJch  i»  adapted  lo  a  -^ 
following  la  a  description : — Initcad  of  the  simple  lever,  ' 
straight l)ar,  which  requires  so  large  a  space  to  move  it  in,  ''- 
compound  lever  (much  like  those  employed  in  the  ordlnor)  , 
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power  K  obtnineil  iit  n  um\<^\  rnurA  coni|tact  Appftrntui. 
h  1  lUUUUlU  ftf)  eleTftCion  of  the  tM)iii|iU'lL-  \nvii,  nnil  Fig.  '2  a  plan  of  Iha 
IIOfM  {Mrt  nf  till*  machine  ;  lite  like  k'tUTS  in  (.nch  figure  denoiiiic:  biniilar 
bL  abtli  prvsa  &/i  of  in.-utMve  oat;  &^  the  cheeki  or  side  Frflmiitgi 

m  bead;  u    ■■        :    nxed  iiito  the  liend,  through  which  the  ncrew  ^  is  turned; 
I  tiitt  plaU«n  ;  y  iho  crr>odii,  togctlicr  with  tlic  prcfts-boards  or  metal  plntei 

tihmi.  'i'hu*  tar  ilxe  press  is  like  others ;  but  tusio&d  of  having  a  li»rgu 
ire«,  for  the  insertion  of  a  lou"*  lever  bar,  tliut  part  of 
id  oil  it  i«  lixvil  tt  cirvuliu-  lueuillic  plate  or  wheel  A,  witli 
row  or  r.ti  net-leeth;  uiie  of  the  rowi  of  teolli  pntject  horizontnlly 
flhe  peiip]ier}'»  the  other  verticully,  as  will  be  understood  upon  examining; 
Grnrc*.     i  u  the  baudle  of  the  compound  lever,  which,  being  formed  into 
IvdUBr  eye  at  lh<:  farthest  extreuity,  ii  thereby  fixed  upon,  and  traverses  up 


I^BVB  llw  ftiknim  k,  wluch  u  an  upright  bar  firmly  bolted  to  one  of  the 
Mia  of  tha  nrew.  To  aJler  the  power  occordine  to  circnni stances,  ihc 
WdtxtA  of  la*  handle  i  is  perforated  with  several  holes,  to  receive  a  key  or 
tf  vticb  f*fft*n«  the  other  portion  i  of  the  comjMmnd  lever  to  it  (beat  neen  in 
l»^(  Ibv  c^tr^rmit^-  of  /  is  hooked  or  notcbcil  mi  s«  to  tako  bold  of  the  te<>tli 

Sr»tcl.  '  ■  d  it  haa  u  plate  Mrtwcd  on  to  it  at  o  to  prevent  it  from 

offl  -i  tliQ  com|K)und  lever  at  thu  rrfjuirvd  vievaiion,  »  ituut 

b  fmmrtl  i^to  a  hole,  of  which  lliaru  tu-e  a  scries  made  fur  the  purpose  iu  tire 
I  check,  to  operating  with  this  prewi,  tbo  goodii  are  laid  upon  llie  bottom 
pd  in  lb«  unol  nuinner;  the  pUttrn/  is  iben  bnniphl  down  by  tunnnp  the 
iiMMrlural  itnind  by  hand.  Iho  prcMure  is  then  given  by  pulling  biiok  thn 
rfk  •  Ul  the  dirvitimi,  and  to  the  position.  Nhowu  by  dotted  Lines  ni  t"*fi.2\ 
BPfaMtfdl/ invriug  the  handle  in  tliis  wtty.  the  rAtchct-whi^l  is  drawn  round 
rhith  cimjiri  i.'n'  •(•rew  to  dcacciid  aitJ  lo  lorce  iho  platten  u^aiust 
wUI  ocCttionuUy  he  necessary  to  let  the  levr.t 
upr>-i  <:>i^r  out  Uio  supporting  pin,  luid  putting  it  inlO 

luola  haavatii.      U  ii>-ji  it  is  rc(|ulrrd  to  Unscrvw  the  press,  the  hook(»d 
kt<r  /  ij  pbrrd  in  cotituct  with  the  circle  of  leetli  on  the  upper  but- 
t2i«  n»tcl  ijie  Lever  bcii'g  then  pulled  the  reverti  way,  tlit 

jKAni*cd«  IU.  IT?  token  oil*. 

■^■gr  ■nbsHintwii  lima  pincticid  Atjinding  prcAH  has  been  moile  by  Mr.  J.  L. 
^^HL  ^yp^l»tUid«r,  of  ilolborn  :  it  ■■  phinctilnrly  deai^nrd  for  the  use  of 
I^Bmrv  il*tK<livrv»  uirt  printcrit  -  the  JiriungiruK'nt  dis|»eOMiig  with  i\ig  \ung 
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inconveniont  levcr/as  in  Mr.  Uudu'b.  It  ii  represented  in  the  fbllowH 
flpeclivc  outline.  There  is  little  in  iU  structure  that  variei  Memtlifl 
other  presses  of  the  kind ;  the  head,  bed,  cheeks,  screw,  and  nut,  i 
regarded  as  the  same.  The  chief  novelty  coniUtt  in  employing,  in  addi 
these  parts,  a  toothed  wheel  £,  fixed  ou  tlie  axis  of  the  screw,  and  op( 
upon  It  by  tlio  small  pinion  e  turned  by  the  lever  dj  which  fits  on  the 
end  of  the  axis  of  c,  whereon  it  is  shifted  at  every  (jesh  pull.     The  p< 


ice.    in 
ad  ii|| 


the  piew,  when  brought  down  to  the  work,  mar  thus  be  increased  in  « 
to  the  di^erence  of  the  diameters  between  the  largo  wheel  and  the  liule  i 
the  slow  operation  of  the  press  at  this  time  is  of  little  consequence.  In 
stands  in  but  little  room,  considering  its  mechanical  eflicacy,  and 
factured  at  a  low  price. 

Tlie  foregoing  are  suffioient  examples  of  the  construction  of 
we  shall  therefore  proceed  to  give  a  description  of  a  most  ingeoiout,  che 
effective  press,  in  which  all  the  other  mechanical  powen  ore  brouff 
operation ;  vis.  the  wktei  and  ox/ff,  /«v«r,  torc^,  mdrned  pioM,  and  vJU 
is  one  of  the  inventions  of  Mr.  Ewings,  a  talented  member  of  Ine  1 
fifaehanics*  Institution,  who  obtained  for  it  Dr.  Fellowes's  annual  prise 
pounds.  This  press,  which  is  applicable  to  the  pockine  of  goods,  prei 
joice  from  &uita,  oil  from  seeds,  or  other  purposes  to  wnich  the  screw-] 
usually  applied,  consists  of  a  frame-work,  and  two  or  more  blocks  or 
between  which  the  articles  to  be  subjected  to  pressure  are  to  be  placa 
thaae  vary  in  form,  size,  and  material,  according  to  the  purpoeea  for  «kl 
an  intended.  Mr.  Ewings  docs  not  claim  any  novelty  in  the  oooatnu 
these  parts,  but  ouly  in  his  uitthod  of  producing  the  pressure,  wbicfa  it  i 
hy  bnnging  together  the   pieces  ttut  act  on  the   articles  to  be 
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i;  tbov  HI*  forced  m  by  leven  (in  the  mnnner  rcprpiwntcf)  by  ilic  fol- 

^VI9  1  and  2),  tn  both  of  which  the  Mimu  lettonof  reference  rpprevent 

tivti.    43  U   (he  btisc  uf  the  pren,  fumtshod  at  «nch  t-nJ  wilh  mttfhrt 

i*i,  «fau-h  coiisUtutt'  the  fulrrumi  of  the  levem  h  U ;  c  ii  Oie  top  of  th« 

wjfKirtrd  by  the  frame*  d  d;  and  i"«  are  the  pieces  acting  on  the  goodSi 

wwnwjirdi,    upwnrds,    or   both,    according   as   the    jireawire   may   ht 

'■  m /■}</.  \  it  19  represented  nctinp  upwftnlg;  and  in  Fig.  2  it  ii  repro- 

lidin^'  both  way* :  f/ff  arc  friction  rollers,  between  which  the  vrv^gen 

'  pngVcleJ.     A  conl  ia  fixed  la  a  hook  on  the  end  nf  one  of  the  leve™. 

liug  over  a  puUcy  i,  on  the  end  of  the  other,  is  attached  to  a  >mall 

vludi  S»  fUruiihed  with  a  ratchet-wheel  and  poll,  and  is  turned  by  ft 


W«  havv  ««n  i.lhtr  modiriLaiiuns  of  Mr.  Ewinp«'it  pre«)i,  hut  we  linve 
itiB  at***?*!  as   bcU   calciiliited   to   »how    the  principle  of  it*  aclion. 
mr'  ■  intagTB  of  thi»  press  have  bi-cn  noticed  ine  aimpliciiy  and 

HE  '  Ji«tirtirtioa,  01  it  mny  be  mride  by  almoiit  any  person  nceii»- 

td  to  ii&AOic  etxftnUn  or  imiths*  tool«,  of  very  cheap  matoriali ;  and  a\BO 
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iha  fkdliCy  vfth  which  its  nover  may  bo  vftricd :  if  nt»y  bt 
incrBMfii  to  anv  extent,  sunply  by  changiim  tlio  form  of  the  im 
dnwinn  exhibit  its  various  applications  aim  mode  of  operation 
to  preclude  tbe  neceuity  of  further  reroarkt. 

We  shall  now  proceed  to  the  coniiderotiun  of  those  preMes 
power  applied  ia  communicated  through  the  medium  of  an  ' 
fluid. 

The  hydrostatic,  or  water  press,  as  it  is  sonielimcs  called,  vas  lint 
into  a  practical  form  by  the  late  Mr.  Joseph  Braraah,  and  was  patented 
in   1796.     Since  this  period  it  has  undergone  many  new  inu-M.v.Mi. nt 
eonstructive  department,  which,  although  they  have  not 
mechanical  energy,  have  materially  added  to  its  convenin 
operation  more  easy  and  certain.    The  foDowing  diagram  is  explatiaioty  i 


principle  upon  which  it  acts,  a  represents  the  f.juudminn  plftlc  of  tlie  m 
and  b  the  head-plato,  connected  together  by  four  plronit  hUuhIhi  »!-  t  r  .  f tr 
should  be  of  wrought  iron;  and  the  whole  of  tlieutimwl  fci:  I 

lesiiit  the  entire  force  of  the  presft,  which  ii  exerted  up<m  the;  t 

tl.c  follower  d  and  the  head  of  the  press.     The  piston  or  ram  r,  \  •] 

the  follower  and  goods)  moves  up  and  down  in  a  vc^y  massive  1  4 

//,  bored  vcrv  accurately  at  fts  upper  part  to  fit  tbe  rain,  and  al  iU  lov^i 
somewhat  widened,  aa  sliown  by  the  dottfd  linea,  to  udmit  n  small  quanl 
water,  which  is  forced  into  it  by  u  small  force-pump  ■■  ^ 

above  that  part  of  the  cylinder  where  the  water  di-^i  a  n 

crevice,  an  annular  cavity  is  formed  around  i'  '  '1 

folding  collar  of  leather,  which  presents  a  thin  '{ 

cylinoer,  to  render  the  junction  between  thei 
efiectually  by  the  action  of  the  pressxire  itself, 
the  ram  emerges  from  it,   is  provided  witli 
secured  by  a  covering  plate.  Now  if  we  (> 
the  water  is  admitted  into  tlic  cylinder  to 

and  the  power  applied  ihcrcto  oy  the  lever  of  tiic  pcimp  ti>  be  a  t'»M 
area  of  the  section  of  the  ram  to  be  fi-t  inclirt.   '.re  hi-.^-r  H*  y   fll  — 
tons  applied   to   the  goods  in  this  press,  ueco' 
prcssm'e  of  6uids,  as  explained  under  the  art) 
mentioned  is  unneceaiarily  great  for  ihi:  gcDvnLl  puii'U&ir»  at  n  f  rrs* 
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m  l^it  U  maj  bo  reduced  to  any  rct|uire^  rxleni  by  ilttring  tbe  ptopor- 
«r  ihs  lamr,  tb«  vmlve  of  tr&D»niHiioa,  and  the  ram ;  and  it  »  equoUj 
Ml  liat  ihft  powvrizuj,  by  otJier  modificatioin,  be  increased  to  on  indefinite 


boverer,  be  noticed,  that  in  the  hydrostatic  press  of  Bramah,  in 
vsp,  the  Mmc  time  is  occupied  in  pumping  against  a  Btnoll,  &a  against 
St  feairianofe :  in  olnioat  u)l  cases  the  operation  in  commenced  when  the 
miOB  b  at  <v  iii^rutniim  :  during  the  process  the  increajte  ii  gradual,  and  a* 
tfrniJOMLi  <  .ii.nct!  i5  ftC  a  inoximum.    Asa  remedy  for  tliis  prnclico: 

fmu  tic-.  '  'jc  presses  are  generally  made  with  two  levers  of  dificrent 

w  of  cnanging  the  power  at  some  time  during  the  process. 
os  pTorision,  however,  tlie  time  and  trouble  attcndmg  tbo 
pt,  rendc[«  iU  asvumed  odr&ntoges  a  doubtM  question  of  economy,  and  it 
fesemienlJy,  rarely  rt-sorted  to  in  practice. 

ebnftte  toesc  objections,  Mr.  James  Murdoch  has  proposed  a  scIf-rcgulating 
preoi,  in  which  tlie  change  of  power  proceeds  iu  the  same  ratio  as 
ff  without  uiiy  care  ur  intcrlcrence  on  the  part  of  the  operator. 
Bgenious  armn;t;oinen(  proposed  will  h^.'  ctintpreheiided  by  the  annexed 
9g»t  nwHtnl  fiff,  I  and  /l>/.  2,  togeiher  with  tJic  following  description  : — • 


Tacumn  chamber,  being  similnr  to  the  exhausted  receiver  of  »n 
_  nmible-banrp-Iled  air-pump;  c  a  four-way  cock,  connecting  a 
the  two  force  pumps,  and  its  lower  end  communicating  wilh  the 
j^crv;  rf  **  n  -fction  of  one  of  the  force  pumpn;  /ia  the  plunger,  workine 
{h  tb«  ft'  7,  and  having  a  solid  piston  A  kfycd  on  to  it,  which 
'•fr-tighi  -rged  part  ofd;  giaa.  valve  opening  upwards;  «  the 
^^  Uiilinij  Iu  iIk'  r*^'*^  which  ii  not  here  shown,  it  being  of  the  uatial 
Wfiea ;  o  is  a  wh^el.  over  which  pa.s»<>a  a  chain  connecting  the  two 
int  U  b  fixed  squoie  on  ''  as  ia  the  wheel  p,  which  serves  to 

Im  eaek  by  nitmis  of  a  >  round  it  and  r,  which  is  a  pulley 

^  liMve  on  e,  .•?! '  '  -■ ;    .  .  nhoulder  on  its  lower  part;   j  is  a 

Gai  mptan  on  it  its  lower  end,  and  a  weight  at  its 

fl»d:    r  is  a  r    ;..^   ^.l.ij;  of  tlie  cock  e.     Tie  action  is  «a 
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follows :   tappoae  the  pistons  in  the  situation  shown  in  f^.l    the 
rhftmber  of  tnc  fom'ng  pump  d  is  now  open  tnthe  rncuiiTi  ^ 

chamber  of  e  is  open  to  the  atnioaphcrc  #;  the  lower  bar: 
Upon  raiding  tlie  air  in  the  vacuum  chamber  a,  by  means  ut  luc  au 


^.2. 


the  air  in  the  chamber  d  likewise  becomes  rarefied^  and  the  piston  k  will  d 
as  soon  as  the  pressure  on  it  exceeds  the  preesurc  on  tht-  plunder  /.  and  a  p 
of  water  is  thus  forced  into  the  press  by  the  pipe  "•  By  tlic  descent  i 
piston  A,  the  whcnl  o  revolves,  and  brings  up  the  piston  of  the  chamber  e 
smaller  wheel  p  is  carried  round  at  the  same  time,  aud  turns  the  a 
the  shoulder  on  which,  taking  the  shoulder  oo  s,  carries  it  round  a  Utlli 
the  vertical  line,  when  it  (t)  fulls  into  the  position  of  the  dotted  line,  and 
e  to  the  TBCUum  chamber,  and  H  to  the  atmosphere.  The  air  under  the 
of  e  now  becomes  rarefied,  and  it  descends  in  like  manner  as  the  other, 
larger  the  vesaci  a  is  made  in  proportion  to  the  chambera  d  and  e,  the 
will  the  press  accommodate  itself  to  the  clinnges  of  resistance. 

I^iiiting  presses  are  described  under  the  article  Primtiro  :    see 

CoPTINOUACHlNC,  &C, 

PRINTING.  The  art  of  taking  copies  by  impression  of  type,  enj 
plntes  and  blocks,  or  of  any  design  or  work  whatever,  in  blnck-izik  orpw 
of  various  colours;  but  the  won\  priutrnff,  standing  alone,  without  any  dutr 
addition,  is  usually  understood  to  implv  typography,  or  priiii 
tisuolly  called  lelter'press  priuting.  which  we  propose  to  nol^ 
place. 

It  is  a  remarkable  circumstoitce,  uiat  notwitlutanding  tlio  art  of  UUM 
printing  has  formed  a  new  era  in  the  history  and  character  uf  our  Bpeci< 
origin  of  its  invention  is  involved  in  mysterious  ohacurity.  1*be  nrti 
honour  of  having  ^iven  birth  to  this  sublime  vehicle  of  knowledge  Lai 
claimed  by  the  Itahan,  (he  German,  i\w  Oiitch,  and  the  Swiss  nationa. 
inhabitants  of  Mentz,  Strasbourg,  and  llacilem,  seem  to  1invf>  ih 
ground  for  their  boastings;  but  wr  arc  bound  to 
Venice,  Rome,  Florence,  D&sle,  Aug<tburg,  and  Dui 
irary  thereof.  The  discussion  of  this  interesting  question  nut 
l>ie  nature  af  ottr  work,  we  recommend  those  of  our  rtfailers  whv' 
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upon  (he  rarly  hiitory  of  the  art,  to  the  article  PniirnHn,  in  the 

We  may,  howerer,  obKrve,  chat  it  seems  to  be  admittM 

ml  this  inreuUon  took  plac«  about  the  year  1440,  snd  wa«  brought 

by  William  Caxton,  vho  set  up  hti  first  prcu  in  Wtrstminiitcr  Abboy, 

to  print  hooks  some  time  after  thd  year  1471.    In  the  early  stages  oT 

i  iamreasions  were  taken  off  with  a  list  coiled  up,  sucb  tu  the  card- 

at  tiiis  day;  but  when  they  came  to  use  single  types,  they  employed 

tf  with  Tellum  and  parchment.     At  last  the  press  was  introduced, 

lually  to  its  present  state.     The  same  observation  applies  to  the 

common  writin?  ink  was  employed;  and  the  printing  ink  of 

•tee,  and  lamp-black  and  oil  (that  now  used)  were  introduced 

^e  aba]]  now  proceed  to  explain  the  printer's  art,  as  it  is  prac' 

rfMnt  day;    premising  that  It  is  divided  into  two  branches, 

tl»e  arrangement  of  the  types,  and  press-u^ork,  or  the  taking  off 

from  t}'pes  so  arranged :  tba  workmen  employed  are  therefore  dia- 

kkh)  two  classes, — "compositors"  and  "pressmen.**  Each  compositor 

^'     of  desk,  coJled  a  frame,  and,  in  most  instances,  he  has  a  ciesk  or 

\t    The  frames  project  laterally  from  the  wall.     At  iotervala 

tables,  with  stone  tops,  technically  called   imposing-stones. 

which  a  compositor  works  ia  constructed  to  hold  two  pair  of 

of  cases  contains  all  the  letters  of  the  alphabet,  whether  small 

as  well  as  points,  figures,  &c.  &c.    One  of  these  pair  of  casca 

lb«  AosDaa  letters  tlie  other  by  the  Italic     The  upper  case  u 

^tnSy^  ctuht  partitioDs,  all  of  equal  size  ;   and  these  partitions  con- 

ct  cautal  letters,  one  denominated  "  full  capitals,"  the  other 

act  ci  figures,  the  accented  vowcla,  and  the  marks  of  reference 

Tbe  lower  case  is  divided  into  partitions  of  four  difi'erent  sizes ;  some 

and  end*  being  a  little  smaller  than  the  divisions  of  the  upper  case; 

the  centre,  being  equal  to  two  of  the  small  divisions;  otliera  equal 

9f  MBd  vnc  oqoal  to  six  ;   in  all  there  are  fifty-three  divisions  in  the  lower 

71w  inemiality  in  the  size  of  the  cells  in  the  lower  case  ts  to  provide 

•  B«At  dinereuces  oa  to  the  quantity  ref]uired  of  each  letter.     According 

p  MOi^uaffe  ID  woich  it  is  used,  one  letter  is  much  more  wanted  than 

^bond  tne  proportions  required  of  each  have  been  pretty  accurately 

loog  expenenoe.     As  some  of  our  readers  may  be  curious  to  know 

■oniotis,   aa  they  apply  to  (lie  English  language,  we  subjoin   the 

leri'  acale  for  the  tmal]  characters  of  a  fount  of  letter,  of  a  particular 

re^ght  — 


8,600 
l.tiOO 
.'J.OOO 

i,i(»n 

IJ.IJIU) 
2..'.CX) 
1.700 
6.4  QU 
8.0O0 
400 
800 
4,000 
3.000 


S,000 
8,000 
1,700 

fiOO 
6,200 
8,000 
9,000 
.{,400 
1,200 
2,000 

400 
2,00(» 

200 


"*■'■•*'  a  particular  letter  in  required  renders  it  necessary  tliat 

'«o  should  be  arranged,  not  as  the  letters  follow  each, 

:tio«e  in  most  frequent  use  should  be  nearest  the  hand 

iTor.    The  point  to  which  he  brings  the  letters,  tdier  picking  them 

ocIU,  is  not  far  removed  from  the  centre  of  Oic  lower  cose; 

a  nAffc  of  About   six    inches  on  every  Aide  he  can    obtain    the 

m,  i)»  u,  o,  p,  u,  t.  Of  Olid  r,  the  letters  tu  most  frequent  um.     The 

u  V 
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vpaces,  which  he  wftuti  for  the  division  of  every  word,  lie  dcae  at  hu  b«n4. 
tne  bottom  of  the  central  division  of  the  lower  case.  It  muiit  be  cradle  ofavti 
thttt  the  nuLD  who  contrived  this  arrangement  saved  ft  rost  de«l  ot  liiue  t« 
compoftitor. 

The  CAMS,  particularly  the  upper  one,  are  pbeed  in  ft  klopiog  pon 
the  compositor  may  tJie  more  readily  reach  the  upper  boxes.     The  if 
in  wliich  llic  lelters  are  >et  is  called  a  compo«ing-etick.  whicbronsivta  ofl 
nnd  narrow  plate  of  iron,  brass,  or  otiier  compound  metal,  on  the  right  j 
which  arises  a  ledge,  which  runs  the  whole  length  of  the  plate,  and 
sustain  tlie  letters,  the  sides  of  which  are  to  rest  Bgainst  it ;  along  thia  i 
a  row  of  holes,  which  serve  for  introducing  the  screw,  in  order  to 
shorten  the  extent  of  tiie  line,  by  moving  the  sliders  fiirther  from,  or 
the  shorter  ledge  at  the  end.     Where  marginal  notCi  arc  requirvd  in  a 
the  two  sliding  pieces  ore  opened  to  a  proper  distance  from  each  otbtr,  m 
a  manner  as  toat,  while  the  distance  oetwecD  fomu  tlie  )■/" 
the  text,  the  distance  between  the  two  slidmg-pieces  forms  th<; 
for  the  notes  on  the  aide  of  the  page. 

Before  the  compoaitor  proceeoa  to  composcj  he  puts  a  rule  or  Uilo  dlf 
brass-plate,  cut  to  the  lenftli  of  the  line,  and  of  the  same   hught 
letter,  in  the  composing-stick,  aguust  the  ledge,  for  the  letter  to  bear 
Thiisprepared,  tlie  compositor  having  Oie  copy  before  him,  and  hit  stick  In 
hand,  his  thumb  being  orcr  the  slider;  with  tnc  right  hand  ha  takes  up  the! 
one  by  one,  and  places  them  against  the  rule,  while  be  suppocta  tJiem 
lull  thumb  by  pressing  them  to  the  end  of  the  slider,  the  otiier  lumd  ' 
stantly  employed  iu  setting  in  other  letters,  which  is  effected  by  a  skilf 
man  at  an  average  rote  of  about  thirty  per  minute.    A  line  beiug  thua  rc_ 
if  it  end  with  a  word  or  syllable,  and  exactly  fill  the  measure,  there  ni 
further  care;  otherwiae  more  spaces  are  to  be  put  iu,  or  else  the 
lessened  between  the  several  words,  in  order  to  make  the  measure  quit 
that  every  line  may  end  even.    The  spaces  here  used  are  picoea  of  metal  i 
ihapea  Ukc  the  shanks  of  the  letters;  they  ore  of  various  thickneaaes,  and  i 
preserve  a  proper  distance  between  the  WQrds;  but  not  standing  *o  hij^bi 
'etlers,  they  make  no  impression  when  the  work  is  printed.     The  tint  Imc  Ul 
thus  finished,  tlie  compositor  proceeds  to  the  next;  in  order  to  -i  '  <  '^ 
removes  tlie  brass  rule  from  behind  the  former,  andpUccs  it  bcf«M 
Gomposee  another  line  against  it  after  the  same  manner  as  before;  ^:      ^ 
till  his  slick  is  full,  when  he  empties  all  the  lines  contained  in  it  lutQ, 
called  a  galley,  whieli  consists  of  a  flat  piece  of  mahogany,  or  other  fit 
with  a  ledge  of  a  proper  height  at  the  mai^in  of  iu  two  sides.     Itie  col 
then  fills  and  empties  his  composing^tick  as  before,  till  a  complete 
formed ;  when  he  ties  it  up  with  a  cord,  and,  setting  it  by,  he  prooaedi  to 
next,  till  the  number  of  pages  constituting  u  sheet  is  completed;  which 
he  carries  them  to  the  imposing-stone,  there  to  be  ranged  in  order,  and 
togetlicr  iu  a  frame  colled  a  chose, — and  this  is  termed  imposing.      The 
is  a  rectangular  iron   frame,  of  diiferent  dimensions,  according  to  ihv 
of  the  paper  to   be   printed,  having   two    croas-pieces   of  the    same 
called  a  long  and  short  cross,  mortised  at  each  end,   so  oa  to  be 
occasionally.     By  the  different  situations  of  tlicse  croases,  the  chase  is 
difierent  volumes;  for  quartos  nnd  octavos  one  traverses  the  middle  lei 
the  other  broadwise,  so  as  to  interaect  ench  other  in  tlie  centre  i  fur  tweKvtl 
twenty-fours,  the  short  cross  is  shifted  nearer  to  one  end  of  the  cl 
folios,  the  long  cross  is  removed  entirely,  and  the  short  one  remail 
middle ;  and  for  broadsides,  no  cross  is  required.    To  impose,  or  arranji 
the  pages  in  the  chaw,  the  compositor  makes  use  of  a  set  of  f 
ing  of  slips  of  wood  of  different  dimensions,  somewhiit  low 
some  of  inese  are  placed  atUie  top  of  the  pe^es,  and  rr."    ' 
between  thorn,  to  form  the  inner  margin  ;  and  others,  \. 
tlie  rnd*^  and  buttoius  of  the  pages,     lliui*  »I1  tli<'  i,„ 
proper  distances,  and  secured  tiom  being  ' 
placed  about  them,  they  are  all  untied,  nn  . 
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IB^Mi  of  «*rtJ,  eiHUd  quoins,  betvcen  the  slanting  side  of  the  foot  and 
ilg  idaka  And  t'  I  V  means  of  a  piece  of  hanl  Tood  and  a  mallet; 

B  Mng  tlnu  l<  i'>i;etbcr,  so  (hat  none  of  the  letters  will  full  out, 

JjtmAy  to  be  coitiiniLti'il  to  the  pressmen.  Id  this  condition,  the  work  is 
I A  fnrm  \  and  a«  two  of  these  forms  arc  in  most  cases  required  for  every 
I'fs  between  the  pages  in  each  form  should  be 
'(  ihe  iiii{)ression  uf  the  pages  in  one  form  sliall 
juu-iiy  on  mc  uxcn  Qi  iiic  pages  of  tbc  other;  the  effecting  this  is  called 
l«r*gi»lM-. 

It  b  impoasible  but  that  tlicre  must  be  some  mistalce  in  the  work,  either 

gh  the  oversight  of  tbc  cnmpositor,  or  by  tlie  casual  transposition  of  lettera 

»  c«*ef »  a  sheet  b  printed  off,   which  is  called  a  proof,  and  given  to  the 

etor,   who,   nflcr  reading  it  ovpr,  and  rectifying  it  by  the  copy,  making  the 

iltOQs  in  the  margin,  returns  it  to  the  compositor  to  be  corrected.     The 

ifliilvr  then  unlocking  the  form  upon  the  correcting  stone  by  loosening  the 

n  er  we^eft,  rectifies  the  mistakes  by  picking  out  the  wrong  letters  with  a 

!  -d  steel  bodkin,  and  putting  others  into  their  places.     After 

^n  made,  and  corrected  as  before ;  and  lastly,  there  is  another 

called  0  rfviKc.  which  is  taken  from  the  form  when  6nally  placed  on  the 

I  la  order  to  ascertain  nhctber  all  the  mistakes  marked  in  the  last  prool 

been  corrected. 

hepmnmnt  business  is  to  work  nfT  the  forms  thus  prcpareil  and  corrected 
ti  coinpo*^(t<>i-  ir.  A,\\ng  which,  there  ore  four  things  required — paper,  ink 
lamiiif^  T.  or  rollers,  and  a  press. 

l'  pteiMin^  .  1'  '  ''*^  ^^^'  '^  ^  '^  ^^  ^^^  wetted  by  dipping  several  sheets 
licr  in  water;  iliese  are  afterwards  laid  in  a  heap  over  each  other;  and  to 
I  ihnn  take  i)ie  water  et^uolly,  they  are  pressed  close  down  with  a  weight 
e  lop. 

m  tak  is  made  of  oQ  and  lamp-black ;  for  the  manner  of  preparing  whicbi 
ftt. 
IkaQs,  by  which  the  ink  was  formerly  applied  on  the  forms,  were  a  kind 
fiauiels  with  handles,  the  cavities  of  which  were  iiUcd  with  wool  or 
Wl  also  a  piece  of  leather  or  pelt  Tiailed  over  the  cavity,  and  made 
tij  tofl  by  soaking  iu  urine,  and  being  well  rubbed.  One  of  theie  the 
took  in  each  hand,  and  applying  one  of  them  to  the  ink-block,  daubed, 
««Hted  them  together,  to  distribute  the  ink  equally,  and  tlicn  blacked  the 
I*  vfaieh  was  placed  on  the  press,  by  beating  with  balls  upon  tlic  face  ot 
i|CI*r.  A  considerable  improvement  on  this  plan  has  been  euecU'd  by  means 
Mtt%  which  are  now  generally  in  use.  Tliese  con&ist  of  a  cylinder  mada 
flonfaination  of  treacle  and  glue,  which  runs  on  an  iron  rod,  affixed  to  wliich 
i;ve  handle*.  Instead  of  beating,  as  in  the  former  case,  the  cylinder  is 
d  orrr  the  lace  of  the  form,  by  which  the  ink  is  applied  in  a  much  more 
t  VMioert  and  with  a  considerable  decrease  of  labour. 
M  MvliMt  printing  presses  were  the  common  large  wooden  screw  presses, 
iofri^  -.  ii,^  ..-„-,.,,.  (jjjy  fop  eompresaiog  paper,  cToih,  &c.  Of  course  this 
$  r;l  OS  must  have  been  very  slow  and  laborious;  and  the 

mn  -i-  -f  -y, Lutwecn  the  two  solid  inelastic  surfaces,  a  considerable 

•»  of  caiv  must  have  been  exercised  to  prevent  injury  to  the  letters  or  type 
IM  Umt*  Such  presses  were,  however,  used  for  about  300  years,  without 
mM  ancmptin^  to  improva  them.  A  short  time  previous  to  the  year  1770 
jg—  that  William  Jansen  llUew,  a  mathematical  instrument  maker,  of 
HHlwt,  recommended  the  introduction  of  a  spring,  both  over  the  head  and 
^Be  bed  nf  (he  press,  which,  upon  trial,  proved  very  satisfactory  ;  he  took 
ritahdf  '  in  of  tlie  working  screw,  giving  it  more  threads,  which 

>>tiun  ;  and  this,  combined  with  the  action  of  the  springs, 
x^i.>ii  •*  »hari>er,"  wiilmul  "  hardness."     Blaew'e  presses  were 
t  an  impiorement  upuu  their  precursors,  that  Luckcouibe,  in 
Printing^   tiublishrd  in  1770,  says,  "There  are   two  sorts  of 
the  old  atid  tho  new  foAluoned;  Uie  old  surt,  till  ()f  late  years, 
fatma  used  iu  EngUud.  "     Now  the  " newUsluoned  "  prat  of 
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Btaew,  though  it  hat  become  very  old-fmshioned  to  nodeni  pi 
Kfpectable  a  machine,  in  our  eyes»  to  be  wholly  omitted  in  theie  pa_ 
diflen  not  in  any  conAiderable  degree  &om  the  wooden-framf^d  preeaee  i 
hy  many  of  our  priaterSt  we  ihairhere  annex  a  detcriptioD  which  will  anfj 
I4>ply  to  them  bodi.     It  coD<i*t»  of  two  upright  beami,  called  che^i^  a] 
lect  long,  tenoned  into  a  cap  above,  and,  at  their  lower  endi,  into  a 


£'ame,  on  which  it  stands.  The  head  of  the  press  is  sustained  by  t1 
bolts,  that  posa  tlirough  the  cap.  A  screwed  nut  is  fixed  in  the  bead,  | 
which  the  screw  works  when  operated  upon  by  the  lever ;  the  lowvl 
mity  of  this  screw  is  colled  the  spindle,  which  ii  a  cylindrical  piece  | 
working  in  a  metallic  cup  of  oil,  fixed  to  on  iron  plate  let  into  the  top  of  I 
■olid,  and  thick  piece  of  mahogany,  whose  surface  is  brought  to  8  tr 
•mooth  plane,  and  is  called  the  pUtten.  This  flatten,  by  pulUng  the  I 
made  to  descend  and  press  upon  a  blanket,  which  covers  the  paper  lai 
the  form  of  types,  and  thereby  produces  an  impression.  The  form  is  UA 
a  broad  Sat  stone,  or  thick  marble  slab,  which  »  let  into  a  wooden  franu 
a  coffin ;  tliisi  cofiiu  is  fixed  upon  a  carriage,  which  is  made  to  run  upon 
xontol  railway  under  the  platten  for  an  impression,  and  out  clear  of  tha 
to  take  oS"  the  printed  sheet,  and  put  a  blank  one  in  its  place.  This  Imm 
And  forward  motion  of  the  carriage  and  form  is  produced  by  a  strap  and  I 
turned  by  a  winch  handle.  The  paper  is  adjusted  and  held  down  byal 
frame,  called  the  tympan  and  frisket,  which  again  fold  down  over  the  &«] 
'^pe,  in  a  very  exact  manner,  before  the  form  is  run  in  under  the  plai 
receive  an  impression.  By  presses  of  tliis  kind,  about  250  imprestions  4 
rcdf  in  on  hour;  in  light  work  it  is  extended  to  300  in  an  aotir;  aa4 
presses  of  this  kind  were  used  for  printing  newspapers,  the  prinlen  mi 
oy  extraordinary  efforts  and  relays  of  men,  to  work  as  many  as  J 
the  hour. 

The  principal  defect  in  the  common  or  oldfashioned  press  just  detcribad,! 
in  the  effective  power  of  tlie  lever  being  uniform  throughout  its  ran^  of  I 
Kquiring  tlie  pressman  to  exert  his  bodily  strength  to  the  utmnat,  m  giW 
tug  at  the  end  of  the  pull ;  at  which  time  only,  when  the  platten  is  aowi 
the  form,  groat  force  becomes  necessary  This  disadvantage  is  com 
obviated  in  the  improved  press  invented  b)  the  late  patriotic  Earl  Stl 
which  machine  we  purpose  describing  after  having  explained  the  p< 
upon  which  its  chief  excellence  depends,  namely,  the  combination  of  lev 
which  the  plattcu  is  forced  down 
upon  the  form  of  types.  In  the  an- 
Hexed  diagram  a  h  represents  a  short 
;  lever,  which  is  connected  to  the  top 
'of  tlie  screw  which  carries  the  platten, 
the  shorter  arm  of  the  said  lever  being 
the  radius  of  the  screw ;  its  longer 
arm  the  distance  between  the  centre 
of  the  screw  to  the  point  6.  This 
lever,  by  means  of  a  connecting  rod 
c,  acts  upon  the  bent  lever  drg^ 
whose  fiilcnim  is  at  e ;  and  as,  by 
this  combiuuliun  of  the  lever,  the 
platten  acts  but  through  a  small 
•■pace  in  comparison  to  the  space 
sd  through  by  the  power,  it  fol- 

r>  that  the  enect  must  be  very 

rerful.  But  it  is  necessary  that  this  effect  should  be  at  a  mnxfnrai 
platten  impinges  upon  tne  type,  and  this  object  is  acc""  '  ' 
Lttigular  position  of  the  levers  ;  for  when  the  platten  is  elevati ' 
parallel  to  the  line  h  i,  and  its  shorter  arm  ed  \a  nearly  peTpotiajculci 
Vame  line,  and  also  tlie  connecting  rud  c  ;  therefore  will  mov«  tha  rod  «J 
greatest  velocity  during  the  fiist  part  of  the  motion  of  the  lever 
time  the  lever  a  6  forma  ui  acute  angle  with  the  line  A  i; 
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JiMitiMiligi'i  in  cautinff  the  revolution  of  the  icrew ;  hut  by  the  time  the 
ry  b  Wtnif^lil  pcTj^t^Tidicul'ir  to  the  line  h  i  (when  the  platten  imping«a 
tLc  ijy*^)  the  Ifvcr  a  b  la  alao  perpendicular  to  the  connecting  roii  e ;  tfon». 
ly  It  wilt  •} —     -  ~rt  iu  greflte«t  influence  in  causing  the  revolution  of 
id  :  alto  tbe  power  of  the  workman  will  be  applied  at 

[lea  to  U>.  .c.  ^ .  .  ■;,  therefore  will  produce  the  greatest  effect  precisely  at. 

of  irnpaet. 
**  Stiabope   press "    is,   in  other  respects,   a  considerably   improved, 
He  whole  frunie  ia  made  of  one  massive  iron  casting,  at  reprv^ 
it  kk  in    the  subjoined  cut,   which  exhibiu  a  pemprctive  view  of  it 
spper  part  of  the  machine  a  nnt  is  fixed,  into  which  a  stout,  wel 


/  works,  hn^ng;  %  conical  end  that  operates  upon  the  upper  end 
itiider  m,  which  is  fitted  Into  a  dovetailed  groove  formed  between  two  ver- 
Ihars  R  n  of  the  frame.  The  slider  has  the  pUtten  o  firmly  attached  tu  tho 
id  of  it ;  and  being  accurately  fitted  in  the  guide  burs  n  n,  the  platten 
land  talU  parallel  Co  itself  when  the  screw  /  is  turned.  The  weight  of  the 
and  slider  is  counterbalanced  by  a  heavy  weight  p,  which  is  suspended 
a  lever,  that  acts  upon  the  slider  to  lift  it  up,  and  keep  it  always  bearin 
the  |ioii)t  of  the  screw.  At  f  is  a  forked  support  to  the  railway  and  car- 
Tb«  carriage  is  moved  by  a  winch  or  "  rouncc,"  with  a  "  roit "  and  leath  ei 
vUdb  poM  roond  a  pulley  r,  one  strap  extending  to  ttie  back  of  the 
to  draw  it  in,  and  two  others  pass  round  the  wheel  in  an  opposite  dirrc- 
to  draw  it  out:  t  is  the  table  on  which  the  iy[»e  is  laid.  The  combina* 
fflf  leven  in  this  machine,  it  will  be  observed,  is  precisely  the  same  as  in 
diagraiUi  and  their  action  is  the  same;  consequently  further 
Ihem  is  omitted, 
sapcriority  of  iron  presses  over  the  wooden  ones  may,  in  a  great  mea- 
fce  attributed  to  th^  extreme  acniracy  with  which  the  corresponding 
«f  th*  platlen  and  table  are  levelled.  This  is  eflTecled  by  turning  them 
lalfac,  with  a  ilide-reRt:  and  this  is  performed  with  tuch  precision  that  if 
Jo  DPt  b«1»  a  hair  or  a  thin  pif^ce  of  pnper  in  every  part,  they  are  not  con- 
In  b*  flaiahcd.  Tlie  Adiantncc  of  time  workmanship  must  be  iippartMit 
h  prtiMiBg  msA  ntrfiires  u  tho»c  of  nur  hir:,'.*  ruMTsnapcrs,  and  clearly  bringing 
■p  ncry  letter  Hid  du(  out  vf  pcrliaps  a  huuilitd  thousand  or  more;. 
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Numerous  alterations  have  oeen  mcccsaivelj  mode  upon  th«  S 
the  manufsclurexs,  who  magnify  them  to  lite  public  aa  being  vut 
ai  increasing  the  productire  power  of  the  press  in  a  duplicate  and  e 
ratio ;  but  our  mechanical  readers  will  at  unce  pcrceivo  the  im 
oorrectnen  of  such  statemcnta :  that  if  there  be  a  loss  of  ten  or  fifkesn 
uf  the  power  applied  to  the  Stanhope  press,  ariiing  from  friction,  &c.^  n 
fication  whatever  of  the  lix  mechanical  agents  can  sare  the  whole  of 
The  pren  may  be  rendered  more  convenient  and  handy*  and  the  nunor  a| 
ments  and  appendages  may  be  also  improved;  indeed,  we  doubt  not  thi 
amelioration!  hare  been  and  will  continue  to  be  introduced  ;  but  they  I 
perfectly  insignificant  and  trifling  when  compared  wilh  the  beautiful  im 
of  the  patriotic  Stanhope.  Amongst  the  ablest  mimufacturen  of  the  ] 
day  of  iron  presses^  we  may  mention  Messrs.  Ruihven,  Medbont, 
Sberwin,  Clymer;  there  are  many  othera,  we  doubt  nut,  of  equal  abili^ 
have  nut  luccecded  in  muUng  themselves  as  well  known.  All  the  presa 
we  have  from  time  to  time  seen,  and  especially  thn^e  of  the  manunclul 
have  named,  possess  some  peculiar  points  of  excellence  as  veil  aa  del 
their  mechanism,  to  describe  and  discusn  which  would  take  up  much  til 
■pace.  In  justice,  however,  to  the  two  jirst-named  gentlemen,  whose  xnr( 
poasesa  great  originality  and  simplicitv,  we  must  anord  room  for  a  compi 
noti(»  of  the  peculiar  contrivances  which  distinguish  t])em  from  all  oiha 
In  1813  Mr.  Katliven,  of  Edinburgh,  took  out  hii  pateut,  which  tvnni 
expired,  the  invention  is  public  property.  Instead  ot  placing  the  types, 
the  case  in  all  previous  inventions,  upon  a  movable  carriage,  they  are  fix« 
a  stationary  tame,  and  the  plattcn  nnd  tympons  are  drawn  over  it,  al 
impression  is  effected  by  a  srstem  of  levers,  the  ocUon  of  which  the  M 
diagram  will  ser^'e  to  explain, 
ac  6  is  ail  angular  lever,  whose 
longer  arm  a  r  is  in  the  form  of 
a  winch,  to  which  the  workman 
applies  his  power  ;  while  tlie 
■norter  arm  c  b  acts  upon  the 
extremity  of  the  connecting  rod 
til  hy  which  its  eflicacy  is  tran»> 
mitted  to  the  point  e  of  the  lever 
eft  whose  fulcrum  is  at  j  ;  lliis 
lever  is  connected  by  the  rod  A 
to  the  exlreniitics  of  tlie  levers 
iclm,  whose  fulcm  are  m  m.  The 
rods  n  n  are  connected  with  the 
levers  kim  at  II,  while  then- 
upper  ends  act  upon  the  support 
of  tlie  plutteu  by  means  of  a  species  of  hooks.  Now  if  the  lever  or  wh 
be  turned  in  the  direction  of  the  dotted  line  a  o,  the  shorter  arm  c  li  mi 
the  rod  d  in  the  direction  be  ;  cousequeully  the  point  e  of  Ute  luver  f) 
move  in  the  dicection  of  the  dotted  line  ep;  and  as  tlie  point/ will  d< 
similar  arch,  the  rod  h  will  depress  the  ends  k  of  the  leveni  ^  /  m  ; 
the  rods  nn  will  be  drawn  down,  bringing  with  them  the  platleu. 
regulation  with  regard  to  Oie  angular  positions  of  the  levers  is  ofavcrrtd 
beautiful  arrangement  as  in  the  Stanhope,  so  ihat  their  greatest  efikacjria 
at  the  moment  of  impact. 

Mr.  Medhurst'fl  press,  except  in  the  mechanism  by  whicli  tlie  power 
municated  to  the  platten,  resembles  those  in  general  use  ;  but  in  thai 
forms  a  very  remarkable  exception  ;  no  screw  is  used :  but  the  spindle  to 
the  platten  is  made  fast  is  swelled  out  at  its  upper  end  intn  »  broa 
collar,  OS  shown  at  a  in  the  following  cut,  into  wmch  the  f<'ver  nr  han 
the  press  in  inserted.  At  equal  distances  apart  on  llie  upp 
couar  are  turned  out  of  the  solid  two  steps  or  cupt,  win 
two  inclined  bolts  ce,  which  bolts  are  supported  at  then 
points  of  two  Bcrcw-bolts  d  d,  that  pass  through  the  head  r, 


upper  CDCU  1 
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d»lM»&  of  ^c     l^h«n  fhe  nlatten  U  up,  tfa«  rodi  re  Iran  In  lb* 
poattioa,  u  thovn ;  but  wbea  Ui«  vpiadle  U  turned  a  quarter  of  a  reT»- 


tka  bolts  «  e  take  a  vertical  poiition,  and  as  the  head  t  u  immovable,  the 
die  Bpindle  »  forced  down,  and  vitb  it  the  platten  to  which  it  ii 

to  the  tnfarodnction  of  printing  machinn,  the  pre«  department  vos  one 
labour,  whenever  extraordinary  expedition  was  required.  It  was  par- 
ty the  case  witli  ncwipapers,  of  which,  with  the  utmost  exertions,  scarcely 
than  750  copies  could  be  obtained  in  an  hour:  the  consequence  wai, 
ssevtpaper  offices  where  the  circtdation  was  extensive,  it  wiis  luiind 
ly,  in  order  to  get  the  pnpcr  publifihed  in  lime,  to  compose  two  or  moru 
■o  that,  by  going  to  press  at  the  same  time,  the  demands  of  the  pubhc 
jpomplieu  with,  thus  occasiuoing  an  enormous  increase  of  expenditure 
rnmp™itors*  and  press  department-  In  q  newspaper  circulntitii; 
>piet,  this  expense  amounted  atmually  to  at  lea^t  2U00A,  all  of  which 
red  by  the  introduction  ol'  muchines. 

vol.  of  tlie  Quarier/y  Journal  of  Science  (new  series)  is  inserted  a 

teation    "  oti  the  recent   improvements  in  the  art  of  printing,"  by 

r,  a  genlieman  of  extensive  information  upon  every  thing  relating  to 

jeet,  who  has  invented  manv  important  improvements  in  the  mechanism 

of  the  art,  both  individually,  and  in  conjunction  with  his  partner, 

i|iplcgatb,  and  who  is  therefore  emiuuntly  qualified  to  give  a  correct 

of  the  fiujts,  which  we  shall  subjoin,  slightly  abbreviated  from  the 

Tlie  little  diagrams  that  arc  inserted  in  tho  body  of  the  text  serve 

in  a  very  clear  and  concise  manner,  the  leading  principle  or  arrange- 

cf  Ibe  euccesnve  inventions  described,  respecting  wuich  it  is  also  neces- 

oberrve,  that— 


parte  in  every  figure  represent  the  inking  apparatus. 

"  lines            „  „  the  poper  cylinders. 

l^r  |fcrpmdicular  lines    „  „  tlie  types  or  plates. 

The  arrows                         „  „  the  track  o^  the  sheet  of  paper. 

(D  the  year  1790  that  Mr.  William  Nicholson  took  out  a  patent  for 

iaprovmientB  in  printing :  and,  on  reading  his  sTKcifi cation,  every  one 

iWMnMk  with  ihi"  extent  of  his  ideas  on  the  subject:   to  him  belongs, 

^oglft^   t^i..    J...iinMf  q{  (he  fir**    ciinn^rtifm  of  printing  by  means  of 

ill*  r  •••  his  own  "  'ed  of  legal  reilundancica : — 

It  tiir  first  ■  .  t  only  avail  li  the  u*nial  methods  of  making 

bis  J  ^  likewise  make  and  orrango  them  in  a  new  way,  vit.  by  ten- 

|k»  tad  of  tlw  letter  gradually  smaller ;    such  letter  (,he  say*)  may  be 
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fanpoicd  on  a  cylindrical  snrface ;   tho  disposition  of  typac,  pUtM,  and  Uock% 
upon  •  cylinder,  are  partA  of  my  invention. 

"In  the  second  place,  I  apply  the  ink  upon  the  nir&ce  of  the  typ« 
plates,  &c.  by  causing  the  surface  of  n  cylinder,  smeared  with  colooring  mattcri 
to  roU  over,  or  successively  apply  iliclf  to  the  surface  of  the  ty  oes,  &c.,  or  dM 
I  cause  the  types  to  apply  themselves  to  the  cylinder.  It  ia  o^MoluIely  dmo- 
aary  that  the  colouring  matter  be  evenly  distributed  over  this  crlinder,  and  I* 
this  purtKue  I  apply  two,  three,  ur  more  smaller  cyliudera,  called  distributiB| 
rollers,  longitudmolly  ogninst  tho  colouring  cyUnders,  so  that  they  Dtay  W 
turned  by  the  motion  of  the  latter;  if  this  colouring  matter  bo  very  thnir  1^ 
apply  au  even  blunt  edge  of  metal  or  wood  against  tbo  cylinder. 

"  In  the  third  place,  1  perform  oil  my  impreaiions  by  the  action  of  acyl 
or  cylindrical  surface ;  that  is,  I  cause  the  paper  to  pass  between  two  cylinili 
one  of  which  has  the  form  of  types  attached  to  it,  and  forming  part  of 
aurface,  and  the  other  Is  faced  with  cloth,  and  8cr\'es  to  prcsa  the  paper  lo 
to  take  off  an  impression  of  tho  colour  previously  applied ;  or  otherwise,  I  ci 
the  form  of  t)-pes,  previously  coloured,  to  pass  in  cloio  and  successive  eoni 
with  the  paper  wrapped  round  a   cylinder  with  woollen    cloth."      He 
described  a  method  of  raising  the  paper  cylinder,  to  prevent  the  type 
soiling  the  cloth. 


^ 


MidtaUw'M  arrtofmaat  far  ardM  Igipt. 
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Hieae  words  specify  the  principal  parts  of  modem  printing  machinea; 
had  Mr.  Nicholson  paid  the  same  attention  to  any  one  part  of  his  invi 
which  he  fruitlessly  devoted  to  attempting  to  fix  types  on  a  cylinder,  or  ' 
known  how  to  curve  stereotype  nlates,  he  would,  in  all  probability,  haw 
the  first  maker  of  a  printing  machine,  instead  of  merely  suggesting  iha 
on  which  they  might  be  constructed. 

The  first  working  printing  machine  was  the  invention  of  Mr.  T.  K< 
native  of  Saxony;  he  Bubmitted  liis  plans  to  Mr. T.  Kensley,  the 
printer^  and  to  Mr.  li. Taylor,  the  scientific  editor  of  the  Phiiotophieal . 
These  gentlemen  liberally  encouraged  his  exertions,  and  in  1811  he 
patent  for  improvements  in  the  common  press,  which,  however,  produced 
favourable  result.  He  then  turned  his  attention  to  the  use  of  a  cylinder* 
order  to  obtain  tJie  impression,  and  two  machinei  were  erected  for  printioig  I 
Tiroes  newspaper,  the  reader  of  which  was  told,  on  the  28th  of  November,  If 
that  he  held  in  his  hand  a  newspaper  printed  by  machinery,  and  by  th« 
of  steam. 

In  these  machines  the  type  was  made  to  pass 
under  the  cylindtr,  on  which  was  wnippcd  the 
slicet  of  pnjier,  the  paper  being  firmly  held  to 
Hie  cylinder  by  means  of  tapes  ;  the  ink  was 
placed  in  a  cylindrical  box,  n'om  which  it  waa 
forced  by  a  powerful  screw,  depressing  a  tightly- 
fitted  piston;  thence  it  fell  between  two  iron 
roUen :  below  tlicse  were  placed  a  number  of 
other  rollers,  two  of  which  had,  in  addition  to 
their  rotatory  motion,  an  end  motion,  that  is,  a 
motion  ii\  the  direction  of  their  length ;  the  whole  ij^tcm  of  rollen 
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ft  tvow  wtucli  sppUtd  the  ink  to  tho  types.     In  order  to  obtain  a  gr^at  number 

40IIII  vmm  tiie  utne  furm,  a  paper  cylinder  (i.  f.  a  cylinder  in  which 

u  wrapped)  trot  placed  uu  eactt  sitiu  of  the  inking  apparatus,  the  rorm 

und«r  boUi.     The  machine  pru<luccd  1  lOU  impreinioni  per  hour  ;   aut^ 

inptoTenienU  raised  them  lo  1600  per  hour. 

nejit  »iep  was  the  invention  of  a  machine  (also  by  Mr.  Koeaig)  for 

!>!«■   ot  (he  slwet;    it  resembled  two  single  tnachiitt'S,  placftd 

rit^  t]i-Ti  towarda  each  other,  at  a  distance  of  two  or  three  feet.    'I'he 

'Vom  one  jvifHT  cylinder  to  tlio  other  by  mennj  nf  tapes;  tb« 

.ocUy  re^triabltid  lite  letter  S,  if  laid  liorixuntaily,  thin,  oo. 

U  the  course  oS  this  truck  the  sheet  woi  turned  over.     At  the  fint  paper 


» 


U  received  the  impression  from  the  fint  fdhn,  and  at  the  leeond  papar 

H   received    the    impression    from    the   second    form ;    the   machine 

750  sheets,  on  both  sides,  per  hour.     This  machine  was  erected  for 

Beu»1ry,  and  was  the  only  one  Mr.  Kocnig  made  for  printing  on  both 

the  sheet:   this  was  ill  1815, 

tiiit  time  Messrs.  Donkin  and  Bacon  were  also  contriving  a  printing 
;   having  in  1813  obtained  a  patent  for  a 
in  whica  the  types  were  placed  upon  a 
irug  [irism;   the  ink  wm  applied  by  a  roller, 
ruao  and  fell  with  the  irrei,'ularities  of  the 
;   and   the  sheet  was  wrapped  on  another 
■ct  ffirmed  as  to  meet  the  irregularities  of 
hi.     One   of  Uiese    nmchines   was 
■   university  of  Cambridge,  and  was 
uuui  -I't^cimen  of  ingenuity  and  workman- 
it  wai,  however,  too  complicated,  and  the 
1^  was  defective,  which  prevented  its  succeuk 
VrrnrtJietcaSi  a  great  point  was  attained;    for  in 
luiL-hine  were  first  introduced  inking-roUers, 
.  composition  of  treacle  and  glue ; 

> -hine  the  rollers  vrere  covered  with  leather,  vrhicb  never  answered 

11. 

1  Cowper  obtamed  a  potent  for  curving  slereotx'pe  plates  for  the 

ng  them  on  a  cylinder.     Several  of  tliese  machmes,  capable  of 

■heeta  per  hour  on  both  sides,  arc  at  wurk  at  the  present  day; 

t«rivi-  murhines  on  this  principle  were  made  for  the  Bank  of  England  a 

prcviuiu  to  the  issue  of  gold. 
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ve  that  the  same  object  seems  to  have  occupied  the 
->nkiii  and  lUcon,  and  Mr.  CuHper,  iru.  the  revolutioa 
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of  Uie  fonu  of  typM.  KichoUoa  sought  to  do  llua  b^  a  new  kind  of  t 
ihaped  like  the  •tonci  of  an  arcU.  Uuoktii  arid  Itftcoix  «ought  to  Jo  thk 
fixing  tjrpet  on  a  revolving  pritm  ;  and  at  lut  it  waa  coinpWt«ly  rflectfld  by 
curving  of  a  storcotypa  plate  by  Mr.  Cowpcr. 

In  tliete  machineA  two  paper  cylinders  arc  placed  iid«  by  sidci  and 
each  i>f  tboni  U  placed  a  cj^liiider  for  holding  tlie  plates;    i-ach  uf  t!ic»  ft 
cylinderB  is  about  two  feet  diameter;  on  the  surface  of  th< 
placed  four  or  five  iiiking-rollerSf  about  three  inches  diamete, 
(heir  position  by  a  frame  at  each  end  of  the  plate  cylinder,  t 
rollers  Ij'ing  in  the  notches  on  the  frame,  thus  allowing  )- 
motion,  and  requiring  no  adjustment.     The  frame  wfaicli  sij 
roIlerSf  ealled  the  waving-franie,  i&  attachetl  by  hinges  to  tli 
the  machine:  and  the  edge  of  the  plate  cylinder  is  indcuted.  imu  tuu* 
the  waving-frame,  causing  it  to  wave  or  vibrato  to  and  fro,  and,  cod. 
to  carry  the  in  king-rollers  witli  it,  thus  giving  tliom  a  motion  in  the  di 
their  length,  called  the  end  motion.     Tlicse  rollers  distribute  the  ink 
three-fourths  of  the  surface  of  the  plate  cylinder,   the  other  quarter 
occupied  bv  the  cun'ed  stereotype  plates.     The  ink  is  held  in  a  trough; 
stands  parallel  tu  Iho  plate  cylinder,  and  is  formed  by  a  luctol  roller  rcvalri 
against  the  edge  of  a  plate  of  iron  ;  in  its  revolution  it  becomes  covered  vi 
a  thin  film  of  ink ;  tnis  is  cuiveyed  to  the  plate  cylinder  by  an  inkint^roli 
vibrating  between  both.     On  the  plate  cylinder  the  Ink  becomes  distnbi 
u  before  described,  and  as  the  plates  pass  under  the  inkijig-mllers  they  boco 
charged  with  colour ;  as  the  cylinder  continues  to  revolve,  the  plate*  com« 
contact  with  a  sheet  of  paper  in  the  first  paper  cylinder,  wlienco  it  is  c-arried, 
means  of  tapest  to  the  second  paper  cylinder^  where  it  receives  an  intproa^ 
on  ita  opposite  side  from  the  plates  on  the  second  nlatc  cylinder,  and  thus 
•beet  is  perfected.  Tlieae  machines  are  only  applicable  1o  Kter<  >>tvi..   ulAtc*, 
they  fbrmed  the  foundation  of  the  future  success  of  Apph 
printing  machinery,  by  nhnwing  the  best  method  of  fumiiihiDu;.  rij*, 

applying  the  ink. 

In  order  to  apply  this  method  to  amachinecapableof  printing  frnm  type,  it 
onlv  necessary  to  do  the  same  thing  in  an  extended  Hat  snrfr'  «l 

had  been  done  on  an  extended  cylindrical  fiurface ;  accord  * 

conttnicted  a  machine  for  printing  both  sides  of  the  sheet  from  type 
by  patent  the  taking  apparatus,  and  the  mode  of  conveying  the  amet  Gron 
paper  cylinder  to  the  other  by  means  of  drums  and  tape*. 


.^^ 


Mr.  A.  Applegath,  who  woa  a  joint  propnetor  with   Mr.  (.<>wper  in 
patents,  obtained  patents  for  several  improvements.  Mr.  Cowpcr  hml  gi«tn 
end  motion  to  the  distributing  roUcra  by  moving  the  Grame  to  and  fro 
tbey  were  placed.     Mr.  Applegath  suggested  tlie  placing*  of  tlte^r  ro< 
diagonal  pontion  acroes  the  table,  therebr  producing  Lbeir  end  loot^c 
■impler  manner, — a  plan  of  which  we  fliibjoin.     A  is  the  lukixij*  table 
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Bi^  on  wbidi  the  ink  'is  vprcad  and  disUibulod ;  B  ii  the  form  of  typci  { 
hm^     '  raltnfi^  tlie  ink  u>  Ut«  hrpf's;  D  D  D  Are  (he 

^L  lly  across  (he  tabic,  (heir  pivoti  rei(ing  in 

jftiir  (.aiii.i^'<.».    iiic  i^un:  it  iiiude  to  sUdc  backwud  and  forward, cauain? 
M  Bwliou  the  ruUcrs  ((■  rt;vulvi>,  which  aru  nicely  udinstnl  in  cuutact  witR 


^fjJfyaU*  Pat»^i  t»Jitnf.Taih. 


ink  fifton   thu  vurface  (o  he  aprctui  nut  very  erenly,  so  that  the 
'-  li   fiJlovi  in   uction,   bccunic  L*harged  very  uniformly,   and 
I'pc  in  tiko  manner.     Tlie  diagonal  rollers  must  have  nn 
•  ,  y  (■<  •preud  mit  thu  ink  in  n  Btnoniti  stratum,  by  (he  sliding  of 
Pirrcnt  oiii'ction  to  the  lines  rjf  revulutlon  ;  but  thcr«  must  be 
>ction  lit  OiL-ir  uxca  by  thi?  constAiit  tendency  of  the  table  lo 
STilcwiiys  or  endwa^'H,  which  miiftt  be  provided  against,  or  tltey 
'Untrue.  He  also  contrived  a  method  of  ajipl^'ing  two  feeders  to  tlio 
cylinder;  tliesv  lattur  inventionif  arc  mure  adapted  to  newspaper 
inting.     Numerous  machines  have  been  constructed  upon  tlio 
fMnarft.  Applcgath and  Cowper,  which  are  modiAed  in  a  great 
for  the  various  purposes  of  printing  books,  hank-notesi  news* 
'  have,  in  fact,  aujwncded  Mr.  Koenig's  machines  in  the  office 
who  was  (he  principal  proprietor  of  Koenig's  patent),  and  also 
»,  as  was  announced  in  that  joumuL  No  less  than  forty 
from   Kuenig's  machines  when  Mr.  Benalcy  adopted  the 
Cowpcr  and  Applegath.     Having,  on  the  tirst  trial  of 
'  tlie  superiority  of  tbc  inking-rollcr  and  table  over  the 
ihvy  Ittnnediately  applied 
comincu  press,  nnd  with  com-  . 

tl).~  ir!\  riiri.m.  liuwevcr,  was        JBSbB^^BBI  "^ 

i&tclyti  lit  the  king-       i^^^^^W' 

Mid  cop '  '  t^nnony,  and 

rin ;    nod    it    would    have   been    as 
m   to   have   nttrmpted   to   Stop   the 
l^askfttt  nf  th'  -i  waa  found 

of    li;  ope.       Thia 

»U  th**  ^ttjiiiiy  of  printing 
almmi  any  old  book  will   be  perceived   grou|M  of  words  vrrj 
pT  .  -1  .  .   •<■    r-  arc  tuchnicjdly  cidlcd  **monlu»  and 

tuk'»  tiLT.     Till'  principal  ohjet  (  in  a  news- 

is  ii.  ...,.,„.,  ,.  ^.-.-  .*..... .,vT  of  in)preK«ioiis  ln«n  the  ttamt  form, 

tl»c  ttiect  and  not  from  two  fonna,  or  both  aides  vi'  Uie  sheet,  m 

■,   «hich  ttna  cohstnicti'd  <m  the  joint  invontioo  of 
uwpiT,  the  form  pasiwa  tiuder  four  printing  c^lmUt**, 
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which  .nrc*  fitl  wmii  nhceta  of  paper  by  fmir  lads,  md,  after  iKr 
prinlr^,  (hey  pass  into  the  hands  of  fonr  other  Uufai;  by  thiji  contrii 
sheets  per  hour  are  printed  on  one  aide- 

The  annexed  engraving  affords  a  general  or  pcrtpcctive  ticir 
Meura-Cowper  and   Appfc'gath'i  dcuble  mnrhine*.  cunatniclod  tin 


eiplc  of  the  dingTBin  on  page  346.  A  boy  ia  rcprei«nt«d  aa  thindin^ 
plAtform,  with  a  pile  of  paper  A  on  a  table  i>ti  b>»  led  huiic),  ' 
has  taken  a  t<hi>el  vi  paper  B,  and  i*  applying  it  to  the  rii' 
goes  under  the  cylinder  F,  and  is  there  printed  on  one  mO*-.  il 
conducted  over  tlJe  intermediate  cylinders  il  I.  on  (u  tlie  cylinder  G, 
round  tliis,  and  undenicath ;  the  aheet  of  paper  is  llicrtby  tiirm  ' 
opposite  side  ngdinst  the  type,  and  receives  tno  second  or  finiKl 
aion,  and  i«  then  conducted  to  the  lop  of  the  pile  of  printed  thi 
a  boy  at  7.  is  shnwn  titling  on  a  atool,  and  receiving  the  Bb< 
arc  presented,  nnd  Inyin;;  them  square  on  the  ]iile  before  him. 
forms  of  type*  designed  to  print  both  sides  of  the  sheet,  arc  ptoecd 
requisite  distance  asunder, '  upon  one  long  bed  moimtcH  m 
which  is  niovrfl  hnckwards  and  forwards  opon  a  railway.  tlj 

the  carriage,  with  great  accuracy,  into  ccniaet  with  the  i  * 
produce  the  impression.     The  reciprocating  motiim  of  l)ie  LiiMtiij;e  t* 
by  a  pinion  llxed  upon  the  end  of  a  rcrtieaJ  fj>indle,  taking  into  (he  tert 
endless  rack,  which  ix  connected  by  a  system  of  levers  with  llic  ty] 
in  such  a  manner,  that  wlicn  the  pinion  is  turned  ruuod,  it  i/ngagva, 

period*,  in  the  teeth  formed  on  the  oppimf'-   ■ ' •  ■' ^    '  ' 

on  the  opposite  circumference   of  the  jm 
the  pinion  communicnies  a  rcciprocn*"'' 
rertiral  spindle  is  turned  by  a   aniji 
wliici)  reccivca  its  motion  by  an  iiH' 
apon  the  end  of  tiiv  mtdn  cylinder  G.     An  iii>- 
and  of  the  nmchine.     At  N  one  of  thcsr  i«  hiii 
eylituiiical  inrlalrrtllcr,  whirli  has  a  slow  - 
a  catgut  bund  passing  luuiid  a  sniall  pulli  . 
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Tha  roUcT  at  N  it  adapted  to  curry  down  a  Uim  film  of  ink  upon  its 
ic^*,  V  ''intnct  witl)  u  itxMt.  of  ink  dispoeed  upon  «  hoti- 

ci  c  ui  which  plate  is  ground  straight,  aiid  the  dis- 

'9  is  adjusted  by  icrcw^     Upon  an  axis  turning 
)t'  I    roller,  connected  by  cranked  leven  with  a  small 

:.->...  ..,..:ii,  :..c  end  of  the  oxis  of  tlie  cylinder  y,  causing  it  to 
axis  l\  and  remain  for  n  ihort  ^Miriod  in  cnntAct  with   the  face 
N,  thereby  receiving  a  portion  of  ink  upon  its  surface  ;  it 
ids  and  rcata  with  its  whole  weiglit  upon  tlie  surface  of  the  table, 
[aflllxed  to  die  end  of  the  type  carriage,  the  reciprocating  niotion  of 
les  the  ink-tahlfl  to  receive  ink  upon  it«  surface  from  the  elastic  roller 
itioncd.     Jn  this  situation,  when  the  tyne-carrioge  returns,  the  auHoec 
Ic  is  made  to  pass  under  three  elastic  rollers ;  these  rollers  arc  mounted 
in  ft  fVmine,  in  such  manner  that  they  have  liberty  to  move  some' 
idown,  to  order  that  the  roUeni  themselves  may  bear  severally  upon 
the  table;  and  to  equalize  the  ink  perfectly  over  the  table,  an 
given  to  the  rollers  oy  means  of  inclined  planes,  against  which 
contnct ;  and  by  the  Further  motion  of  the  type- carriage,  the  ink- 
ti)  niuN  itnder  four  other  small  elastic  rollers,  which  in  like  manner 
I -on  the  surface  of  tin*  tahle.  ond  thereby  take  up  the 
rcncea,  which   tlicy  imparl  to   the  tyyes  as  the  fomj 
iworda  and  forward*  under  them,   thus  touching  every  tyjw  eight 
[Ulst  this  operation  of  inking  the  typeet  is  going  on  at  one  end  of  tJie 
inting  process  is  performed  at  the  other  end  on  one  of  the  sides 
»m  tlie  types  Inst  mked,  and  rice  vrrsd, 
leots  in  printing  machinery,  patented  by  Mr.  Wayte,  a  printer, 
int.  LoDQon.  in  1829,  do^ene  notice  on  account  of  their  origi- 
^^>1icity.     In   his  n»ecitication  is  described  a  printing  machine,  or 
-two  tables  with  a  form  on  each,  the  one  to  press  the  first  side  of 
the  other  to  perfect  it,  or  print  the  second  sidr.     These  two 
on  B  vibrating  frame,  which  i<i  actuated  by  a  crank,  and  biings 
ttnil'T  a  pcndent-platten,  which  it,  brought  down  upon  them 
t:  >!ity  of  a  crank,  to  give  the  impression.     The  frame 

[Abies  couiists  of  a  porallclc^ram  jointed  nt  the  angles, 
)re  iho  horizontal  position  of  the  forms  is  preserved,  bath  when  they 
rd  to  the  plntten  to  receive  the  impreasion,  and  depressed  to  the 
receive  a  supply  of  ink.  Therv  is  an  inking  npporattu  for  each 
at  opposite  ends  of  the  machine:  it  conciistd  of  a  long  trough,  and 
r,T,  of  the  usual  descriplinii ;  with  distributing-rollers, 
and  arc  kept  in  their  places  by  guides,  with  long  vcr- 
;*■^\>■  wicir  axes.  When  either  uf  the  forms  is  depressed,  its 
ar«  carried  to  tlie  ink-truugh  to  receive  ink  from  the 
rbich  they  transfer  to  the  form  by  passing  over  its  surface  as  it  is 

to  be  printed  is  supplied  to  the  mochine  from  a  feeding-bfiard, 

medium  of  an  endless  web,  passing  over  rollers,  coimected  by  bunds 

lh#  main  shiilt,  which  communicates,  simultaneously,  to  all  paits  of 

Th*  aheets  of  paper  being  placed  on  the  feeding-board,  u  b»y 

rd  tingly,  when  they  arc  successively  caught  by  the  rollers 

by  being  pressed  down  upon  them  through  the  medium  of  • 

operated  upon  at  stated  times  by  the  motion  of  the  machinery* 

of  paper  is  brought  between  the  form  nnd  the  platteti,    its 

iMthe  motion  of  the  form,  is  stopped  white  the  impresHini)  is 

""  "         ^■'"-."  of  modon  is  ctfected  without  mtcrfcring 

•,   and  other  parts  of  the  machiner)',   by 

..  .:  the  circumference  of  the  spur-wheel,  whiclt 

■  h -rollers.     After  the  first  impression  has  been 

'  i<l>nu1  smother  roller,  which  turns  its  reverse  side 

htle  the  sfcond  or  perfecting  form  is  brought,  by  a  vibra- 

nndcr  the  |Hi[K*r  to  |irinl  the  Miiiond  side^  or  Lo  giva  it 
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the  perfecting  imprvsaion,  vXxkh  is  cficctcd  wliile  l1«c  Tiv^lioa  of  the  webiotta 
is  stopped  w  Dcfore. 

The  pUtten  is  suspended  over  the  centre  of  the  press,  and  guided  petp^iv 
diculAfly  down  by  strong  frame-work,  and  the  pressure  is  produced  by  «  roticil 
rod,  connected  with  tlic  platten  at  its  upper  ond,  and  with  a  rerohriM  tfask  A 
its  lower  end  ;  a  lever  with  a  counterpoise  is  also  connected  with  the  lower  cid 
of  the  vertical  rod,  which  compensates  for  the  weight  of  tba  rod  wid  plsttra, 
while  the  two  form-tables  balance  each  other  on  the  vibrating  frame ;  uid  thai 
jarring  irrogulnritics  in  the  motion  of  the  machinery  is  prevented. 

The  second  improvement  consists  of  a  printing  press,  or  mackizie,  with  bit 
one  form-table,  which  is  placed  upon  a  frame,  and  made  to  vibrate  betwesn  tm 
plattcns,  placed  in  oblique  positions,  where  impressions  are  giveo  by  each  villi 
such  rapidity,  tlmt  two  or  more  fecdin^-boarda,  with  the  requisite  wcbToAef^ 
are  reauired  to  supply  it  with  paper.  This  is  a  single  printing  machio^  al 
there  the  aheet  has  to  pass  through  it  twice  before  ine  printing  is  oo«d(' 
It  differs,  however,  materially  from  the  common  printing  machines  ;  it 
two  plattens,  and  a  form-table  placed  between  thorn  on  a  vibrating  frame, : 
of  running  forwards  and  backwards  on  wheels,  a^  is  the  case  with  ihe  prii 
machines  employed  at  the  Tlmea'  office,  and  other  machines  made  by  A| 
aud  Cow]>er. 

Mr.  Wayte's  third  improvement  consists  in  a  new  armneement  of  ii 
rollers,  by  whicli  he  is  enabled  to  diminish  their  number,  ana  to  eifcct  a  I 
in  tho  ink,  by  conducting  the  supply  to  such  places  only  of  the  distribt 
rollers  as  come  in  contact  with  the  types :  this  is  effected  by  csuaing  the  inl 
rollers  to  pass  over  distributing  blocks,  which  are  made  to  oocrespond  with 
types  in  the  form,  and  supplied  with  ink  by  a  transferring  roller ;  by  this  mc 
the  ink  is  supplied  only  to  such  parts  of  the  rollers  aa  come  iit  contact  with 

types,     lliis  mking  apparatus  is  equally  applicable  to  the  printing ""^ 

invented  by  Mr.  Wayte,  and  to  those  of  the  usual  construction. 

Mr.  David  Napier,  of  Fitzroy  Square,  London,  a  manufacturer  of  print 
machinery,  of  great  ability  and  experience,  specified  a  patent  in  1831, 
to  htm  for  "certain  improvements  in  printing  and  pressing  machinery,  wii 
method  of  economising  power,  whicn  is  also  applicable  to  other 
'Hiere  arc  four  inventions  contained  in  this  patent,  all  liuving  referenoc  lo 
printing  business,  and  calculated  to  increase  its  facilities ;  we  therefore 
a  brief  account  of  them. 

The  first  is  a  printing  machine,  of  the  kind  called  a  perfecting,  or  Uiat  wl 
prints  both  side's  of  the  sheet  before  it  is  delivered  tVom  the  machine, 
are  two  forms  of  type  placed  on  the  same  traversing  stage,  so  far  apart  tb^l 
ilistance  between  them  sliall  bo  equal  to  the  length  of  one  of  the  fenna. 
sheet  of  paper  to  be  printed  is  conveyed  to  the  forms  by  endlesa  felti  nd 
rollers,  in  tne  manner  usually  adopted  in  the  printing  machines  mom 
by  Covrjwr  and  others     On  the  axes  of  tlie  two  rollers,  which  give  the 
to  the  paper  while  on  the  tj-pc  form,  arc  tixed  two  wheels,  with  teeth  extei 
only  half  rotmd,  each  of  which  takes  into  racks  fixed  on  the  side  of  th«_ 
stage.     'Hie  diameter  of  these  wheels  is  equal,  and  they  are  made 
correspond  with  the  diameter  of  the  rollers  witlt  which  they  move ; 
connt?cted  together,  niid  made  to  turn  iu  diflerent  directions  by  means  of  ftl 
passing  over  equal  pulleys  on  eacli,  and  being  so  adjusted  with  respeot  to 
other,  that  the  teethed  half  of  the  one  shall  be  upwards  while  the  t«cthed 
of  the  other  is  downwards;  and  thus  tliey  will  take  iutu  ihetr  rospectiTa 
and  cause   the  form  to  traverse  backwards  and  forwards  alternately, 
arrangement  will  be  better  understood  by  inspecting  the  opposite  dii^gram. 
represents  the  two  rylintlers  wliich  give  the  impression,  with  spur-wha^ 
on  half  the  circumferences,  as  shown  at  6  b.    These  teeth  take  into  the  rackst 
which  being  connected  with  the  form  stac«  dd^  emnnumicnling  to  it  teci| 
eating  motion.     The  slieets  of  paper  to  be  printed  are  receiving  alt 
from  tl»e  feeding-tables  at  ef,  and  rcceite  the  nrst  impression  as  lliey 
die  cylinder  a ;  whence  following  the  course  pointed  out  by  the  arsoin, 
fta  ■round  and  receive  the  second,  or  coniplcting  iinprcssioo,  in 
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cylinder  a,  atul  arc  fuiAll}'  tUUvcred  on  the  receiving  hoaxd  g,    Tho 
lb^  U(ir»,  and  guiilo  rollers,  by  which  tbe  sliecU  oi*  paper  ore  coq* 
^^^_  V  ftut  fthiiwi)  ill  tlte  litiiwing,  as  Uicy  dti  iiut  difl^r  inatcriiUly  from  those 
l^wAopuA  for  Uiii  puiTMM.     hit  and  I  rcipreccnt  a  lerica  of  jkulWys  hy 
ll  Ao  iakhig  «pp«niU»  0  put  into  vpcrotion. 


b.  Kapicr'ft  i^con</  improvenncnt  applirv  to  tbe  inking  part  of  the  printing 
It  pnnaists  of  n  Mriea  of  rmla,  joiut^tl  and  connected  to^reUier  in 
ut  tkm  lyslem  of  rods  which  cunslitute  the  pomllfL  mutiun  of  a 
■igine;    inH  lh«e  are  applied  to  pix>duce  an  alternating  rectilinear 
I  lo  ft  )'  '  ing  A  Mt  of  inking  roUcra.     This  inking  apparatus  it 

ll  ic  extendinir  over  the  type  forms;  and  it  is  equally 

to  pncun;.'  [noohines  on  a  large  or  nnall  sciJot  whether  actuated  by 
tBimtaxy  MIm?  fmt  muvef. 

iprovemeut  conuita  of  a  pair  of  presturc  roller*  for  the  purpose 

lbe«ta  of  pttp^r  after  iht-y  hnve  Iwcn  printL'd,  tiuLoud  uf  twin^  an 

I mcYcw -TIT :^-^,i.  to  <n\<-  in  printed  p.ipcrthe  required  degree  (»f  Kinooth- 

)n  '^  rallln^-priMs  dutH  nut  maturiuJI''  diilrrfrom 

liding  a  few  yearn  ago  by  Mr-  William  Ihini, 

1 .  now  nearly  impcrMeded  (in  fjondon  nt  lca«l)  tb« 

unc<  <  ■•>ci  of  beating,  lormerly  practiced  by  bookbinders. 

of  iho  pU4^  u^tented  by  Mr.  Napier  are  placed  horizontally,  with 

each  other,  while  tho«e  of  the  press  introduced  by  Mr.  Burn  occupy 

Ition. 

inrcntian  described  in  this  specification  consists  of  a  plan  for 

" -  of  an  altcmatin;;  action,  wben  applied  to 

Ti.     Tbo  powor  is  to  be  applied  by  s  lerer 

iw;.(   ....  L  rnsfp«ly  on  a  fixed  axis  or  fulcrum;  ut  one 

thl9  AM  -:  or  |Uif|.  which  takes  into  tlic  teeth  of  m 

att^i  '"*  axis  of  a  box  containing  a  coiled  spring, 

Uy  llic  a*!*,  and  the  other  to  the  circumference  uf  tlie  con* 

:te  this  box  is  fixed  a  toothed  wbec],  wliich  takes  into  the  loetli  ot 

on  the  iOii»  or  thoH,  to  he  put  into  rotatory  motion  :  and  thus  the 

MUon  of  the  levor,  which  is  only  employed  in  nindlnf;  up  tW 
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mpxmgt  is  rendered  effieidoiu  in  giving  eontinuoui  roUtnj  motion  to 
or  nuE^whed,  and  hence  to  any  syitem  of  machinery  to  wiiieb  it 
applied. 

A  patent  "  for  improTementa  in  printing  machines"  was  cnnted  to  B 
of  Shoe  Lane,  London,  in  1831,  which  appear  to  us  to  be  of  iaspoa 
the^  effect  a  considerable  diminution  of  the  ijuality  of  alternating  n 
which  economy  of  power,  and  a  saving  of  repairs  are  likely  to  reswt. 
form  is  made  to  rest  stationaiy,  while  the  mking-rollers  are  made  ti 
forwards  and  backwards  over  it,  receiving  their  tupply  from  a  ductor  i 
then  passing  over  a  distribntnig  table,  on  which  they  have  an  end  as 
rotabny  motion,  that  the  ink  may  not  accumulate  upon  them  in  rid 
they  duiver  the  ink  upon  the  t3rpes  both  in  passing  forwards  and  bi 
The  frisket  is  attached  to  a  slight  traversing  mune,  which  is  fumishc 
series  of  tapes,  on  which  the  paper  is  laid,  so  that  the  tapes  may  con 
tact  only  with  the  spaces  between  the  pages.  This  frisket  frame  mo 
an  iron  railway,  and  having  received  a  sheet  of  paper  to  be  printed,  it 
till  it  comes  over  the  types  and  under  the  platten,  being  preserved 
distance  from  the  types  by  spring  supports;  it  is  liberated  by  pi 
jecting  from  the  platten,  and  yields  to  the  pressure  of  the  platten  whei 
down  to  g^ve  the  impression.  The  frisket  frame  is  furnished  with  conic 
Dins^  with  small  apertures  in  their  tops  for  the  reception  of  other  ste 
ror  regulating  the  register  when  the  sheet  of  paper  is  reversed  for  co 
The  motions  of  the  various  parts  of  this  machine  are  produced  in  tht 
which  they  are  required  through  the  medium  of  various  levers,  wheels,  c 
pulleys,  possessing  separately  little  novelty,  but  well  arranged  to  effec 
bination  the  different  and  somewhat  complicated  motions  of  the  i 
these,  however,  we  have  not  deemed  necessary  to  detail  at  length,  as 
forms  of  them  may  be  used  without  abandoning  the  principle  of  the  i 

PRISM,  in  Geometry,  is  a  solid  body,  whose  two  ends  are  equal 
and  parallel  planes ;  and  its  sides  connecting  those  ends  are  parallels 

PRISM,  in  Optics,  is  a  triangular  prism  of  glass,  which  separates  tt 
light  passing  throueh  it  in  consequent  of  the  different  degrees  of  refri 
that  take  place  in  mfferent  parts  of  the  same  ray. 

PROJECTILES.  The  laws  of  projectiles,  or  bodies  projected  by  ai 
sive  force  into  the  atmosphere,  are  identical  with  those  by  which  thi 
of  bodies  falling  perpendicularly  in  fr«e  space  are  governed ;  so  that  w 
relation  is  understood,  a  knowledge  of  the  one  necessarily  leads  to  an 
ance  with  the  other.  It  is  well  known  that  if  a  body  be  under  the  inJ 
a  single  impulsive  force,  as  a  blow  with  a  hammer,  or  the  explosivi 
gunpowder,  its  velocity  will  be  uniform ;  that  is,  it  will  pass  over  eq 
in  equal  portions  of  time.  It  is  also  well  known  that  a  body  falling 
space  falls  with  an  accelerated  velocity,  so  that  the  spaces  fallen  th 
successive  equal  portions  of  time,  con- 
tinually increase.  Now,  if  WB  apply  these 
Tacts  to  the  case  of  a  body  projected 
through  the  air,  we  shall  find  the  same 
laws  to  be  preserved  throughout.  In 
the  diagram,  on  the  following  page,  if  we 
suppose  a  body  a  projected  horizontally, 
that  is,  in  the  direction  a  &,  it  would, 
if  not  acted  upon  by  the  force  of  gravity, 
proceed  to  aescribe  the  equal  spaces 
*>  e,  eff  ffff  and  ff  b,  in  eaual  successive 
intervals  of  time.  On  the  other  hand, 
if  we  suppose  the  body  simply  to  fall  by 
its  own  weight,  it  will  fall  through 
spaces  equal  to  «  A,/»,  y*.  and  bd^  in 
exactly  the  same  space  of  time  which  it 
would  take  to  pass  over  the  former 
•paces.    Let  ns  now  suppose  the  two 
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fc»  lltnultancouv.  then  ihc  body  dt^^ccntling  &a  muc!i  »  «•  A  while 
Irt  *,  woiilil  be  fiuiiid  Bt  A  ,-  in  ptusing  (Vom  ("/it  would  dvftmnd 
0  on  till  it  reached  the  [loitii  d.    In  ilitu  procoa  it  will  be  aeen 
h(»monlul  nor  the  vortioal  velocity'  i«  a(  uU  alleclvd  by  tiie 
From  U»e  iqittCOT  f  A,/i\  5  ^,  nnd  bd,  beiriR  a«  the  squares 
attof,  a g,  aO  it  is  .shown  thut  tht*  curve  aftikH  n  n  pctra- 
hU  ciMBt  i«  the  kind  of  curve  deM;hU>d  by  budi^s  undor  the 
jtorcu,  such  uji  we  Unw  been  describing.     The  altitude  to 
woold  ftKond,  and  tlie  diatunce  it  would  rnnso  in  a  vftcimin 
tid.     Lrt  A  B 

jh  whicli  the      _ 
cucend   by  the 
upon    U    nt   iu 
A  C  tiic  direction  in 
pr»'i'*cl'tl      I>ri*crihfl 


rcncd.  draw 
idiculsr  to 
onc-fuurth 
>.  and  E  A 
il    will 

il  fringe  and  the  nrojectiJe  Tclncity  be  jpven,  the 

.t-n  object,  niay  be  lliua  found.     Take  AG   cyjual  tu 

tU  draw  G  D  |K-ri>endiculat|y  (o  meet  the  circle,  then  will 

in  which  the  projectile  must  be  cast  to  ntrike  ott  object  at 

F  nnd  till'  direction  AC  are  known,  then  the  velocity  that 

found  by  tnking  A  G,  equal  to  oiie-fourlli  of  A  F,  raising  tho 

D,  and  drawing  A  B  perpendiculur  to  A  V,  till  il  mceU  D  By 

dar  tu  A  (J ;  tbt-n  will  A  U  be  the  altitude  due  to  the  projectile 

here  may  be  two  perp^udicuhirs  on  the  semicircle  of  equal 

be  two  diilVrtnt  elevations  that  will  produce  tlic  same  range; 

iiu  il  the  longcvt  line  that  cau  be  drawn  in  this  way,  the 

be  when  the  an^^lc  of  clevatiun  of  tlie  projecting  muchine  ia 

fht  nngle,  ond  in  l!)is  cn<it}  il  will  Im?  JuhI  double  the  altitude  due 

*-cIocity.     The  tiuiL'  wh..  Il  [;i  ■  ).:i.ly  ■.\(iiilri  Occupy  in  its  flight  is 

(he  time  n  luxly  \vnuld  take  in  ijUing  through  four  times  tho 

raboJa  which  it  dcsi-ribes. 

inL'  romark^  "^P]dy  only  to  the  motion  of  bodies  in  a  vacuum, 
:  (?  great  correction  before  they  are  applied  in  practice^ 
Wlt^n  ti*ed    to  rcgiilatc  the  discharge  of  large 
.hodi<  '«  do  not  exceed  three  or  four  bun- 

lay  1  My  accurate.     But  ia  cases  of  great 

•ty  IS  ipiitt.'   m^ideipiato  without  vevenJ  data  drawn 
its  :  for  so  great  is  the  effect  of  the  resistance  of  the 
It  .  '  '=  velocity,  that  somcj  wliich,  in   the  air,  range 

two  aiu'  .  at  the  most,  would,  in  vacuo,  range  about  ten 

or  betnci...  ..;-....v  and  thirty  milea. 
ili)E.     A   tenn   tised  in   cbeiai^lry  to  denote  the  nunimum  of 

POR.     An  instrument  uted  for  pnitracting,  or  laying  down  on 

any  figure.    The  protactur  ia  commonly  a  small  semicircle  of 

^  ii  into  180  degrees ;  the  ends  of  the  arch  are  connected  by 

outaide  edg«  of  which  is  the  diameter  of  the  circle.     It 

dmw  anrles  on  a  plane,  but  likewise  to  eiamine  those  IftJd 

parpmc,  their,  is  a  suintl  point  in  tlie  centre  or  tniddlc  of  the 

'''■'"  1  upon  the  vertex  of  the  angle 

lie  of  the  sides  of  the  angle, 

■  HUM  iius  iiiiiiii^Mi  nil-  number  of  d^rees  marked  on 
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the  protractor,  which  »  iU  true  meoauremont    Protractor*  n'- 

in  the  form  of  u  poralloloc^nun,  and  graduated  wiili  tVivs  i 

central  point  upon  one  edge,  to  the  opposite  edge  where   dm  dcgi 

marked. 

Mr.  TwitchuU'i  improved  protractor  Is  utated  in  Oie  P       "      ' 
tht  of  a  circle,  marlced  with  the  lines  of  sines,  tangent 
and  chords.     To  the  centre  of  the  circle  is  annexed  a  ecaic  of  1 

n  crosa,  agreeing  with  the  line  of  chords  on  the  circle,  oi 
limb  with  the  line  of  equal  parts.     The  cross  limh  of  ihin  tc.^.  . 
parts;   to  one  of  whicli  is  annexed  a  semicircle,  marked  ftith  the  Uof 
the  other  part  turning  on  its  centre,  and  agreeing  with  the  line  of  eh 
semicircle,  scn'ing  holh  ns  a  protrnclor  and  scale.     To  the  centre  of  llie 
circle  is  annexed  a  small  limb,  agreeing  with  the  line  of  chord«  on  tlir 
and  extending  over  the  scale,  and  serving  as  a  secant  to  the  circle.     This 
exhibits  the  use  of  chords,  sines,  secants,  and  tangents,  and  the  mode  of 
ing  them  to  angles,  giving  the  sides  and  chords  of  any  triangle,  and  alwi 
sine,  tangent,  and  secant;  likewise  latitude,  departure,  course,  and 
For  drafting,  this  scale  is  particularly  useful  j  for  in  pIottin_ 
required,  than  to  turn  the  scale  to  the  course,  and  murk  ' 
correctness  of  the  description  thus  given  of  the  instiumeot  bv  -mi-  i  ^ 
enrrnborated  by  the  valuable  testimony  of  the  learned  editor  of  the  J 
Dr.  Jones,  who  remarks  in  n  note,  that  the  instrument,  *'  in  addiiii 
purposes  indicated,"  will  be  found  "particularly  useful  in  teaching  trig 
AS  it  renders  the  relationship  of  the  angles  objects  of  sense." 

PUMICE-STONE.     \  light  grey-coloured  substance,  of  a  fibrou« 
texture,  supposed  to  be  formed  from  felspar,  in  volcanic  fires,  and  ibencii*] 
in  a  state  of  fusion. 

PUM  PS.   Machines  for  raising  water  and  other  fluids ;  usnoUy  con«ittinf 
tube  or  tubes,  in  which  valves  and  ptetons,  or  buckets,  are  mnde  to  '•- 
duce  the  effect.     Engines  diirerently  constructed,  and  pQrlicularl\ 
larger  scale  than  ordinary  pumps,  are  generally  termed  Hrr> 
which  we  have  already  treated  of  under  thai  head.     The  ot 
pump  is,  **  a  machine  in  which  water  is  raised  by  the  pr< 
sphere,"  which  accords  with  the  prevalent  but  erroneous  noi 

sphere  does  of  itself  raise  water  to  a  heiglit  of  thirty  feet ;  n.- 

known  to  those  who  have  considered  the  subject,  that  it  docs  not, 
contribute  in  the  slightest  degree  to  raise  it  at  all;  and  that  the  aomfl 
requisite  to  raise  a  pound  of  water  a  given  height,  as  to  raise  a  poutid 
or  of  any  other  substance,  through  the  same  space.    Of  the  evident  tr 
fact,  the  reader,  if  a  novice,   will  be  satisfied  upon  reading  our 
hydraulics  or  hydrodynamics,  and  by  attending  to  the  folhiwing  descri 

Common,  or  "  sucfian  "  pump. — Tins  pump  consists  of  two  hulliiw  cyl 
iand  6ii,  placed  one  under  the  otlicr,  and  communicating  by  a  taIvc 
open»  upwards.     The  cylinder  a  h  is  called  the  suction  pip*:*,  and  has 
end  immersed  in  the  well,  or  reservoir,  from  which  tiie  water  is  to  be 
the  barrel  hd  &  bucket  or  piston  p  is  moved,  having  a  valve  in  it  w 
upwards;  this  piston  should  move  oir-light  in  the  cylinder.     At  lia  a 
the  discharge  of  the  water.     Supposing;  the  bucket  to  be  at  tlie  botti 
cylinder  bd,  and,  in  close  contact  witii  the  valve  u;  upon  dcva'' 
piston-rod  is  kept  closed  by   the  atmospheric  pressure,   and   if  tb« 
were  not  permitted  to  n«e,  a  vacuum  would  be  caused  between  it 
piston,  the  elevation  of  which  would  then  require  a  force   eq^nl    \v 
15  lbs.  multiplied  by  as  many  souare  inches  as  are  in  thr 
ton.     But  the  moment  the  piston  uegins  to  ascend,  the  elu 
the  suction-pipe   beneath  opens  the  valve  «,  and  the  oir  i 
balances  part  of  the  pressure  on   tlie  piston.     Now.   if  tt> 
not  ^rmitted  to  rise,  the  air  between  tlie  piston  nnl     ' 
raretied  by  the  ascent  of  the  piston.     It  would,  tin 
lower  surface  of  the  water  with  a  force  less  tlian  tijc  uiiu..".i'i 
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rill  be  propurlioned  to  tUe 
!  «trokp  ui  tlie  piston  p ; 
:ppo4e  it  to  have  risen  to 
the  dotted  line  r,  there  is 
|¥>un(l  column  of  air  and 
ne  on  tiie  level  a;  namelvt 
f  wnler  a  e  and  the  elastic 
air  in  r  6.  TItese  two  foge- 
thc  ntinospheric  prvssiire 
rtnl  surface  of  llic  water 
h  eonsequpjttly  foUowR, 
in  b  e  must  be  rarefied, 
klidly  falls  short  of  the 
etsure  by  the  pressure  of 
r  ae.  As  a  column 
ty-three  feet  in  hei^iit 
phere,  it  follows  that 
f  of  i!k'  Jiir  in  6  r  la  equal  to 
of  a  column  of  water  whose 
uol  to  the  excess  of  ihirty- 

vt  h  e. 
rxt  stroke  of  the  plilon, 
iiniilitv  of  air  is  extracted, 
nisficd  ela^icity  nnder 
:auBe«  the  water  to  ascend 
d  f,    and    the    succeeding 

It  to   the    levels  h   and  ^ 

I,  this   machine    has  only  -„_._- 

an  air  pump,  but  ot  the 
,t  of  the  pi»ton,  the  water 

through  the  pLston-valve,  which  closes  and  prorents  its  return; 

thn  next  ascent    of  the  piston,    the  pressure  of  the   atmofijthere 

water  through  the  vidve  u.    The  succeeding  descents  and  ascents 

I  wilh  like  effects,  until  the  water  has  reached  to  a  level  with  the 

rre  it  is  dischnrnfed  at  every  succeeding  stroke  anerwards.     The 

^ry  to  lift  the  piston  is  llie  weight  of  n  column  of  water,  whose 

'  the  level  of  the  water  in  the  well,  and  whose  base  is  equal  to 

piston.     This  furce,  therefore,  from  the  commencement  ol'  the 

IK  •'"^r^'^Qfs,  until  the  level  of  the  water  rises  to  tho  dischoigiug 

'  remains  utiifonn. 

ing  pump,  operates  by  the  production  of  a  vacuum 
arkmg-barre),  by  which  tlie  external  atmofipberic  pressure  is  called 
,nd  lorcci  the  water  of  the  well  up  the  luclion-pipe,  it  follows, 
n,  at  iti  c^eateat  elevation,  should  never  exceed  the  height  of 
frrt  frnm  the  surface  of  the  water  in  the  well. 

<e  common  lifting  pump,  is  incapable  of  raiaine  water  from 
feet  {in  practice  but  thirty  feet}  below  the  place  where  it 
jn.  1.'  to  deliver  water  at  ulmoitt  any  required  height 

('  I  of  a  continued  strai^'iit  pijie  intu  the  top  of  the 

til.-  ju.i'ciing  figure.    Thus  if  we  suppose  twenty  or  thirty 
to  be  so  added  to  it,  since  the  water  once  raised  cannot 
(Mil  ibrtiugh  tlie  piston  valve,  it  ntu&t  continue  to  rise  wilh 
the  (turap,  until  at  length  it  will  Ouw  over  the  top  of  the  pipe,  or 
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prussuru  lia8  Tiotliing  to  do  with  tliu  tlevntion  of  tbc  piston 

be  carried  to  any  height  that  the  »trenglh  of  i' 

is  capable  of;  but  the  handle  A,  or  any  other  < 

worked,  must  be  iixcd  at  the  top  uf  the  adiiiuutiui  i'n-<<-. 

equally  extended,  in  order  that  tlie  working- barrel   may 

hiiiils  of  utaiosphcric  pressure,   which  makes  a  pump  thi 

cable  to  very  great  drptlis,  on  account  of  the  bending  of  t: 

cast-iron  pipca  are  uwxl,  this  may  in  a  great  measure  bt  ■■ 

small  pieces,  with  projecting  arms  of  sufficient  leiigtli  to  ' 

pipe  at  each  joint  of  the  pilituii-rod,  or  about  ten  or  Iwfl. 

this  pump   may  be  used   for  considerable   depths  with   odvuutAj^tf.     lu 

pumps  to  draw  muddy  or  sondv  water,  it  is  always  advisable  to  «M  lh« 

of  the  pump  in  a  close  wicker  oasket,  or  other  strainer,  becniu" 

atones  very  soon  di'stror  the  leather  and  working  p>arts  of  , 

when  pumps  arc  used  for  hot  IJquors,  which  is  the  case  in  many  inanujs 

thick  heiupcn  canvas  must  be  substituted  for  Uathcr,  uolecs  the  fl^VMI 

ton.0  ore  mode  ciicirelv  of  metAl,  which  is  of  course  preferable. 

The  forcinij  ptimp  is  generally  employed  in  mines  or  in  t.iinotiona  wl 
recpiired  to  draw  water  fnim  grenl  depths.  Pumpn  of  lhi^  kind  ai-l 
preflsion  instead  of  exhaustion.  Although  Atmo- 
hnheric  prcB<;ure  is  not  necessarj'  to  the  coiistruo- 
tion  of  forcing  pumps,  yet  it  is  in  most  cases 
resorted  to  for  raising  tlie  water,  in  the  first 
instance,  into  the  body  of  the  pump  where  the 
forcing  action  commc>nces  and  take:)  place;  and 
when  so  constructed,  such  pumps  are  luuolJy 
called  ii/f  and  force  pumj}9 ;  ana  in  all  the  machines 
of  this  description,  the  water  may  be  raisiid  to 
liny  required  ficight,  without  any  limit,  consistent 
with  the  strength  of  the  parts  and  the  power  at 
command.  Forcing  pumps  do  not  differ  male- 
rinlly  in  construction  from  the  common  ptmip 
already  described  ;  indeed,  that  pump,  by  a  uicre 
inversion  of  its  parts,  maybe  made  into  a  forvrng 
pump ;  that  is  to  say,  placing  the  pitton  below, 
and  the  stop-valrc  and  dctivcring-pipe  above,  as 
ahown  in  the  subjoined  figure,  where  A  h  shows 
the  inverted  working-barrel,  and  i  the  inverted 
piston  and  rod,  with  a  valve  opening  upwards;  /- 
ts  the  Btup-valve  placed  at  the  top,  instead  of  tbc 
bottiini,  and  also  opening  upwaros  into  the  rising 

fiipe  //,  which  may  be  contmuod  to  any  required 
leiglit ;  the  lower  end  of  the  working-barrel  is 
quite  open,  and  must  stand  in,  and  be  covered 
with  the  water  it  has  to  raise,  so  that  no  suction  __     _  _ 

or  feed-pipe  is  ncceasoiy  to  this  pump;  and  the 
piston  I  may  be  worked  by  a  frame  oo,  or  in  any  other  convui 
After  the  description  already  given  of  the  c^imnmn  lifl  pump  i' 

10  say  anything  of  the  action  of  this  machine,  an  it  in  prrsum-  < 
render  it  sufticiently  obvious.     While  the  lower  ^nd  of  the  wor 
immersed  in  water,  and  tlie  piston  i  moves  itpwurds  and  down  - 
will  he  filled  through  the  piston-valve   ..'         '      " 
otroke  its  contents  will  he  rxpelled  Ibron 
pipe  //;  nnd  whatever  the  diameter  of  u..^  |>i]  i    n 
cuiifliiintly  be  ttpial  lo  the  weight  of  a  colunm  nf  ^^ 

ini'-Ttiir  1  rl,    i!in1   'it    ji  hr-ii'lit    I'lHUd    til  ihr  n.inimi-liri  ' 

)>ipe  niHV  ^ 

11  I  ■   but  il  if*  '        ,      ,     . 
•ttdaee  <^  tlie  water  to  be  raised,  and  itn  ponit  of  diacbafjrc,  which 
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it  in  estiTnuting  llic  load  upon   a  pump ;  litire  tncr«Qsi>  of 
rht  m  rhff  pjno  nroducrs  no  other  resiatancR  than  that  of  fric- 
ine  uy  increasing  the  capoetty  of  tlie  pipe.     It  may 
I  •limp  in  uppUoable  to  vrery  purpOM  and  to  evt'ry  sitUA^ 
•Utr  from  mine^  And  the  deepest  plftcea;  but  this  is  not 
almost  jinp«rcej)tibly  un*U  elasticity  of  water,  Mnd  lh« 
ia,  which  belongs  to  tiu<ds  In  common  with  solid  nutter. 
shown  in  the  la^t  Hj^ure,  if  we  presume  the  pipe  //  to  bo 
'    •  not  putlioienc  elasticity  to  permit  the  barrel  h  h  io 
b;h  the  valvo  A;  without  putting  all  tlic  water  ooutoincd 
1^ .  »lien  the  pbton 
otion  will  he  at  an  end. 
therefore  be  In  un  alter- 
and  motion ;  and  if  the 
d  it«  quantity  ;»Teat,  the 
be  Tery  considerable;  that 
iB  require  a  considerable  excr- 
to  gL*!  it  from  a  state  of  re*t 
and  when  it  ha>  once  b^^uu 
'■'"'>■  tendency 
|e  [be  con- 

B  OToitMi  u'ltn  K'jss  lorce  than 
I'M  originally  (employed  to  move 
Vtfent  of  tlie  piston.  howi?rer, 
lent  time  for  qU  t)i<*  nioiion  that 
liicalcd  to  he  completely  lost; 
in  working  thi*  pump,  we  not 
tff  weight  of  the  column  to  over- 
e  naturii)  inertia  to  combat  with 
rokc.     This  may,  in   a   great 
removed,  by  keeping  two,  or 
Wtter,  tliree  pumps  constantly 
[    throe-throw  crank ; 
til  \podienl  is  generally 

M  oil  f;ii.iii  ciij^ines  for  throwing 
rcat  height,  for  by  this  means 
never  permitted  Io  stand  still 
f  but  a  ciinatant  flow  or  stream 
d-  No  illustration  ts  necessary 
}  tlic  rt-^der  the  combination  of 
a  worked  by  a  triple  crank, 
pring  the  alternating  motion 
p  of  the  series  at  equal  di«- 
At  and  space  throughout  the 
bat « luecuanical  arrangement, 
tripli  crttnk  la  employed  to 
IMpr  containing  three  buckets 
In  the  same  working  barrel, 
log  the   same   cirL^rt.   aa    three 

fli,   ,■.!  ot*cT«phie  delineation;  accordingly,  we  annex 

V:  Mig  water  is  thus  conducted;  it  is  tlic  inven- 

■11,  and  was  the  subject  of  a  patent  granted  to 

i.     I'he    hgiin*    in  the  margin  may  be  called  a  front  elevation, 

the  TTnrVin^  barrel  or  cylinder  being  broken  awav  to  show  llie 

o  '  fmost  bucket  or  pistoti,  the  rod  of  which  bb  la  hol- 

\g  *  a  bent  arm  d,  it  is  thereby  attached  to  one  of  the 

rvi^i  throw  crank  e.     The  middle  bucket  /  has  niao  a 

fy  :  of  smolicr  dimensions  tlian  the  former,  slides  freely 

is  Clint'.. vt. -a  to  the  crank  t  by  another  bent  arm  h.    The  lower- 

i  bat  a  solid  rod  k  k  which  posses  entirely  through  the  huUow  rods 
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of  the  other  buckets,  and   h  atfachcil  diroetly  to  the  m 
Upon  each  uf  the  limbs  of  the  crank  are  placed  aiiti -friction 
in  elh'ptical  slots  at  the  umier  end  of  each  rodj  by  which  the 
rubbing  surfacen  is  considerably  reduced. 

By  this  arrMigoment  it  will  be  Accn  that,  on  turning  the  crank 
the  buckets  ahcmately  receive  and  lift  the  water  which  hns  pi 
through  their  voIvc-b.  On  raising  the  bucket  i  a  vacuum  U  elTeclcd 
and  the  water  rises  from  the  main  pipe  /,  and  iilU  the  lower  part  uf  thi 
der;  on  the  descent  of  i,  the  water  is  received  above  it  through  its  valve 
f  descends,  /  rises,  so  tliat  the  water  fills  the  space  betvrL*i-ii  Ute  two^ 
re-action  of  the  bucket  i,  more  water  is  received  into  the  barrel  from  th 
while  the  upper  bucket  a  operates  upon  the  middle  one  /  in  the  tame  : 
as/ has  been  described  to  operate  upon  i;  thus,  by  the  simidtaneous  alt« 
motion  of  the  three  buckets  or  pistons,  the  wat^r  is  discharged  in  one 
uous  stream.  Although  this  invention  reflects  credit  upon  tlie  ingenuit; 
inventor,  we  must  be  permitted  to  question  its  superiority  over  simpler  nu 
it  will  be  evident  that  the  patentee's  object,  (and,  if  we  recollect  right 
stated  so  in  his  specification, }  is  to  obviate  the  employment  of  nn  air 
But  in  doing  this  he  has  conE>tniclcd  a  machine  quite  a!i  expc-mive,  o 
incurred  a  g^reoter  waste  of  ]H}wer,  nwin^  lo  the  fjiflioii  tliat  must  take  | 
his  concentric  tubular  piston-rods;  besides  a  greater  liability  to  deraugci 
the  multiplicity  of  parts. 

The  forcing  pump  is  made  in  two 
forms,  suited  to  the  situation  and  cir* 
cumstonces  under  which  it  has  tu  work. 
The  Isiraplest  construction  is  shown  in 
the  annexed  cut  It  consists  of  a  truly- 
bored  cylindrical  working-barrel  /,  the 
ton  of  which  is  quite  open  to  admit  the 
solid  piston,  whh:h  works  it  in  a  per- 
fectly air  and  water-tight  state,  by  means 
of  the  lever  or  handle,  or  any  other 
more  convenient  application  of  power; 
h  is  the  feeding-pipei  dippuig  into  the 
water  to  be  raised,  as  m  any  other 
])ump,  and  this  pipe  may,  of  course,  be 
made  of  any  length  under  thirty-three 
ftet;  t  is  the  stop-valve  covering  the 
top  of  the  fccd-pipc,  and  permitting 
water  to  rise  into  the  working-barrel  as 
the  piston  ascends,  but  not  permitting 
it  to  return  again  ;    so  that  whenever 


^^ 


the  piston  is  raised  by  its  handle,   the 

barret  will  be  6Ued  with  water  forced  up 

the  pipe  h  by  atmospheric  pressure;  ana 

when  the  piston  dei>ccnds  again,  since 

tltcrc  is  no  valve  in  it  to  permit  the 

water  to  pass  through    it,    it   will  be 

forced  up  the  lateral  pipe  I  (opening  into  the  bottom  of  the 

and  through  the  valve  r;i,  which  prevents  its  returning  back  a 

constrained  to  lind  its  way  up  the  rising  pipe  p,  fixed  above  the  valve  n 

this  pipe  may  be  continued  to  any  required  height,  without  regard  lo  til 

sure  of  the  atmosphere,  since  the  ascent  of  the  water  docs  not  del       ~^ 

action,  but  upon  the  mechuuical  force  that  is  applied  to  the  hant 

the  piston.     Wliile  the  piston  rises  to  fill  the  worl :       ' 

he   shut,  and  of  course  all  motion   of  the  fluid  iti 

hince  the  use    of  the  air-vessel   u  ;  for  it  will  he 

joined  on  immediately  above  the  valve  m,  but  that 

»tn  uir-tight  cupper,  or  other  hollow  vessel  «,  and  pi  .        .    ^  iri 

it\'  it.  Air  being  a  lighter  fluid  than  waCer,  wiU  of  courae  occupy" 
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;  nnit  as  soon  u  the  action  of  the  pump  hiu  fHted  it  with  wntt^ 
tinr  o  0,  or  just  uboTe  ibo  tower  end  »('  t)i«  upcn  iiipe  p,  all  uir  that 
B  tho  water  wul  be  confined,  and  unuble  lo  cscnpo.  It',  now,  the  working 
tlmpnton  bt  •anposeil  tu  tlirow  water  more  rapidly  into  the  nir-vetuel  tbuo 
py  it  i»  evident  that  vucii  cunlined  air  will  be  con- 
in  it  nntiirslly  occupies,  in  order  to  in«lc«  room  for 
itc  Liar.iioity  of  air  b  constant,  and  increases  in  power  with 
d^KVtt  uf  condeuiatioii  witliout  limitation,  su  the  spring  of  the  air  in  the 
..1  ivill  hccome  a  counteriwjise  or  equivalent  for  any  height  to  which  the 
carried;  and  although  the  water  in  the  pump  explained  at 
!  not  admit  of  coudenuition  bo  ai  to  permit  a  frcflh  quantity  of 
t.  asceudiiig-pipe  without  puttin;^  all  its  contents  into  motion, 
uon  of  the  air-vecsel  obviates  this  difficulty;  for  now  the  new 
suiitity  oi  water  ii  not  dcIiTcred  into  a  former  quantity  of  inelastic  water,  but 
ma  h  v^s^l  titlrd  with  air.  which  readily  allows  a  change  of  dimensions  ;  and 
•a    is   rifling,   and  projecting    no   water,    the  previously   con- 
'as  time  to  re-expand  into  its  former  volume,  uy  expelling  au 
:^uty  of  water  up  the  pipe  pp;  and  thvis,  if  the  air-vcMel  ia 
-onstant  and  eqiuble  current  may  be  maintained. 
(•■'■re    ftliows    another 
[Mmp,  though  this 
.  ..-iJIy  called  the  lift 
;  Its  formation  is  the 
■leseribed  figure,  except 
13  not  solid,  but  is  per- 
ored  by  a  valve  opening 
j^auiij,    lU    m    the   common    lifting- 
BBmp;  the  piston-rod  g  likewise  moves 
D  la  air-tight  manner  through  a  stutl- 
it^box.  or  collar  of  leather,  oa  the  top 
J  ■'      -nrking-barrBl,   which,   in    this 
'«ed;  and  the  lateral  deli^er- 
'  '<^'    its   aiiyvessel,    proceeds 
instead  of  the  tower  part 
.^  itarrol.     This  pump  nut 
dsl/  has   the   stuiBng-box,   but  three 
rtfM,  instead  of  two,  as  in  the  lost 
it    is,   coosequeailly,   rather 
icate    and    expensive   in    its 
HI,   with  no  other  advantage 
it  ii  rather  more  cleanly  in  its 
'^  fhe  piston  of  the  former 
.;te  water-tight^  a  quon- 
•■   flow   over   tho   open 
^rrcl,  which  cannot 
...  -.-_  ^i,:mp,  if  weir  made. 
\on  is  very  nearly  alike,   for 
Mtmn  raise?  water  through  tho 
:>c  A,  by  i}te  elevation  of  tlie 
•jn  •Jrprming  liie  piston,  that 
':  it  by  its  valvCf  and 
:he  upper  part  of  the  working-barrel;  on  the  re-ascent  of 
.:.'  unaule  tu  escupe  at  the  top  of  the  bajxcl  on  account 
I  X  iT,  is  forced  up  ibu  lateral  pipe  /  into  the  uir-vesael, 
hy  the  ascending-pipe  k  as  before.     When  the 
la  llie  dotted  line  p  o,  so  as  to  cover  the  lower 

,  L..V ^  ^.>iilined,  and  their  operations  must  be  alike.  The 

b«  suited  in  its  capacity  to  the  maguitudu  of  the  pump  or  pumps 

water  tlJlo  it  (for  neveroJ  pumps  are  frequently  made  lo  open  into 
4ir»V0Me]),  and  ought,  in  all  cases,  to  contain  at  leust  six  or  eight 


volumes  of  the  pump,  in  order  that  t)ie  increaung  expsBsiire  fnrc«  of 
may  not  influence  the  motion  of  the  pi&ton  during  a  single  strt)ke:  but  for 
no  precise  rule  can  be  given,  as  tliu  relative  diraensions  may  vary  to 
^cumstances  uf  the  case.     These  forcing  pumps  with  air-vesscis  are 
generaUy  adopted  in  water-worka  for  eupplying  cities  or  tovns ;  and 
at  which  the  water  is  at  any  time  delivering,  may  be  very  neorir 
the  air-vessel  is  large,  and  the  supplv  equable,  by  nanilning  the  degreBl 
densation  of  the  air  within  it     This  is  very  conveniently  done  by  a 
consistins  of  a  glass  tube  with  a  closed  lop,  applied  by  a  stop-cock  to  the. 
part  of  the  air-vessel,  or  that  which  is  always  filled  with  water;  atrti 
gauge  is  represented;  and  as  it  has  an  open  communication  with  the  '^ 
when  the  cock  «  is  open,  the  air  in  the  top  of  the  tube  will  suffer  the 
dentation  as  that  wituin  tlie  vesseL     The  height  of  the  spaces  occupit 
within  the  tube  must  be  measured ;  and  as  tlie  air  at  its  ordinarv  dei 
balance  a  column  of  water  thirty-three  feet,  high,  so  if  confinca  air 
with  the  weight  of  such  a  column,  it  wiU  shrink,  or  be  condensed  into^ 
former  bulk  ;  whenever,  therefore,  the  air  contained  in  the  tube  r  is  dii 
half  its  original  length,  the  condensation  within  the  air-vessel  must  be 
two  atmospheres :  or,  what  is  the  same  thing,  the  water  in  the  pipe 
stand  at  the  elevation  of  33  feet.     If  the  water  in  p  is  raised  to  twice 
or  66  feet,  then  the  condensation  within  the  air-vessel  must  be  etpial 
atmospheres;  and  the  air  witln'n  ic,  as  well  as  within  the  lube,  will  be 
to  one-third  of  its  original  bulk ;  oue-fotirth  of  the  bulk  will  in( 
atmospheres  of  condensation,  and  be  equal  to  the  elevation  of  the  water  i 
to  132  feet,  and  so  on,  more  or  less,  as  the  barometer  may  vary. 

That  useful  machine,  the  fire-engine,  or  engine  for  extinguishing 
nothing  mure  than  two  forcing-pumps,  of  the  construction  shown  at 
working  into  one  common  air-vewel  placed  between  tliem,  and  from  Wi 
spouting'pipe  for  directing  llic  water  upon  the  tire  proceeds.  The  hi 
so  diAposed,  that  while  the  piston  of  one  pump  is  up,  the  other  isdoi 
they  are  elongated  for  the  pur{>osc  of  enabling  a  great  number  of  men 
tlicm  at  the  same  time,  fur  the  purpose  of  Uirowing  a  very  large  quanti^i 
water,  which  is  rendered  a  continuous  stream  by  the  artiun  o^  the  air-vessel  ' 
Fire-£ngiiub. 

It  is  curious  that  the  most  onoivnt  pump  we  ore  ncqnaiuted  with,  namelri  tl 
of  Cteitbius,  at  least,  as  it  is  handed  down  to  us,  ver^*  closely  rosemblcsj 
present  fire-engine,  for  it  consists  of  two   forcing^pumps,    disposed  m 
described;  but  instead  of  dL5chiu*ging  their  contents  into  an  nirTcsael» 
merely  deliver  tlicm  into  an  intermediate  close  cistern,  from  which  the 
ascends  by  a  perpendicular  pip«,  and  in  which  nothing  is  wonting  but  tbt' 
densation  of  air.     It  must,  however,  be  oljAi*rved,  tliat  both  the  pumps 
described  would  he  forcing  pumps,  without  their  respective  air-venels ; 
tltough  they  act  much  more  advantageously  witli,  they  are  somctimf 
without  tho«e  appendages. 

We  now  proceed  to  describe  a  pump  with  a  double  action,  produdl^;! 
same  effect  in  its  up  as  in  its  down-stroke ;  the  water  being  altrmatriy 
and  forced  on  the  opposite  sides  of  the  piston  ;  tlmt  is  to  say,  by  tbo  uf 
of  the  piston,  the  water  above  it  is  forced  out  of  it  into  an  air-veanl,; 
the  same  time,  the  cylinder  is  re-charged  by  the  water  fulloviug  tbinj 
underneath  ;  then  by  the  return  or  down-atfoke,  the  water  uudemeatb 
out,  and  it  flows  in  above,  nady  for  the  repetition  of  the  opcrationt  an< 
continuously.     In  the  diagram   on  the  following  page,  o  represcnu  a 
piston,  its  rod  working  air-tight  in  a  stufling-box  6,  fixed  at  the  top 
pump-barrel  c  c.    The  water  fi-om  the  well,  supposed  to  be  not  more 
feet  de<^,  ascends  into  the  vacuum  of  the  pump  by  tlie  pipe  rf,  and  is 
by  a  branched  pipe  e/to  the  top  and  bottom  of  the  barrel  alternately, 
valves  y  and  A,  which  open   inwards.     On  the  opposite  side  of  the  wi 
barrel  are  two  corresponding  apertures,  furnished  with  valves  ■  and  j,  oj 
outwards,  and  conducting  the  water  by  a  branch-pipe  kl  into  a  single  tobeJ 
leading  into  an  'air-vesael  o,  whence  it  is  discharged  by  ikw  tube  ^     la 
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•od  Uiut  th«  proceu  is  continued  ai 


rn  na  having 

iiotxi  nf   tti« 

.  ■t,-.d 

d 

IC    \aivi.-    /,    lite 

n.  into  the  uir- 
le  clKsticily  of  the 
upon  the  surfnre  of  (lie 
')rccd  it  lip  lite  pipe  p, 
[ipperution  thert*  Iiiib  Ikcd 
rn  'hr:  pruduction  of  a 
-^toii ;  con»c- 
L-  of  the  air, 
the  LurUce  of  the  water 
has  cdinpt'lled  it  tu 
tton  in  iu  aesccnt,  and 
thambc-r  above ;  afler- 
|«*ceot  of  llie  piston, 
ahaU  tlie  valve  g, 
valve  i,  through 
rater  u  pn>pellFd  along 
Mpe  m,  air-vessel  a, 
to.  During  thii 
the  water  from 
ig  along  li  and/,  hoa 
valvG  A,  shut  tlie  valve 

the  barrel  under  the  piston 
>ump  ii  worked. 

*'       '-\nt  of  Mile-end  Old  Town,  took  out  apatent  in  1830  for 

;i.   acting  in   a  horiztrntal  direclinn;    the  principle  of  its 

1.1.  ■...•ililjf  undojatood  after  the  description  of  the  foregoing,  and 

it  !o  a  high-pressure  stenm  engine,  with  fOich  difference  only  aa 

to  the  pumping  of  water.     Tlie  working  chamber  ii  either 

lare ;  but  each  end  of  it  is  eonsidcrubly  enlarged  downward, 

OiNl  rMreirc  the  water  from  the  ruing  main  are  lituated.    The 

and  packed  tike  those  for  steam  ;  the  pistoTi-rod  poases  through  a 

at   one    end   of  the    cliRinber.  and  is  attached,  at  the  fartliest 

acroaa  head.  U>  wliich  in  connected  two  gpear-rodi.     One  of  these 

emeh  side  of  the  pump,  and  beyond  the  opposite  end  of  it^  to  a 

to  revolve  in  plunimer  blocks  (fixeu  to  a  suitable  fmme), 

'■>  ith  a  winch,  by  manual  labour,  or  by  any  other  suitable 

tj(>ti->n   thus  described  is,  of  course,  nothing  but  the  ordiuury 

In  order  that  the  piAton  moy  not,  by  its  weight,  wear  most  un 

piatnn-rod  is  continued  on  both  i^ides  of  it ;  nnd  beyond  the 

I,  the  rod  is  supported  by  an  anli-friction  wlieel ;  thence  the 

case,  closed  at  the  funne&t  extremity  to  prevent  the  escape 

OS  it  is  not  packed.    The  action  of  the  pnmp  is  this  :  suppose,  by 

of  t\w  cnuik,  the  piston  to  be  moving  to  the  right  nond,  a 

on  the  opposite  aide  of  the  piston,  which  causes  tlic  valve 

to  be  opened  by  the  pressure  of  the  atmoapbere,  and  the 

with  water.    On  reversing  the  stroke  of  the  piston,  or 

[ht'hand  valve  is  opened  from  the  rising  main,  end  that 

filled    with   water,    while   the  water    which    preriously 

lufk  fUil  of  the  chamber  is  forced  out  by  the  piston  througli 
on   thr  ■"■7--  -■ '-  :  -'t  succeeHinp  itroke  in  like  manner  di»- 
itrr  tn  tl  .  and  tills  that  of  the  lefl,  and  thus  the 

111-.  ■  attached  to  the  specification,  a  large 

1  to  the  upper  side  of  the  pump,  for  the 

.\'\\  the  upper  valves,  and  in  the  crown  of 

lor  conducting  the  witeri  if  required,  (o  a  greater  elevation* 
a  a 


prntpSL 


It  would  obvionsly  have  ht^n  better,  bad  the  patentpc  mudo  ibp  upper  pot 
tbis  vessel  iuto  an  air-cbomber.  by  causing  tbe  ascending-pijw  Iiist  iiiealii 
to  dip  nearly  to  tbe  bottom  of  it. 

The  annexed  engraving  U  a  representation  of  a  pump  constracted  by 
Clymer,  on  the  plan  of  the  ingenious  Benjamin  Martm;  but  the  nietioe-a 
and  the  valvei  are  so  dispoKd  aa  to  retain  any  heary  bodice  that  may  be  ru 
bv  the  prcisure  of  the  atmosphere  acting  upon  tbe  vacuum. 


The  above  perspective  sketch  abova  that  the  rising  main  leads  into  a 
Tilve-box,  in  connexion  with  two  short  and  wide  vorking- barrels,  left  qn 
Iht  atmosphere.  The  piston-rods  are  attached  to  a  lever,  vibrating  on  a 
fulcrum  which  is  mounted  upon  a  standard  between  the  two  cylindon; 
this  lever  branching  handles  are  united,  to  enable  many  hands  to  be  cm^ 
in  working  it  The  targe  volume  of  water  discharged  from  the  borrela  sL 
stroke  of  the  pump  causes  a  constant  powerful  stream  tip  tlie  rising 
that  any  globular  substances  nearly  6tting  it,  as  cannon  baU&,  have  no 
'unity  to  fall  down  by  any  intermission  of  pressure  from  underneath ;  thtf 
■quenily  get  lodged  in  iht  volvc-box,  and  are  ejected  by  the  down-slroke 
imp.  When  employed  us  an  engine  to  diacha^  waicr  to  a  great  hrii 
itaace,  an  air  vessel  is  scruwed  on,  as  repreteated,  and  iho  nocslt  U 


plugged  or  capped,  bv  which  the  current  is  directed  through  the  idr 

In  drawing  water  from  great  depths,  the  weight  of  ihe  punp^roda 
water  together  are  Bometimes  mora  ihaa  can  le  e&iUy  jocompliabtd  k 
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MS 


.,    ^  '"  ""c''  cases  wc  Ijiirc  ocraitonolly  oW.n'od,  in  country 

I^Wy  Knplc  iipi»aruUis,  gimilar  to  that  rtpresciite*!  in  the  foUowing  cut. 


tu  counicrbalancc  the  weight  of  the  rods.     In  this  caie,  the  pump- 
handle  ia  Buspended  to  a  wooden  spring,  of  sufticicnt  elasticity  to 
^tho  weight  of  the  rods,  and  to  require  a  pnrt  of  the  man's  force  to 
"jc  piston  or  buckvt,  in  return  for  w-hich  tlie  spriu":  assists  him  in  tlie 
tards.     Some  pfcr«oiis  would  be  apt  to  imagine  that  power  was  thus 
a  littJe  consideration  will  enable  them  to  perceive  that  it  i&^nly 
diitributiun  of  the  ejinie  force  tlial  the  desired  eficct  is  produce<L 
s  Mechanics^  vol.  ii.  is  the  fol- 
I  of  a  piimp,  with  littJo  friction, 
coDitriicted  in  u  viiriely  of  ways 
-CVp^nter,  without  the  assistance  rr— 

tft  plumber,  and  which  will  be  ^a 

raising  a  great  quantity  of  water  ^ 
AS  in  draining  marshes,  marl- 
L,  or  even  fur  the  service  of  a 
hibited  m  the  subjoined  diagram, 
is  a  ftqttare  tnink  of  carpenter'a 
at  both  ends,  and  having  a  little 
tut  :ti  uwi.  Near  the  bottom  there 
<><>ard,  perforated  with  a 
ii  a  clack ;  ffff^^^^ 
C}-li»drical  ime^  made  of  leather  or  of 
with  a  fold  of  thin  leather,  such 
ikin,  beiwe»*n  the  canvass  bugs.  This 
Jy  noilLKl  to  the  board  e,  with  sotl  leather 
!  of  this  bag  is  fixed  on  a 
a  bole  and  valve.  Hiia 
ue  luriuii  in  the  lathe  with  a  groove 
edge,  and  the  bag  fastened  lo  it  by  « 
id  t^l  roond  it  The  fork  of  the  piston- 
flfMl/  fixrd  intu  this  board ;  tlie  bag 
Ifpl  dbtanded  by  a  number  of  wooden  hoops, 
\n^  oi  slTong  wit«  fj,jj,ff,  &c.  put  into  it, 
ilrvinclirs  distance  tVoni  each  other.  It  wiH  be  proper  to  connect  these 
1^  bcftf*  pattitug  them  in,  by  three  or  four  cords,  from  top  lo  bottom,  which 
al  Ibeir  proper  dixtancea;  thus  will  the  bag  bare  the  form  of  a 
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ir  povrder-puff.     The  distance  between  the  hoiipt  iWtU  b» 
;adlh  of  "       '        '  * 


It 


N»^ 


trber'n  iKllowa  or 
Ti^DUt  twice  the  breadth  of  the  rim  of  the  wooden  ring  to  which  the  npiptr  T^n 
laod  piston-rod  arc  fixed.     Now  let  this  trunk  be  ininiersed  id  the  WAter.    It  a 

evident,  thftt  if  the  bag^  bo  strotchp'd  from  the  compresicd  form  which  Jti  on 

weight  will  give  it  by  drawing  up  the  pi«ton-rod.  In  cspadty  wUl  be  enlirged; 

the  top  valve  will  be  shut  by  its  own  weight;  the  air  in  the  bag  wiU  be  nin>(ic4, 

and  the  atmoiphtTe  will  press  the  water  into  the  bags.     \Vh(>ii  the  rod  ii  ihnat 

duwn  again,  this  water  will  come  oat  by  the  top  valre  and  fill  part  of  the  tnuiL 

A  repetition  of  the  operation  will  have  a  similar  effect;  the  trunk  will  be  fiOo^ 

and  the  water  will  be  discharged  by  the  spout. 

Many  uttenipt«  have  been  made  to  introduce  pumps  worked  by  a  contimioH 

rotary  motion,  and  a  great  deal  of  ingenuity  has  been  exercised  to  prevent  ttel 

waste  of  power  arising  from  friction,  with  which  tliey  hnvc  nil  been  more  or  lefl 

accompanied,  but  in  a  greater  degree  than  the  best  recinrocating  pumps.    1\i 

reader  who  is  solicitous  for  inrormation  on  this  point  will  dnd  numerous  deaoi|h 

tions  of  patented  inventions  of  the  kind  in  the  Heprrtcty^  the  I^ndon  Jtrnn^ 

the  Register  of  AtU^  &c. ;  but  as  none  of  them  have,  in  our  opinion,  befa 

brought  to  work  so  well  aa  the  reciprocating  pump,  we  shall  here  add  ot 

of  those  contrivances,  which  possesses  as  strong  claims  to  notice  as  any  of  I 

It  woa  the  subject  of  a  patent  granted  lu  Mr.  Robert  Winch,  of  Battel 

1626,  and  is  delineated  in  the 

subjoined  cut,  which  represents 

a  vrrtiral  section.     At  a  a  is  a 

cyliiidricAl   case  of  metal,   the 

botes  at  the  circumference  being 

for  the  bolts,  by  which  the  cii^ 

cular  aide-plates  are  secured  tu 

it ;    6  is  the  rising  main  pipe 

from  the  well ;   kkk  the  water- 
way, and  r  the  discharge  pipe ; 

f/  is  a  circular  box,  turned  round 

upon  the  hexagonal  shaft  in  the 

centre  by  a  winch  outside.     To 

tlie   periphery  of  this   circular 

Ikjx  the  flap-pistons  gg9$  a>o 

fixed   by  joints,    and,    as  they 

revolve,    they   are   successively 

closed  OS  they  come  in  contact 

with  a  ''circular  inclined  plane" 

ef,  the  under  side  of  whicli  furms 

a  stop  to  the  upward  course  of 

the  water  on  that  side  of  the 

cylinder.  On  passing  the  curved 

piece  r,  tlie  pistons  successively 

fall    open,     with     their     edges 

touching   the    interior    surface 

of  the  pump  case ;    the  water 

which  has  passed  up  from  the 

main  pipe  turough  the  valves  i  i. 

and  occupied  the  spaces  marked 

hk,  is  then  carried  forward  by 

the  pistons  aa  they  revolve,  and 

it  UBcharged  in  a  continuous 

uniform  stream  at  c.     To  pre- 
vent the  pistons  ^^m  striking 

violently  against   the  cylinder, 

aa  ibcy  are  turned  against  it  by 

Uie  reaistance  of  the  water,  as 
'Well  as  to  avoid  hard  rubbing  in  tiiose  parts,  caitli-hooks  kk  Hk  are  employi 

Uie  action  of  which  is  too  obvious  in  tlie  drawing  tn  nrquire  mure  expUnaiit 


11' If 


TotKititAte  llie  slioltiDg  of  ihe  flcp-pislons,  as  ihey  come  in  contact  with  the 
curred  piece  f,  each  of  them  hare  &  second  joint  in  tlic  middle,  irhich  given 
tlicii  great  flexibility  of  motion.  In  another  modification  of  thia  invention,  the 
|uUtitee  employs  a  lotury  vane  for  clo^inc  the  flat)-pi«ton8  or  valves  in  auc> 
cuuon,  intteod  of  the  curved  stop  dcacribed  ;  but  tiiiA  arrangement  renders  it 
necMMry  to  hare  a  toothed  whetl  fixed  to  the  axis  of  the  circular  box,  to  uork  a 
puioQ  oa  the  axis  of  the  rotor}'  vane,  thnt  the  motion  of  the  latter  may  exactly 
comtpond  with  that  of  tlic  piston«.  Since  it  is  impossible,  when  a  pump  is 
vrll  made  and  is  in  good  order,  thnt  the  piston  can  move  without  displacing  the 
mUtr  that  id  above  or  below  it,  according  to  the  circumstances  of  its  construe- 
too,  io,  in  all  pumps  tliat  consist  of  cylindrical  workiiig-barrcla  and  pistons, 
nolhing  more  is  necessary'  to  ascertain  tlie  quantity  of  water  they  will  deliver, 
tiitn  to  calculate  ihe  solid  or  cubical  contents  of  that  port  of  the  barrel  in  which 
tUracuum  is  produced,  and  to  reduce  it  to  some  standard  measure,  and  llicn 
toDiuItiply  this  by  iho  number  of  strokes  made  in  a  given  time:  thus,  if  a 
nmp  IB  mne  inches  diameter,  and  makes  on  effective  Etroke  of  about  eighteen 
RKhesa  snch  a  cylinder  will  be  found  to  contain  IV'i-i  cubic  inches;  and  as  277| 
•cohic  inches  make  an  imperial  gallon,  so  four  gallons  will  be  equal  to  llOU 
mIuc  inchei ;  consequently,  such  a  barrel  will  contain  and  tlirow  out  rather 
Bure  than  four  gallons  at  every  stroke ;  and  supposing  this  pump  lo  make  ten 
4bvket  in  a  minute,  it  would  yield  above  forty  gallons  in  a  minute,  or  sixty 
lima  ibat  quantity  in  an  hour,  and  so  on.  lliis  rule  apjiHea  in  ever}'  citse, 
vhedier  the  water  is  sent  lo  a  ^mall  nr  great  elevation,  because  the  piston 
(unot  mo\'e  without  displacing  the  water  in  the  barrel ;  but  a  Binnll  oltuwance 
nut  be  made  for  leakage,  or  wdste,  because  some  water  wiU.constontly  pass 
^ktwtOD  and  escaiie,  or  be  otherwise  lost  and  wasted. 

^HNCH.  AMD  PUNCHING.  A  punch  \n  a  short,  stout  piece  of  steel,  or  ol 
^B  fteelfd,  itffed  for  stomping  out  pieces  of  metal,  so  as  to  make  perforations 
^Bt!  !  plates,  for  the  insertion  of  rivets^  screws,  bolts,  &c.     In  punch- 

^■t  uf  metal,  a  powerfid  niuchinc,  consisting  of  a  long  and  massive 

Hb"  ^y  an  engine,  is  gcneraUy  used  in  considerable  works;  but  aa 

Hfc  ire  only  in  the  posaesaiun  of  the  comparatively  few  who  require 

^■iui  \nc  Mnd  to  be  well  and  expeditiously  done,  n  simple  and  cheaply-cou- 
<4vl«4  initrument  for  the  purpose  becomes  an  important  appendiigc  to  the 
;  said  such  an  instuinent  we  here  present  to  the  reader,  which  has 


^^B^g  sJud  advuoUgeously  employed  by  Mr.  J.  R.  Hill,  of  the  Westminster 
|B>  jf»ff'  1  sliuws  A  side  view  of  the  machine,  fastened  on  an  anvil  a,  by  a 
Mtai-bolt  *.     >'iy.  2.  a  birdVcye  view  of  the  same.     I'iff.  3,  a  section  of  tlio 
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pmncbmg-lmlef  showing  a  part  rut  nut  for  t))c  picceii  ti 
to  be  punched ;  the  back  end  of  tlic  lower  part  of  b  is  f u 
each  end  of  which  is  turned  up  and  tapped  fur  th«  receuUuu  uf  a 
Oil  these  centre   icrcws  hangs  tho  guide-arm  c,  irhich  is  a.]«o  T  khai 
other  end  of  this  guide-arm  has  a  hole  r,  just  the  size  of  the  p«tint  of  i 
to  be  used  :  in  ortier  to  bring  this  hole  to  coincide  vith  the  lower  one, 
necessary  to  lengthen  or  shorten  the  arm,  by  bending  it  a  little  mc 
and  turning  the  screws  o  little  either  way,  which  must  bo  grAnled 
earlier  than  adjusting  a  punch  sliding  in  square  holes,  guides,  &c^ 
screws  are  also  fumisocd  with  a  nut  each,  to  set  them  fast  when  oi^iist 
reason  for  making  it  «o  long  is,  Uiat  any  widtli  of  plute  may  conic  u     _ 
holes.     It  is  scarcely  necessary  to  add,  that  a  common  rod-punch  ia  ossd" 
its  paint  only  filed  up  to  lit  the  hole. 

PUULINES.  Pieces  of  timber  extending  from  one  end  of  a  roof  to 
Uiey  pass  under  the  middle  of  the  rafters,  which  they  snppoil,  and  i.t 
tlieir  tendency  to  sink  in  the  middle. 

PUTTY.     A  cement  used  by  glaziers  for  fastening  window-gUn 
frames ;  it  is  used  also  by  carpenters  and  other  artizana  for  slopping 
their  work :  it  is  made  by  kneading  whiting  and  linseed  oil  together  into  i 
]»aste ;  when  dry  it  is  very  hard  and  dumble. 

PUTrV,  PowDEa  OP.     An  oxide  of  tin,  much  used  In  |< 
other  hard  substances.     When  tin  is  melted  in  an  open  vcs*- 
btfcomes  covered  with  a  grey  powder,  which  is  tho  oxJde  uf  tlie  ml 
tht*  heat  be  continued,  the  grey  assumes  u  yellow  tint,  which  is 
putty 

PUZZOLANA.     A  kind  of  earth  thrown  out  of  volcanoes ;  H  is  of 
dusty,  granular  texture.     It  easily  melts  per  te  ;  but  its  m- 
perty  consists  in  its  forming  a  cement,  when  mixed  with  oul 
o^  hme  and  wotcr,  which  hardens  very  suddenly,  and  is  nmrc  uuuOie' 
water  than  any  other  cements. 

PYRITES.  Native  compounds  of  metal  witli  sulphur.  The  princtpd 
this  country  are  the  sulphureta  of  iron,  colled  mnrtial  pyrites,  worked  vx 
sake  of  tbo  sulpliur  they  contain ;  the  sulplmrels  of  copper  are  w^irVed 
both  the  copper  and  the  sulphur  they  contain. 

PYROLIGNEOUS  ACID.     See  Acid  PraoLioNEOUS. 
PYROMETER.     A  machine  contrived  to  measure  the  eipntmion  ofj 
end  other  bodies,  occasioned  by  heat.     Muschonbroi^k  was  trie  on^ini 
tor  of  tlie  pyrometer ;  the  nature  and  consiructiun  of  his  i' 
understood  from  tho  following  account. — If  we  suppose  an.  >(\ 

twelve  or  fifteen  inches  in  length,  made  fast  at  one  of  i: 
obvious  tliat  if  it  be  dilated  by  heat  it  will  become  lengtli< 
extremity  will  be  pushed  forwards.     If  this  extremity  then  1" 
of  a  lever,  the  ottier  end  of  which  is  fumiahed  with  a  pinion  adaj 
wheel,  and  if  this  wheel  move  a  second  pinion,  tlie  latter  a  tliird,  ftiu 
will  be  evident  that  ,bv  multiplying  wheels  nnd  pinions  in  this  manner,  ^hc 
will  have  a  very  sensible  motion;  so  that  the  moveable  extremity  uf    '       " 
biu"  caimot  pass  over  the  hundredth  or  thousandth  part  of  a  line,  with< 
of  the  circumference  of  the  lost  wheel  passing  over  several  inches, 
circumference  then  have  teeth  fitted  into  a  pinion,  la  which  an  index  isst 
this  index  will  make  several  revolutions,  wlien  llie  dilation  of  ths  bar 
«inly  to  a  quantity  altogether  insemible.     The  portions  of  '' 
be  measured  on  a  dial  plate,  divided  into  eoual  parts;  an 
ratios  which  tlie  wheels  bear  to  the  pinions,  the  absolute  qui 
tain  degree  of  heat  may  have  expanded  the  small  bar  can   t- 

conversely,  by  tho  diUtntion  of  the  small  bar.  the  ■'""'^' •' 

Applied  to  it  may  be  determined.     Such  \s,  the  c 

pyrometer.  It  ii  necessary  tn  observe,  that  a  small  ■    , 

in  order  to  receive  the  liquid  or  fiised  mntlTs  unlijeci' 

which  the  bar  to  be  tried  ia  immersed.     When  it  is  rt<^  i 

instrument  a  considerable  degiec  of  beat,  such  as  thai  uf  UiiUug  uU 
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np  wHh  thfi  matter  ly  be  tried,  and  iminentc  the  bnr  of  iron  into 

of  the  bw,  indifiitei)  by  the  index,  vnll  point  out  the  dcgrvo 

led,  and  which  riiust  rieccssarily  he  equal  to  th&t  uf  tlie 

is  immcried.     'l*hid  mnchiiiu  evidently  tcrves  to  dctcrmina 

■"  !imtal«,  &c.;  tur  by  vubstituting  in  t lie  room  of  the 

111  imrs  of  the  same  length,  ond  then  expoains  them 

., dc^ri-r  nt  uuut,  the  rotloa  of  their  dildlalJon  will  be  showu  oy  the 

of  the  Index. 

^^I..l..  xt^A  Instrunaent  fur  muMuring  very  high  temperatures,  is  that 
t'  .  Wedgwood,  founded  un  tile  principle,  that  clay  pro- 

•.A  dimensions,  om  it  is  pro^jrtssivcly  exposed  to  higher 
it  h&ai.  He  formed  white  porcelain  ci&y  into  tunoll  cylindrical  pieces^ 
Id.  which,  wbeu  they  were  bakt;d  tii  a  dull  red  heut,  just  fitted  into  tU« 
\vt  two  bruA  bars,  fixed  Co  a  brass  pUtc,  so  as  to  form  a  tapering  spac* 
thrm.  Tliis  spocQ  is  ^aduafed,  and  iho  farther  the  pyromctric  guage 
the  fjreftler  heat  does  itindicnlc.  The  limila  of  the  converging  scale  are 
t-tenlhs  of  tui  inch  at  the  beginning  towards  the  opening,  and  thrce-tciitlui  at 
i«ad«  or  towards  the  line  to  which  the  bars  converge.  The  next  thing  to  be 
Pt  waa  to  asoertaiu  and  establub  a  connexion  between  the  indications  of  bia 
KBfacal  and  those  of  the  mercurial  thermometer;  to  accomplish  thin,  he 
kkmd  ■  heated  rod  of  silver,  of  which  he  measured  the  expoiuioii.  The 
r  p»De  and  the  silver  rod  were  heated  iu  n  muillc,  and  as  aoon  as  the  muffle 
Icated  a  low  red  heat  it  wan  drawn  forward  towards  the  door  of  the  oven ; 
I  Hm  own  door  being  then  nimbly  opened  by  an  assistant,  \f r.  Wedgwood 
Iked  tike  silrer  rod  as  far  as  it  would  go.  But  as  the  division  to  which  it 
cmiM  not  be  distinguished  in  that  ignited  state,  the  mutHe  was  steadily  and 
:t,  and  leu  to  cuoh  Wlu'u  the  raulfie  was  aufficiently  cold  to  bo 
.  I  oe  of  expitnsion  at  which  the  silver  stood  was  carefully  noted* 
I  heat  shown  by  the  clny  pieces  was  measured  by  their  own 
whicli,  the  whole  was  rctnmcd  into  the  oven,  and  exposed  to  a 
heat,  in  order  to  obtain  another  point  of  correspondence  between 
the  graduated  sihur  rod  serving  as  an  intennediate  scale,  with 
Tedgwood'a  and  Palireiihcit's  might  be  readily  compared.  The  brst  of 
'  iia  of  c<rtTespond»;nce  was  2J^  of  Wedgwood's,  to  1370"  of  Fahren- 
aeoond  w&a  6^"  of  Wedgwood's,  to  1 890"  of  Fahrenheit's.  Hence, 
6|  —  2i  =^4,  and  1890  —  1370  =  520,  it  appears,  that  an  interval 
N  4cCf*^  01%  Mr.  Wedgwood's  instrumeut  is  equivalent  to  520  degrees  on 
I  of  Mr.  Fahiouheit's,  and  coiuequeutly,  that  1  degree  of  the  former  equals 
~  tlte  ialt«r,  and  the  xero  (or  o)  on  Wedgwood's  scale  corresponds  with 
~  a  traction  on  Fahrenheit's.  Hence,  we  have  the  means  of  reducing 
at  nny  point  of  one  scale,  to  the  corresponding  degrees  on  the 
H;rl  Ire  range.      Mr.  Wedgwood's  instrument    includes  nn 

it><  of  Fahrenheit's,  or  about  50  times  that  between  the 

and  ijoimi^  points  of  mercuiy,  bv  which  points  tlie  prrformances  of 
tKermoaietcra  arc  necessarily  limited.      Also,  if  we  conceive   Mr. 
'a  tcaJv  to  he  extended  downwards  below  his  zero,  as  Folircnhcit's  is 
extend  upwards  above  the  boiling  point  of  mercury,  tlic  freezing 
will  OlU  on  ti<^.421.  or  somewhat  above  8^"  below  tho  xero  of 
and  that  of  mercury  on  8^5U6,  or  a  little  below  H^**;  so 
!C  between  the  freezing  points  of  mercury  and  water  is  an  inter- 
t»f  a  degree  on  Wedgwood  s  acole ;  8°  and  a  decimal  iVom  tlic  freezing 
In  cmnplele  ignition  ;  and  160"  is  the  highest  point  or  degree  ox 
linm  philosopher  was  able  to  extend  his  obserrations. 
Tves  Dr.  Ure,  "  augments  in  volume  three-eightlis  for 
rice  its  progressive  rate  of  expansion  is  probably  uniform  by 
tifot,  a  pyrometer  might  easily  be  constructed  on  this  prin- 
and  tune  of  platinum,  of  exactly  tho  aamc  form  oa  the 
conooct  with  tlic  extremity  of  the  atom,  at  right  angles,  a 
of  unilorm  calibre,  filled  witli  mercury,  and  terminating  below  in  a 
bttlb^  lik<  tliat  of  tlie  Italian  barometer.    Graduate  the  gusatube  into 
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a  Mries  of  «p«CM  equivalent  to  three-eig]ithB  of  the  lotaTvolSSte 
rity  of  the  ploiinn  bulb,  with  three  fourths  of  its  sUm.  Tlic  otlier  fa 
be  BUp[>osca  to  be  Jitilo  inHucncod  by  the  source  of  heat  On  plun| 
btJb  and  iwo-Oiinls  of  the  &tein  into  a  furnace,  the  depression  of  the  merciuy 
will  indicate  the  degree  uf  heat.  As  tlio  movement  of  the  column  will  bevnj 
conitideriible,  it  will  be  scarcely  worth  while  to  introduce  any  correction  fortliff 
cliangc  of  the  initial  volume  by  barumetnc  variation  ;  or  llie  instrument  ml^ 
be  mode  with  the  recun'ed  bulb  RCaled,  as  in  Hrofoasor  Leaslic's  diffcreatijilUMS- 
inometcrs.  The  glass  tube  may  be  joined  by  fusion  to  the  platina  tube.  Cin 
must  be  taken  to  let  no  mercury  unlcr  the  platinum  bulb.  Should  there  be  « 
mechanical  difficulty  in  making  a  bulb  of  this  metal,  then  a  hollow  cylinder,  4^ 
half  an  incli  diameter,  with  a  platiniua  steno,  like  that  of  a  tobacco  pipi^ 
screwed  into  it,  will  suit  equally  well. 

A  very  convenient  pyrometer  for  ascertaining  the  relative  expansibility  ollk 
various  metalt  that  can  be  drawn  into  wire,  was  contrived  by  Mr.  Guzuf. 
which  he  employed  in  his  diemical  lecture!).  It  is  represented  in  the  suljobei 
cuL  a  represents  a  wire  of  the  metal  to  be  examined,  attached  at  the  lonr 
end  to  a^cg  fixed  upon  a  piece  of  board;  on  this  board  is  ahto  a  wiitti 
little  pulley-wheels,  turninc;  freely  on  iheir  axes,  and  around  the  peripheria' 
these  wheels  the  wire  is  carried  to  the  uppermost,  whence  it  if  conducted  out  I 
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the  vewel,  and  over  a  small  contml  wheel  i,  of  .a  circular  graduated  scale, 
witJia  weight  c  lied  totliis  end  of  the  wire,  which  keeps  it  m  a  state  of  tnw 
'lima  prepared,  the  apparatus  is  immersed  in  a  vessel  of  water,  or  other 
heated  to  the  desired  temperature  within  their  capability,  which  is  det 
by  a  thermometer  placed  therein.     The  expunsion  which  then  takes 
accurately  denoted  by  the  index  «  jwinting  it  out  upon  the  graduated 
ference,  the  index  turning  round  as  the  elongation  laltcs  place.    Upon  ml 
ing  the  heat,  die  wire  contracts  and  draws  back  the  wheel  and  index  t 
previous  position.     An  instrument  of  tliis  kind,  carefully  conslmcted,  and 
a  smaller  central  wheel  6,  woidd,  witliout  doubt,  show  the  expansibility  of 
ductile  metaJs  with  great  exactness,  and  very  satisfactorily,  as  the  wireniiyl 
of  great  length,  be  wound  round  a  large  number  of  pulleys,  so  as  to  causej 
obvinuR  elongation  of  an  inch  or  more.  j 

PYROl'HORUS.     An  artificial  product,  which  takes  fire^upon  expownraj 
the  air,  and  hence  called  air-tinder.     It  is  prepared  from  alum  by  the  ad< 
of  various  inflammable  substaiices.     The  simplest  mode  of  preparing  il  i 
niix  three  parts  of  alum  wltti  one  of  wheat  flour,  and  calcine  Uiem  in  a  i^i 
ouittrass,  until  the  Uue  flame  disappears ,  theu  keep  it  io  tha  same  phial 
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with  a  good  cork.     In  thia  powder  be  exposed  to  the  atmo- 

t  attraclB  mouturo  fVom  tlie  air.  and  genemtes  sufficient 

tit*  fuhunaceniis  matter  mingled  with  it 

_       liNY    u,    properly  speaking,    the    science   which   teaclics     tlia 

tmt  und  npplicatton  of  fire  in  various  operattom;  but  in  a  morp  limited 

aiid  as  il  is  mnrt'  tioinmimly  used,  it  refcrB  chieily  to  the  compoiition, 

'"  artificial  fireworks.      Tlie  ingrvdieiits  are,   1.  anltpetre^ 

>  ;  2.  sidptiitr;  und  3.  charcoal.     Gunpowder  is  likewisii 

'-ii.uii  uf  fire  works,  hilling  first  ground,  nr,  as  it  is  technically 

Camphor  and  gum  benzoin  are  employed  as  ingredients  in 

irV;«.      Tlio  proportions  of  the  material  diifer  very  much  in 

.   .  ut  the  uLinust  care  and  precaution  arc  necessary  in  the 

'v  -.'.aIo  fit  for  use,  and  then  in  the  mixing.     In  thii  work  wo 

•liter  on  the  Mibject  with  a  aufflcicnt  degree  of  minuteness  to  tench  the 

of  nianufacturin^firewotki,  and  shall  therefore  content  ourselves  willi  a 

of  t'  1*  of  the  materials  in  some  of  the  more  common 

iI»t*re^t  in  use.     The  clinrges  for  sky-rockets  are  made  of 

'  r.id^;  brimstone,  one  pound;  and  charcoal,  one  pound  and  a 

..r  direction — saltpetre,  four  pounds ;  brimstone,  one  iiotmd  and 

' .  f  ounces;  and  mealed  powder,  two  ounces.     These  pro- 

1  -.'  to  tlie  size  of  the  rocket;  in  rockets  of  four   ounces, 

(i  ,...,,..•.>,  ...,M|.iire,  and  charcoal,  are  used  in  ttie  proportions  of  10,  2, 

;  but  in  very  large  irv-kcts,  the  proportions  are  saltpetre,  4  ;  mealed  pow- 

whJ  /nlplinr  1  r  ;irh,     Whcn  ^ta^a  arc  wanted,  camphor,  alcohol,  antimony, 

irc!  reqiiirec],  according  as  the  stars  are  to  be  blue,  white, 

'i'\  and  silver  rain  is  riHjuirod ;  theu  brass-dust,  stocl-duxt, 

;■  r  into  the  composition;  hence  the  varieties  may  be  also  inde- 

[ux't  to  rolnur,  sulphur  gives  a  blue,  camphor  a  white  or  pale 

u^ijuMu,  a  clear  white  yellow;  sal-ammoniac,  a  green;  antimony,  a 

i  resin,  a  copper  colour. 


Q. 


•  IjE.     \  figure  containing  four  angles  and  four  sides. 
i ,  in   Gcomctr}',  the  quarter  or  fourth  pnrt  of  a  circle,  and 
ling  an  angle  of  90  degrees. 
[L  .  I     also   denotes   a   mathematical   and    optical    instrument,    of 

[uw  ill  itaiigation  and  astronomy^  for  taking  the  attitude  of  ihe  sun  and 

bT,  in  Printing,  is  a  piece  of  moto]  cost  like  the  type,  to  fill  up 
llwtween  words  ;  Uiey  are  made  of  different  lizcs,  called  by  the  space 
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m  quadrats,  n  qiudrats,  &c. 

A  cavity  or  opening  made  by  minen  in  rocky  ground,  from 

■rrd  niatblc,  freestone,  slate,  limestone,  or  other  materials;  one 

inland  of  Jersey,  is  represented  in  the  subjoined  cut;   from 

'  i]  y<r^v  quantities  of  stone  for  tlie  London  pavements.     It  is 

.  tliBt  such  works  should  be  situated  close  to  the  sea,  or  a 

convenient  and  cheap  transport  of  llic  heavy  ttruduct,  as 

■urttusc  which  cdnstitulea  ita  chief  cost.     The  mode  of  sepa- 

Tom  tne  rock  differs  according  to  its  natural  formation;  but  in 

rd  rocks  nf  continued  solidity,  the  process,  thougli  nppa- 

renivly  simplr,  as  it  consists  chiefly  in  boring  holes  with 

■  :  '    '         *      11  described,  ns  well  as  tlie  procew,  under 

into  the   liole  a  charge  of  gunpowder, 

(i,  rirmj.'  utr  iiiuii.  niid  retreating  to  a  distance  or  under  an 

' :  to  avoid  the  stones  which  are  thrown  up  by  the  explosion. 

ti     A 
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The  holes  are  niiwlc  from  one  tn  ihrne  fret  in   dq^r 
inch  diiimoter ;  b«l  ilii-n-,  ns  well  aa  the  portion  ami  - 1 
and  altrn  tho  charge  uf  ilie  wowdcr,  nie  subjecl  lu  ih- 
mincr.     The  rulcj  hy  which  he  is  gtiiUed  are,  to  dirt, 
•ion  to  a  part  tif  the  rock  which  in  luont  easily  displacLtl, 
charge  to  ihc  etFoct  required,  «o  oi  to  shake  and  laoacn  a 


mM 


than  to  blow  out  ti  lesa  quAiitily.     The  danger  of  benling  thr  tiimpin^  ktf  | 

iron  tools  in  hnrd  rtx^k,  and  the  many  dreiidful  accidents  that  fretiitriiUj 

in  thiit  operation^  have  led  to  the  introduction  of  contrivances  to  dii 

risk;  but  though  some  of  tlieMC  hnve  been  well  »dnpled  fur  tlir  purpc 

they  uccuaion  a  litllc  mure   trouble,   they  haie  not  iu  "       M 

tho  miner.     The  ttimjdeHt  and  best  precaution  againer 

of  copper,  instead  of  iron  ;  but  as  the  former  is  not  b-.'  <.u 

by  tiie  smillis  on  a  mine  us  ihe  latter,  they  are  not  lo  well  111 

AnolIuT  mode  of  preventing  danger  in  tnmpingf  is  by  < ' 

lo  confine  the  gunpowder  wbicli  require  little  or  no  force  i 

ibe  hole ;   and  as  dry  sand  will  fi(\en  serve  the  purpose  it'  ^ 

hard,  it  mny  be  sometimes  used;  hut  there  are  many  canes  in  rnini 

will  not  succeed,  and  therefore  it  U  seldom  attempted.     A  better  «ul 

confine  gnnjiowder  in  holes,  ih  good  totigf.  clay,  and  tliis  will  oluw) 

cases  where  sand  will  fail,  parlicidnrly  in  wet  grotmd,  or  in  \\ti]e%  t\ 

clined  n)iward!t;  it  will  pruduce  the  proper  effect  in  all  but  very  hard 

if  the  men  could  be  induced  to  iwe  it,  would  undoubtedly  tend  to  the  wvii 

many  lives. 

An  instrument,  denominated  by  the  inventor,  the  " Mlntr'a  Sftfifg. 
patented  in  18;JI  by  Mr.  Uickford,  of  Tucking  MHI,  Curtiw  iii  -  ^h.i 
briefly  described  a«  consisting  of  a  minute  cylinder  of  : 
suitable  explwive  mixture,  enclosed  within  a  hempen  curd,  ^ 
in  a  peculiar  kind  of  machine,  tlien  countered  or  overlutd  to  ktretigtbt-nit,' 
wards  vatninhcd  witli  a  mixture  of  tar  and  rrsin.  tn  pT<"*CT\-c  th'-  rmul 
matter  from  tbe  effects  of  moiature,  and  li 

light  pulverulent  matter,  to  nrevent  the  v,.  (i 

the  ftwes  to  one  onothcr.  These  f\i»es  appcm,  fium  : 
judiciouily  ond  occiiruiely  prepared,  and  will,  we  d" 
utility  in  tninlng  iiperfiliuli^. 

Kor  facililntitig  the  operation  of  boring  rock:i,  a  patent  hui  lately 
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.Su(«ii  uf  AtiMTicu,  wlticb  »  ihitft  described  in  t)i«  Jvurnal  of 
t^*  *'  A  frAiiif  is  made,  in  tlie  centre  of  which  oil  irvti  »luih 
ri«  rtiid  I'lill  ri.iiica!ly  bvlwecn  friction  Toilers,  so  placed  ua 
ition.  In  the  luwer  end  of  chiii  shaft,  a  loclcct  is  formed,  U\ 
jliOs  of  diffcri'iit  Kizea.  Provision  is  made  for  placing  the  niachinL* 
^  by  sliding  pieces  upon  each  of  its  four  legs,  winch  sene  to  Icucthcn 
he  nvcetnAxy,  lUv  »pparfltus  fur  working  the  slutlt  up  and  douii, 
'Iovj:  n  circulur  plute  of  iron,  about  u  foot  in  diameter,  Itas  n 
LprovideU  vrilb  a  socket  adapted  to  tlie  iron  rod  or  shaA,  olid 
~  :urt*d  at  Any  part  of  it,  &o  that  the  plate  will  stand  horizon- 
fioni  the  periphery  of  this  plate,  nn  iron  spindle 
^  spindle  are  hHerci,  whicli,  as  it  y»  tunivd  hy  a 
■  >  '  [lie  loWfr  Hide  uf  tlte  plute,  and  raise  the  shaft; 
contained  within  the  lifters,  to  cau-ne  iheni  to  slide  eaaily  upon 
^r  ntt^ui  i*^  'n  in.wmged  at  lu  produce  a  small  rcvoKiliou  of  the 
1,  at  every  liA." 

>  II  to  u  Torieiy  of  neatly  formed  bricks,  tiles, 

vrl  Burtaccs,  and  of  diversified  colours;   which  ore  em- 

t   Kocluiid,  Hit  H-t'Il  a&  other  conntricis,  for  making  plain 

tluor>iig.     Ibc  pcrfuruled  tiles  employed  in  inatt-kihiB,  some 

tpstoTi-*,  nnd  for  vorioos  other  iiiies,  ri.'ceive   tliis  denomination. 

'   runstruclinri  uf  (juarnes,  npplicuble  tu  kihiv  for  drying 

reiu,  *a»  lately  patented  by  ilr.  Ilenr)*  I'mlt,  (a  gentle- 

Qtii)  ticinwlerigr  in  such  suhjecls,)  of  Bilston,  in  Staffordshire; 

which  iiiny  be  tlin.<>  brieily  expUiiied.     Instead  of  the  U!<ua.* 

it" ■         ■•  'mail  ciieidtir  apertures  in  the  lluuriug  uf  gruin 

s  fur  such  purpofres   of  cust-iron,   in   prc- 

1"  -lot*  or  oj»eiiiug»  at  the  tops  of  reclftii- 

:  for  ihe  eac4ii>c  uf  the  heated  uir.     He 

V .  ::■:  prDieclinE  fruin  their  lower  bides  and 

foTTD  the  sides  ot  the  tiipcriiig  clianneU,  ae  well  &y  give  ftulliiieiit 
_WUh  a  li^M  quantity  nf  nmcvrial  than  it  required  when  ihe  i|uarrie> 
[MO  uniform  tliickness. 

iTlON.  An  opeiation  by  which  the  qumitity  of  one  thing  is 
ihi*  fnurib  jmtlof  the  quantity  of  another  thing.  Thus,  when  gold 
Iver  is  to  be  jjiirted,  wc  arc  obliged  to  facilitate  the  nctiun  of  the 
ipg  llie  quantity  of  tlie  former  of  these  nietuls  tu  one-fourth 
which  is  done  by  sufficiently  increasing  the  quaiility 
be  neccftAbty.  Thli  upcration  is  calkd  quurlatiun,  and  is  pre- 
Ib  ttic  parting;  and  even  many  authors  extend  ihid  nitinc  to  the  opera- 
'rtiiig. 

iTZ.     A  mineral  of  the  Bint  genus,  which  is  divided  into  five  sub- 
^tofosor  Jumesou;  namely,  tlie  amethyst,  the  rock-crystal,  milk 
>n  qimrlz,  and  piiise. 
[MK.     A  hot  catistic  substance,  employed  in  the  composition  of 
ildtngtt;  by  foimers,  as  u  manure;  by  bleachers,  tanners,  sugar* 
ifl'^ni,  aiifl  trt>ii-maslers,  in  the  preparation  uf  various  inanufac- 
L-ine.     Quicklime  is  obtained  from  chidk,  marble,  lime- 
by  expelling  from  them,  by  means  of  heat,  the  carhuiiic 
'i   tlicy  are  combined.      The  quantity  of  quicklime 
Mie,  if  weightd  when  hot  from  the  kiln,  k  on  on 
I  .^fcrimenlsof  Bixltop  Watson,  II  cut.  1  ur.  '1  lb.     Hy 
a  ton  of  quicklime  acquires  daily  the  additional  weight 
i,..r(  of  itself,  for  the  first  five  or  >ix  days  aUor  it  ia 
Iter  it  in  uRi'd  tlie  teller,  (^itcklime,  tn  be  reserved 
-,  should  be  kept  in  bottles  well  stopped. 
LTCU.     a   combustible  preparatioUi   formed  of  cotton  Miranda, 
;«h,  and  dipped  into  a  boding  contposition  of  vinegar,  saltpetre, 
rdrr.     Ahct  this  immersion,  it  is  tuktn  out  hot,  and  laid  tn  a 
l^jKme  mvaled  powder,  moistened  willi  spititit  of  wine,  ia  thoroughly 
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the  liue ;  and  this  improvemcut  was  distinguished  by  the  term  of  a  "doaUc- 
way/'  in  contradistinction  of  the  former  plan,  afterwards  deuoraiosted  thi 
"eingle-way." 


In  the  single- way  above  delineated,  it  should  be  observed  that  tbeendlrf 
the  successive  rails  necessarily  met  on  a  sleeper  to  which  they  were  fastmed; 
but  owing  to  the  continual  concus^ons  they  were  subjected  to,  not  only  \tj  thi 
loaded  waggons,  but  by  the  feet  of  the  draught  horses,  they  soon  beesM 
loosened,  worn  out,  or  otherwise  deranged.  By  fixing  another  rail  above  &>' 
former,  which  might  be  of  any  length,  and  be  faittenedto  it  in  any  part,  it  ant 
only  much  increased  the  strength  of  tlie  whole,  but  defended  the  subftruetsii 
from  wear ;  while  the  upper,  or  covering  rail  when  worn  out  might  be  renewsi 
without  materially  disturbing  the  under.  The  double-rail  also,  being  nun 
elevated  from  the  ground,  admitted  of  a  greater  depth  of  cindersp  or  other  bol 
substance,  in  order  to  form  a  more  solid  and  durable  road  for  the  waggons  m 
horses.  The  annexed  diagram,  which  is  designed  to  exhibit  a  cross  section  of 
the  road,  will  make  this  matter  clear.     At  a  is  one  of  the  sleepers,  which  b 


about  two  feet  apart  across  the  road,  throughout  its  entire  length  :  b  b  show  tfct 
ends  of  the  under  rails,  which  are  cut  of  a  uniform  length,  so  as  to  restupoi 
three  sleepers;  so  much  constituted  the  single-way  before  delineated.  At cc 
are  the  upper  or  covering  rails,  which  may  be  of  the  length  of  the  whole  bdlEi 
and  be  fastened  wherever  convenient  to  the  under  rails  ;  and  this  addition  coo- 
stituted  it  into  a  "  double-way,"  which  term  might  reasonably  be  supposed  ti 
imply  a  double  road,  instead  of  a  single  one.  Railroads  of  the  last  Hescnbal 
kind  continued  in  use  for  many  years  in  the  collieries  of  the  north  of  Eng'aiK); 
and  a  horse  was  found  competent  to  draw  three  tons  of  coals  upon  them.i  Tk 
waggons  used  were  nearly  of  the  present  construction  ;  but  their  wheels  of  * 
small  a  diameter,  as  to  be  generally  termed  *'  rollers."  At  the  declivities,  signifi' 
cantly  called  runs,  brakes  were  employed  to  retard  the  progress  of  the  waggooa 
To  avoid  descending  from  the  high  banks  near  the  river,  high  platforms,  calM 
stait/Ut  were  erected,  projecting  over  the  water.  Ou  to  tnese  staithi  tte 
waggons  were  run  by  a  slightly  inclined  plane,  and  there  discharged  throng 
spouts  cither  directly  into  the  holds  of  ships  moored  underneath,  or  inte 
capacious  intermediate  reservoirs  conveniently  planned  for  the  subseqoeal 
loading  of  ships. 

In  most  cases  the  wooden  railroads,  from  the  mine  to  the  place  of  Bhi{Hncnt 
wore  made  so  as  to  follow  very  nearly  the  undulations  of  the  countiy  ow 
which  the]^  passed ;  exceptingonly  here  and  there  at  very  steep  ascents;  aadb 
a  long  period  of  time  no  attempts  were  made  to  counteract  the  rapid  Ascent  o 
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iHc  £uri]i^««  dnwti  tlie  decUTitiea,  except  by  menni  of  brnkcs,  which,  depending 

"   "!'•  ttrenplh  and  dcxtflrily  of  the  wanponen*.  often   ftiitcil,  nnd 

of  many  sud  accidenu.     When  caal-iron  whecli  \?ere    first 

-,    were  only  nsvd  Ibr  the  fore-axle,  the  wooden  witecis  beinir 

oti  Lttc  hind-axle,  from  the  Idcu  that  the  brake  oould  only  be  applied 

riy  u>  the  wooden  whecW.     At  length  it  was  contrived,  by  an  extension 

lerer,  to  apply  a  brake  in  the  metnlhc  ;  and  then  all  the  four  wheels  were 

iron-     The  next  improvement  wai   the  sulwtituiion  of  iron  rail*  for 

(h  lilted  the  hor^Ms  to  takv  double  bis  previous  load. 

(|  i-iron  platf*  to  cover  and  stn-nglhen  tho  wooilen  fabric, 

iipl^jiicutinn  of  metal  to   railways;   and   ihid  was  ctfected  by  the 

le  Company,  at  their  iron  works  in  Shropshire,  in  1767.     This  in- 

derivo  from  a  pnbliihed  letter  of  the  ingenious  Hornblower,  the 

tditl«inpora ry  of  the  ceUhrated  Walt ;  wherein  he  Bays,  '*  Rjiilwaya  have  been 

lhi=i  kiniclnrn  time  out  of  mind,  and  ihoy  were  ustuUly  fonned  of 

*i  ud  oak,  laid  on  sill*  or  sleepers  of  the  same  timber,  nnd 

Uie  same  sluff.     But  the  proprietors  of  Colebrook-dnle 

very  reiprctable  and  opulent  company,  eventually  determined  (o 

^OAk  rtM  with  cast-iron,  uot  nUogrthrr  at  a  ttfcesxartf  expedient  of 

*fmtt  tmi  in  part  fu  tt  tceH-digtrlta  meamrt  of  economy  in  tupport  0/ 

From  some  adventitious  circumstances,  (which    I   need  not  take 

■Ticc  of  pig*  became  vt-ry  low,  and  their  works  being  of 

n  keep  the  furnaces  on,  they  thought  it  would  he  the  hrnt 

iiicir  pig«,  to  Uy  tliem  on  ttie  wooden  roilwavB,  as  it  would 

ikvrv>t  by  reducing  the  repairs  of  the  raits;  and  if  iron  should 

tiac,  there  vim  ntilliiu;;  Ut  do  but   to  take  them  up,  and  send 

pijrs.     But  thest?  scantlings  of  iron  (da  I  may  call  them)  were  not 

'  wnich  arc  nnw  laid  in  some  places :  they  were  about  five  feet 

tnchca  broad,  and  one  inch  nnd  a  quarter  thick,  with  three  holes,  by 

'ere  r-jstrned  to  the  rails,  and  vpiy  complete  it  was  both  in  de«i;?n 

cutjon.     Hence  It  was  not  dilKcult,  if  two  persons  on  horseback  !ihouId 

this  road,  for  either  to  turn  liis  horse  out  of  the  road,  which,  on  the 

DOW  iutruduced,  would  be  attended  with  some  serious  doubt  an  to  the 

ruccs.      But  it  wouid  be  impoiml/le  on   the  best  rmltcaya  to  afford  that 

''  '  irA  we  now  tT\)ojf  on  a  tpniioua  wetl-manaqed  road"     So 

vcr  would  never  have  hazarded  this  prediction,  h<id  the 

r-.;i-  nu  „,.»'  'lovclopcd,  been  submitted  to  bim  as  an 

>n  !..  wooden  rads  was,  however,  ut  first  pro- 

ila,  for  the  resistance  nf,  or  adhesion  lo  the  surface  in  descend* 

wiui  thereby  so  much  IvMSened,  that  the  ordinary  brake  was 

f|ti(fe  inrflective  in  counteracting  the  force  of  gravity.     Recourse  wtta 

Itaid  to  the  double  self-aitiii^  inchned  planes,  by  which  the  surplus 

fity  0'^  the  load  descending  one  plane,  was  employed  to  drag  up 

mK   on   the   ascendint;  plane.     As   the  acting^  principle   uf 

kind  is  so  very  simple  and  ohvionn.  wc  shall  not  detain  the 

any  of  their  dctnils  in   their  pristine  stale,  but  refer  him 

fsna  of  more  recent  limes,  which  will  bo  dtrscribcd  hereafter 


le  lo  the  period  1770,  when  cist-iron  plaiee  were  used,  not  ai 
^■'lo  wooden  rails,  hut  in  the  place  of  the  rails  themselves ;  riuch  plates 
fM  ih.'m  nn  upiL'lii  loiljje,  In  keep  the  carriage  wheels  from  rurming- 
t  by  the  wag^oiia  culled  trmns,  acfjuired,  and 
I  liy  the  term  "  trnni-plfMes,"  'I'hey  were  tlie 
ijtjuitd  to  ,Mr.  Carr.  of  the  ShcHield  Cdlicry,  and  were 
tanl  improvement,  as  from  the  date  of  the  patent  to  tha 
in  conrttnnt  requisition  loan  immense  exieni,  both 
I'he  lurtii  friviMt  to  them,  as  used  in  the  above 
Ni^ated  in  the  following  transverse  section,  a  repre- 
iDftken  sleeper;  ft  h  the  trara-plalcs  uf  cast-iron,  which  are  about  six 
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feet  long,  and  fastened  down  at  each  end  and  in  the  uiiddle  to  tbre«l 
alecperft.  lu  situations  where  stone  is  tes«  valuable  than  timber,  blockl* 
material  are  substituted. 

The  mode  of  fastening  down  tram-plntea  by  bolts  or  spikes  was  fuunJ  to 
attended  with  several  incoDvenianccs,  uwing  to  tbe  occasiufial  projectiuii  of  tiif 
head.^,  iheir  becoming  loose,  and  hence  both  the  plale«  and  boltn  being 
oiiently  stolen,  to  the  entire  stoppage  of  the  tmtfic  upon  the  road.  To  r«ni 
these  e'vili,  Mr.  Charlea  le  Coan,  ot  Llflnell)*,  in  Sonih  Wale*,  contrived  ■  ni 
of  forming  the  plates^  so  that  no  bolting  or  nailing  was  requiaitc.  but  each 


in  sticcesjion  fahtenwi  down  the  pri-rious  one.     Fig.  1  represents  a  pUoj 
junction  of  two  plates,  placed  on  a  atone  sleeper  L) ;  nnd  Ftg  2  show«r"^ 
tudinal  section  of  tbe  same.     Thu  plates  are  joined  by  a  dove-tailed 
tenon, 'and  an  oblique  plug  i*  cast  on  each  pUte,  which  is  let  into  ili« 
sleeper;  but  for  the  advantage  of  taking  up  the  plates  to  repair  ant  dwc 
there  are  plates  at  everv  thirty  yards,  with  perpendicular  plng« ;    toch  pi 
are  called  stop-plates,     'fhe  diameter  of  the  plug  near  the  nhoulder  is  one  i 
and  three  quarters,  at  the  point  one  inch,  iu  length  two  inches  and  a  halu  «» 
\\s  obliquity,  shown  in  Fig,  2,  about  eight  degrees.     A  iraall  groove  in  IW 
whole  length  of  the  cxteriot  of  siich  plug  is  made  to  allow  the  watti 
to  expand  in  freezing;  and  it  also  serves  to  admit  a  wire  to  draw  tt 
out  by  it.     The  holes  for  the  plugs  should  be  cut  to  the  depth  of  i, 
by  a  standard  gauge  of  cast-iron,  and  countenmnk  »o  as  to  allow  the  cnii 
lue  plate  to  bed  firmly  on  the  block  which  supportiit.     Fig,  3  is  one  of  ti 
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ends  df  a  tram-plati\  in  which  H  sliows  the  flange  or  upright  edge;  ]  the 
part  or  sole,  in  which  the  wheels  of  tbe  waggon  run  ;  U  ime  of  the  plugs: 
K  a  projection  behind,  to  render  the  plates  firmer  upon  the  blocks.  Tl 
length  of  one  plate  is  three  feet;  tnc  flanch  H  is  one  and  a  half  in( 
the  sole,  or  bed,  three  and  a  half,  or  four  inches  broad,  and  threefourtl 
inch  thick  ;  but  the^e  dimensions  are  varied  according  to  circunistanci 
most  approved  weight  hiui  been  forty-two  pounds  for  each  plate;  the  n 
which  the  plugs  project,  under  which  the  tenonsi  and  notches  are  m)»il<^| 
be  a  quarter  of  au  inch  thicker  than  the  other  parts  of  the  plate.  The 
of  the  blocks  or  sleepers  should  not  be  less  than  about  120  poiindt  eaci 
•ome  kinds  of  ground  will  rt'quire  heavier.  In  this  method  the  wheclsj 
waggons  cannot  be  obstructed  by  the  beads  of  the  nails  risinp;  above  ihei 
and  the  blocks  are  not  disturbed  by  fixing  the  plates;  and  when  u 
necessary,  the  plates  must  be  fomiCKi  for  the  purponc.  When  tram-^ 
fixed  by  spikes  to  stone  sleepers,  there  is  some  ditliculty  in  ke-^pine;  tl 
even  and  in  ili  place;  but  it  seems  to  be  successfully  obv' 
saddl&>pin  to  receive  tbe  ends  of  the  nails  at  the  Joints,  an  in  ,  it 

was  introduced  by  Mr.  Wilson  on  the  Troon  trnmroad. 

Tiamroads  are  much  esteemed  in  Wales;  and  in  consequence  of  tisuig 
it  is  found  desirable  to  divide  the  pressure  upon  the  rails  as  nuicli  a* 
hence,  small  carriages  are  used,  and  these  load  to  smrill  wheels,  so  that 
of  n  given  power  is  not  above  half  what  it  onght  to  be-  ■^'■^■^   v,'  Mi..  ■•( 
increase  of  railroads  in  Wales  renders  it  evident  that 
from  adopting  this  system  of  conveyance.     In  17('1»  Uu  -      .  ai 

-ailway  ic  Sooth  Wales;  and  in  1811,  the  complete  ratlrunds  roiuivcted 
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aiul%  eoQIefictf^  ftc  ia  Monmouthshire,  Glamorgxuubirv,  and  CaCTmartltea- 

iibtt  amoanted  to  ne&rly  150  mile*  in  lengili,  exclusive  of  under-ground  ones, 

tf  vUoh  on*  cooipAD/ in  Merthyr  Tydvil  iH)«M8se<l  about  thirty  inilej;  since 

Uij^  ptriod  the  lioei  bare  been  ejitcaded  tD>  at  the  least,  five  huadied 

^^Bew  beromee  proper  to  introduce  tome  notice  of  edge  rails,  the  aie  of 
^^Hji  »o  generally  ecd  justly  preferred  to  the  train  plate.  Their  origin  tC 
^^Vbc  dilGcuh  tu  trace  with  any  preciRion  ;  and  it  is  a  quetUou  of  so  tittle 
HB^t,  OS  to  be  hardly  worth  the  trouble  of  investigation.  Some  of  the 
voodtn  rails  partook  of  the  usua]  shape,  especially  when  capped  with  a  plate 
of  iron:  heneo  u  transition  to  more  judicious  fomu  and  more  permanent 
OHOtrials  wras  easy. 

Vib  earliMt  complete  edge  rail  which  we  know  of  was  made  of  cajf  iron,  in 
I'ft),  by  Mr  Jessop,  at  Loughborough,  the  upper  surface  of  which  waa  flat, 
(be  under  of  an  elliptical  shape.     But  this  appeara  to  have  been  su  Little 
■•r\,  that  we  tind  Mr.  Benjamin  Wyett  making  use  of  a  cast* 
■  18U0,  and  imagining  liiniKelf  to  be  the  inventur.     Tlie  form 
was  indeed  quite  original,  and  ought  not  therefore  to  be  omitted  in 
It  ii  thus  described  by  himself: — 
e  roil  hitherto  mode  use  of  in  most  railways  is  a  flat  one,  3  feet  in 
with  a  rib  on  one  edge,  to  give  it  alrcn^h,  and  to  prevent  the  wheels, 
have  A  flat  rim,  from  running  off.     Observing  that  tliese  rails  vrere 
tJy  obvtructed  by  stones  and  dirt  lodging  upon  them  ;  that  they  were 
tu  be  fM9ten(.'d  to  tingle  stones  ur  blocks,  on  account  of  their  not  rising 
tly  above  thi>  silli  to  admit  of  gravelling  the  hone  path ;  that  tha  sharp 
ilih:^'  nil  wa&  dangerous  for  llie liorses;   that  Utg  ttrenrjih  of  the  rail  was 
;  utay  /  and  tliat  less  surface  would  produce  lens  friction :  led 
\\  some  better  form  of  rail  cuuld  not  be  upplieiJ.     The  oi'a/ 
ilAtfir  as  the  best  adapted  to  correct  all  the  faulti  of  the  Hat  rait, 
the  satiifaclion  to  say  that  it  has  completely  answered  the  pur- 
a  railway  lately  executed  lor  Lord  Penrhyn,  from  his  lordship's  slate 
in  Caernar\  unsliire  to  I'ort  Fenrhyn,  the  place  of  shipping.     The 
kde  Use  til  on  these  raiU,  has  o  concave  rim,  so  contrived  in  ili  form, 
du  wheels  so  fixed  upon  tlieir  axes,  as  to  move  with  the  greatest  facility  im 
K  curves  that  con  be  required."   In  thcoimcxed  section,  a  represents 
the  rail,  whicli   is  2  inclien  deep  and  I^  incli  thick   horizuntally  ; 
the  lower  part,  b,  is  cant  to  encfi  end  of  the  rail,  3  inches  long,  to 
lei    into   the  stlls,  whicti    have  a  dove-lailed    notch    to  receive 
them.     The  advantages  of  this  form  were  said  to  be,  that  no  dirt 
can  lodge  upon  it;  that  it  is  strong  for  its  weight,  and  calculated 
to  resist  both  the  Inlerul  and  perpendicular  preaaurci  that  it  must 
occasion  but  tittle  friction ;  that  it  may  be  placed  on  the  e\\\%  so  as 
to  adinil  a  sutlicieni  quanlity  of  gravel  to  cover  them,  and  present 
to  the  horses.     They  were  cost  4  feet  6  inches  long,  and  weighed 
da  roch. 

Pesrhyn  railway  is  six  mites  and  a  nuaxter  in  length,  divided  into  fire 

It  has  Ihree-eighths  of  an  inch  fait  m  n  yard,  with  three  inclines  ;  was 

io  October  1800,  and  Hoisbed  in  July  1801.     The  ojmexed  sketch 


I  have 


'Cp 


lUadofwaggons  that  were  used  on  this  railway,  twenty-four  of  which, 
fti  toiM,  wor«  drawn  by  two  hones  (one  sUge)  eix  times  a  day ;  which 
(ocis  per  day,  drawn  Oi  miles  j«r  day.     Tins  *iuAniiiy  of  work  was 
o  n 
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previously  perromied  by  IM  cart^.  nru)  tUO  Uonn :  so  tlittt  ttm  hona  vHI 
means  of  ibU  railway  d»  \hti  work  oi  fvnr  hundred! 

It  wju  however  found  ihut  tlie  ovaJ-fonned  Tail  bud  a  tfnd«ney  bi  Wif 
eoncAVc  rini»  uf  the  whecU  very  fut  into  hollows,  which  fitted  lo  lii^l  Vf 
the  rail  as  to  create  great  friction,  and  render  it  otrcesMiry  In  chguigrUicabi 
very  oflcn.    It  was  accordingly  proposod  to  substitute  fur  them  a  rail  snii wli 


repi'Cftontcd  in  the  annexed  cross  leetion;  a  is  the  Tsil,  fr  the  dovetail  i 
lower  ends  of  the  wbe«lB,  and  e  tlie  sIIIb,  uuw  made  of  cut  irou. 


SECOND  ERA. 

To  Treviiliick  and  Vivian,  who  were  engineers  at  ComboTne,  in  CorrW 
belongs  wc  believe  the  lionour  of  having  invented  and  c^rritrd  into  prs< 
locemolive  engines.     This  HJngle  event  furnts  an  era,  not  only  in  n)rauil 
science,  but  also  tn  our  social  relations;  as  it  is  calculuted  (o  bring 
more  extensive  and  boneficiul  change  than  almost  any  other  event  on  lbs 
of  history ,  by  placing  the  arts,  Bclcnces,  knowledgp,  convcnlencei,  com 
roanufocturcsi  and  produce,  peculiar  to  each  remot«  place  or  district  williia 
reach  of  oil. 

We  should  not  omit  to  notice,  that  the  poasibilily  of  applying;  the  poin 
the  steam  engine  was  mentioned  by  scvcnil  mcclmnics,  soon  niter  it  was  h 
Into  a  practicable  form  by  Savery,  Newcuuien,  und  oilier^,  in  the  eaily  | 

the  last  century;  and  towards  the  lulter  part  (178-1),  thee  I  'r  '    '  ' 

mrntioned  the  subject  in  his  specificatiun  of  thiit  date,  set.: 

of  recording  Himself  as  the  inventor;  but  he  acver iftiHt  a 

the  machine  which  he  suggested  under  his  geuernl  uaient,  u.i-  j.  -  . 
common  road.   "  Acarriagefor  two  pcrnons,  misfit  (he  obsciv.-.j;  !<.■ 
ncylinder  of  seven  inches  in  diameter,  when  the  ]»i)i(on  had  n  stroke 
and  mode  sixty  strokes  a  minute."    In  a  note  to  a  laic  edition  of  Dr. 
mechanical   Philosophy,  Mr.  Walt   states:  **  1  soon  rclin 
constructing  an  engme  on  this  principle,  from  bein^  sensi! 
to  Mime  of  the  objections  agtiinut  Savery *s  engine,  viz.  t)i 
tlic  boiler,  and  also  tliat  a  great  part  of  the  power  of  tht 
because  no  vacuum  was  formed  to  assist  the  descent  r: 
extract  affords  clear  evidence  of  two  important  fact*.     'I'h' 
did  not  entertain  the  idea  of  applying  liis  crude  srli'-"'- 
llierc  were  many  in  active  opcraLion  in  the  North  ci  ' 
Wales.     The  second  fact  is,  that  Mr.  Watt  acknowi'  V:  . 

his  own  scheme  U*  eflrct  the  object  designed. 

In  the  formidabtc  quiUities  which  had  excited  the  fear  of  Watt  and 
Trcvilhick  and  Vivian  perceived  tltusc  very  properties  whi.! 
the  nctuating  principle  of  their  mechanism.     Above  nil 
which  swayed  them  in  the  preferenci'  of  steam  oC  n  ''  .  Wi 

power  it  gave  of  dispensing  with  the  use  ot  the  ctut. 
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Itfr  cpumbrmimf«i  and  the  difflcuUy  or  lupplying^  It  willi  water. 
ht  ior«f  ior  even  Co  Newconten's  imperfect  appanitu*  fur  locuniotiTe 

ini»rrnrid«l   with  mi  autlu-ntic  drawing  of  Trcvithick  and  Vivian's 
wp  will  t'liJeftvotir  (n  explain  its  uTuri^triicnts  with  euch  diagramt 
^  lur  pos«cMion.     The  annexed,  wc  art?  infurnied,  is  a  BcctionnI 
of  Uietr  engines,  containing  tl)e  eaine  leading  features  as  tbclr 


a  cyllndncal  boiler,  with  a  fire  door  at  h,  at  one  end  of  the  cylinder ; 

,6r*?-place,  from  which  procceda  the  principal  flue,  tlie  purts  being 

;dols,  lu  they  are  BUp|KMeiI  to  he  situated  on  one  side  of  ilie  * erticol 

igb  which  our  section  is  mode ;   the  flue,  tliercfore,  is  turned  at  the 

r»Hnirved  and  continued  to  the  chimney^.    Thin  arrangement  of 

flue  within  the  boiler  has  been  ever  since  diitinguiahed  by  the 

ritnl-nr,  Trcvilliick,  and  has  been  more  used  than  any  other,  on 

unomy  in   the  consuirpttnn  of  fiiel.     The  lower  part  of  the 

;r  A  ia  immened   in   the  boiler,  and  the  upper  has  a  jacket^ 

frrjh  hot  steam  circulates  freely,  8r>  that  no  Iosr  of  power 

by  the  coohiig  iiillucnce  uf  the  air  upon  the  cylinder,  an  w«s 

Above  »he  cylinder  i*  the  four-way  cock  i,  for  admitting 

the  HtRain  altprnately  ;  in  the  Ifitter  operattun  the  waste  steam 

along  a  pipe,  jf   into  the  chimney,  which,  by  increasing  the 

Ibo  Hre,  augments  the  prriductiun  nt'  steani,  and  get5  rid  of  the 

itc  vtciim,  in  n  tnsuiner  so  desirable  as  to  lender  it  now  indis- 

[qicr  <>nd  of  ih^  piston  rod  is  fiimiNhed  with  a  rroRS  head*  which 

Miglcs  In  ihu  length  of  the  boiler,  and  puruUel 

Ills  cross  Itead  nrc  joined  two  connecting  rods, 

flii  .vo  crniiks,  fixed  in  tlie  extremities  of  Ihe  axis 

Is,  the  a\i<(  extcndtnt^  across  nnd  beneath  the 

li'*  centre  of  the  steam  cyllntlcr.    This  arran;:^- 

llnwin'»di:i;:runiK,  extritctetl  fnnn  Mr.fiordon's 

iriiiiHi,'    uliiL-l)  £iu(i-s  it  to  be  an  end  ctcvaUuu 
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of  IVevlthick  and  Vifxan'i  loeomoUTe  ansiiie;  and  Fig,  3  a  ildBaltfatki 
the  tame.  •  Mr.  Oordon  has,  bowerer,  omitted  the  chinmayi,  and  hai  ihi 
the  eduction  pipe  as  discharging  the  steam  directly  into  the  atouMpfaerai 
^.2.  fig,  I. 


The  next  invention  which  we  have  to  notice,  in  aeoordanee  with  oar  cb 
logical  order,  is  that  of  an  improved  caat-iron  rail  or  plate,  which  bai  1 

? roved  in  nxmierous  situations  to  be  highly  useful ;  it  was  patented  by 
.  Woodhouse,  of  Ashby-de-la-Zouch,  in  1803.  The  speci6cation  desc 
various  modifications  of  the  plan,  showing  its  application  to  gravelled  n 
paved  roads,  or  streets,  and  to  railways.  But  the  following  diagram  will  n 
to  show  its  application  to  the  latter  object,  and  its  adaptation  to  tbei 
objects  may  be  as  readily  conceived.  At  a  a  is  the  rail  or  plate,  thes 
surface  of  which  is  made  concave,  as  shown  in  the  section  in  ]fig.  1. 


iQr-O- 


length  of   these  rails  or  plates  is  shown  at  a  a   in    the  elevatioa  /I 
and  the  mode  of  supporting  and  fastening  tlieir  ends  on  two  bearen  or  th 
hhh.    The  bearings  may  be  made  of  timber,  stone,  or  cast-iron  or  wood 
and  the  plates  fixed  by  screw  or  cotter  bulu.  The  road  is  to  be  madeefV 
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cmloriAlfl.  and  the  raiU  will  then*  the  patcAl^e  states,  be  iramOTnblc. 

'  :  '-  *  tn  use  the  said  buUow  ratts  or  plates aa  watcr^onduits 

t  tbcy  have   boeii  frc<}uenUy  and  are  now  applied  in 

1.  '.j'^^u  mkhd  eUewliuru.     Indeed,  the  design  is  to  complete^  as  lo 

wriih  flight  alteratiuiis,  tn  many  uitimtions  and  purp<>8e8. 

)vemuiUaefiflctcdon  the  Penryhn  railway  before  mentioned  naturally 

Katioai  in  the  structure  of  similar  works  elsewhere,  which  wu 

/«  tf  i.  A 


Fig,  2. 


FiQ.A. 


I 


fahl*  on  the  banks  of  the  Tyne  and  Wear.     Tlie  expense  of  the 

ribrms  to  con&tderahlc  a  piapurtioa  of  their  money  cost*  that  the 

slw«j»  idive  to  any  decided  saving  that  may  be  effected  therein. 
rtrtngv  abure,  Fiy.  1  represeutj  a  tide  view,  Ftg,  2  a  plan,  and  fig.  3 
tion  of  a  ea^-irim  edge-mil,  of  the  form  which  has  been  extensively 
the  diitncte  abore  mentioned.  The  wnggona  run  upon  the  rounded 
ainuotb,  and  laid  as  evenly  and  regularly  as  po*«ble, 
1  usiiully  tlireu  feet,  with  a  depth  uf  ubout  fuurincbee 
lie,  aad  brcachli  uf  the  top  two  inches  ;  but  in  some 
\c  railfl  are  four  feet  lon^.  The  ends  of  tlie  roils  meet  tn  a  piece  of 
railed  u  chair  (icc  fig.  '1),  and  the  chain  arc  fixed  to  stone  blocks  or 
ritb  a  brood  base,  and  wcighlniJ:  from  une  and  a  half  to  two  hundred 
ticie  are  hrmly  bedded  in  the  ground,  and  adjusted  to  a  proper  plane 
bi-f'jre  ihe  chairs  are  connected  to  ihcra.  Tlie  goodness  of  the 
irse  depends  much  on  fixing  the  sleepers  in  a  sound,  firm  manner. 
the  side  view  of  the  rail  C  h  shown,  supported  at  the  extremities  A  B 
rn  chain  E  E,  which  rest  on  the  stone  blocks,  or  sleejiers,  D  D. 
pKi'  :*ip  scarf  juintft,  where  the  ends  of  the  roils  meet  in  the 

K  ,  tlie  cro«s  section  of  the  rail  taken  at  C,  in  Fig.  1. 

\\»  leiii;ih.     Fig,  *l  is  a  cross  section  at  B,  through  the 
vrting  blocks. 

in  the  hislory  of  railways,  it  does  not  appear  that  any 
^ht  or  propulaton  was  employed  but  tliat  of  oorscs,  except, 
ti./ines  at  inclined  planes. 

I  nt  wiu  taken  out  by  Mr  John  Bleukinsop,  coul  viewer, 

le,  for  '*  certain  mechanical  means  by  wbich  th«  con- 

Uiiith^iulu,  and  other  articles  is  faL'iUlated,  and  the  expense 

rendered  less  than  heretofore,"     ITio  specification  of  U;i« 

B*  that  it  conatntft  uf  the  npplicntion  uf  a  ruck  or  toothed  rail, 

IV  sidk-  at'  the  iitadwuy  I'lom  und  to  end.     Into  this  rack  a 
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tuoibed  wKeol  ia  wotk«d  by  Uie  sleam-engine ;  the  revolution  of 
produces  the  nccessuy  mulion^  vtthout  being  liable  to  slip  in  d< 
steep  iucliiie'l  plane. 
luc  iiccompanying  figure  will  convey  to  our  renden  on  idea  at  Mr- 


1 


sop  9  plnn.    ITie  boiler  x  i«  placed  on  a  wootlen  or  cast  iron  frame  y-   Th» 
its  inlcrior  passes  a  wrought-iroii  tube,  of  eufficient  (liameter  lo  bold  tkf 
and  grate ;  this  tube  is  carried  out  at  the  farther  end  of  the  boiler,  wb»'i 
bent  upwards,  and  continued  sufficienllv  high  lo  form  the  ebimtiey  i-     a  •' 
two  working  cylindeia  fixed  in  the  boiler,  and  whieb  work  in  iJic  nsnid 
the  piston  rod*  are  connected  by  crosi  heads  to  the  connecting  rcli  />  L.  Vt 
conneciiii^  rods  are  brought  down  on  each  side  of  (he  boUcr,  ai  > 
to  tbc  erankii  c  r,  (there  being  corresponding  crnnku  on  tbe  otii- 
machine,)  which  are  placed  at  right  aitfi^lca  to  each  other ;  coiisoqui'niiy  tiiii| 
crank*  on  tbe  firBt  shaft  are  horizontal,  and  at  their  prcatcst  p'lwpr,  nt  t\\9_ 
the  other  two  arc  passing  the  centre.      Upon  these  shAfts  »' 
boiler)  two  small  toothed  wbeels,  which  give  motion  to  a  I 
fixed  upon  an  intermediate  uxis.     A  toothed  wheel/it  finin 
of  the  same  and  revolvet  with  theinlermediatP  wheel.  The  t 
with,  and  work  into  a  rack  R  R,  srreichfd  atonf;  one  • 
Motion,  (berofore,  is  ^ven  by  llie  pisttuitt  to  the  wheel*  a  )i 

mnnk'nte  lo  the  cog-wheel/;    -  —■  ■•'•  K^ive  moTenictit    ^"•••^   b* 
caniA^'e  by  tbe  teclb  n(/li%k\u,  -■  rack. 

The  communication   of  the   \<:  '.    the  ?•.(  nm  nnon  ihr  nir-ion  ihr: 

the  connecting  rod  and  rranks,  it  is  t«aid,  pr*x!' 
parta  of  the  stroke  great  jetki,  eadi  cylinder  aiu. 
propelled  by  the  other,  as  tlie  preMure  of  tbe  oiic 
greuter  or  lesa  ihaD  the  preanure  of  tlie  other;  nnd  wl^ 
they  produced  a  rattJing  noise.      Mr.   (> 
vagiui-s  were  constantly  cmployt-d  in  Ora\^ 
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Ittny  and  T^eciU ;  and  with  rcfermce  lo  iheirefiectiTeneu,  the  following  pnr- 
llMi  were  girpn  by  Mr.  Blcnkiniio|i  in  reply  to  queriua  put  to  him  by  Sir 
n  $mcl«ir.  He  stated  thai  his  pnteitt  lucumotive  engine,  witli  twu  eight- 
Ik  «j^indmi,  w<ighj  iive  torn ;  constimea  two-thirdi  of  a  hundred  nt^ight  of 
it^  Mill  fifty  galloni  of  water  per  honr;  draws  twenhr-scven  waggons^  weigh- 
■  -!-t  •♦•  four  tons,  oo  a  dead  level,  at  three  and  a  half  milea  per  hour;  or 
up  au  ascent  of  two  inches  in  the  yard  ;  when  lightly  **  loaded"  it 
:niles  an  hour,  does  the  work  of  sixteen  horses  in  twelve  hounij  and 

'  allowing  year,  1812,  Messrs.  William  Chapman,  of  Durham,  and 
l>Mian,  of  Wallsend,  Nnrthumberland,  took  out  a  patent  for  **  a 
nethods  of  facilitatiog  the  meorif,  and  reducing  the  expense  of  car- 
wayH  and  other  roads;"  which  they  descritw  ns  chiefly  consialinp  in 
chain,  or  other  6exible  and  continuous  Bubstance  stretched  atung 
ivelicd,  properly  secured  at  cacti  end,  and  atuuituble  intervals; 
irion  of  this  chain  round,  or  pnrtially  round  n  grooved  barrel 
&utci  manner  as  not  to  slip  when  inia  grooved  wheel,  which  is  fix-eil 
poo,  btffAre.  or  behind  a  carriage  containing  the  motive  power,  shall  be  put  in 
Kiiiim  'r.:'  i\..-iT  t.,>wcr,  SO  ihttt  by  the  revolution  of  the  grooved  barrel  round  its 
^  jy  or  the  other,  it  shall  necessarily  draw  the  said  carriage,  and 
may  be  attached  to  it,  within  its  power  of  action.  As  the 
wnan  containing  the  motive  power,  when  tlius  louder),  may  be  too  heavy  ia 
DQt  wstaaues  fur  the  existing  iron  or  wouUen  rails,  if  it  rested  on  four  wheels 
aIJi  Mosn.  ChApmjm  proposed  to  use  six  or  eight  wheels,  ia  order  that  they 


li^sevc  frccty  more  round  curret  in  the  road,  and  that  the  weight  mi^ht  he 

**wiRHrmr*w)  iS^ivo"  ;  tlie  pressure  being  thus  reduced  upon  each  bearing 

luin  of  the  number  of  wheels.     The  means  adoptet 

■.:  tlietr  invention  into  effect,  are  described  at  consi* 

m,  Mill)  i-\['htti»tory  dniwinf^s,  in  their  specificalion ;   hut  ns  Mr^ 

tu  that  the  application  of  it  failed  at  the  Hcatuu  Colliery,  wUei 
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U  Tras  for  a  time  put  into  practical  operation,  and  aa  the  deCoila  of  it 
occupy  too  large  a  ipoce  in  our  pages,  if  inserted,  we  shall  refer  the  r«adM< 
the  enrolled  document  for  them.  The  cau»e  of  the  failure  just  manti 
stated  to  have  been  owing  to  the  waste  of  power  arising  from  the  exceai 
friction  of  the  chain.  Tlicre  arc  one  or  two  incidental  ohacrTalioni  in  i 
specification  which  ought  not  perhaps  to  pass  unnoticed.  Allusion  is  made 
the  possibility  of  employing  injiammable  gat  as  the  mutire  power,  which,  m 
of  our  readers  are  aware,  was  a  few  years  ago  carried  into  effect  by  theioren 
Samuel  Brown.  We  alf^o  remark,  ullhough  it  is  of  litllo  moment,  that  the  i 
cificatioD  contains  the  first  proposition  we  have  met  with  for  crn^iloy: 
common  winnowing  machine  to  force  a  current  of  air  under  the  fi 
The  annexed  engraving  exhibits  an  elevntion  of  one  of  the  locomotive  eng 
of  Means.  Chapman,  which  was  employed  on  the  Hcaton  Colliery.  The 
cooaiitiof  a  large  cylinder,  of  the  Treviiliick  kind,  with  ibo  furnace  anda 
or  return  flue  parsing  tlirough  it  to  Uie  chimney,  situate  on  one  side  of  ths 
door;  opposite  to  which  is  a  chest  containing  the  fuel  of  supply.  The 
chamber  is  a  large  rertical  cylinder,  from  which  proceeds  laterally  a  pips 
conduct  the  steam  to  two  vertical  cylinders,  fixed  on  cither  side  of  the  boi 
The  motion  of  the  piston  rods  actuated  two  vibrating  beams,  tu  which  «i 
appended  two  connecting  rods,  whose  lower  extremities  worked  two  revol 
cranks,  carrying  on  their  axis,  npur  gccr,  which,  through  the  medium  of  a 
of  toothed  wheels,  shown,  gave  simultaneous  motion  to  all  the  nmninr 
The  weight  of  this  engine,  with  its  water  and  fuel^  we  are  informed 
Ions  ;  and  it  was  set  to  work  in  December  1812,  upon  the  railway  lead 
Mr.  i.  G.  I^mbton's  collieries  to  the  river  Wear.  It  drew  after  it  18 
coal  waggons,  weighing  54  tons,  up  a  gentle  ascent  rising  ^  of  an  inch  Is 
yard  (or  46  feet  in  a  mile)  at  the  rate  of  four  miles  an  hour.  The  power  of 
engine  was  applied  to  the  running  wheels  as  already  described ;  and  it 
found  <h at  their  resistance  to  slipping  upon  the  rails  was  the  utmost  po* 
could  exert  in  drawing  waggons  afXer  it,  which  in  this  instance  was  carried 
the  extreme;  for  although  the  friction  was  eaual  to  the  drawing  forward 
train  of  eighteen  waggons,  after  thty  ttfere  fniriy  in  motion^  it  did  not  ovi 
their  vis  inertia  until  after  a  considerable  tUppiM<}  of  the  wheels  of  tlie 
We  now  come  lo  the  description  of  a  machine  of  great  singul 
which  strongly  attests  the  ingenuity  of  the  contriver,  Mr.  William 
of  the  Uutterly  Iron  works,  in  Derbyshire,  and  fur  wliich  be  took  out 
Itconsists  in  a  curious  combination  of  levers,  the  action  of  which  nearly 
that  of  the  legs  of  n  man  tn  walking,  whose  feet  are  alternately 
press  against  tne  ground  of  the  road  or  railway,  and  in  euch  a  maniM^P 
adMpt  themselves  to  the  various  inclinations  or  inequalities  of  the  surfacr.  Tl 
following  engraving  represents  this  engine,  which  the  inventor  called  1 
**  HEcniMiCAL  TRATctLKE."  Thc  boiler  is  nearly  similar  to  that  which  wc  li 
described.  Thc  cylinder  a  is  placed  on  one  side  of  the  boiler;  the  pistua  r 
is  projected  out  behind  horizontally,  and  is  attached  to  the  leg  oft  at  a,  and 
the  reciprocating  jointed  bent  lever  above;  at  the  lower  extremity  of  thel 
a  h  feet  are  attached  by  a  joint  at  6  ;  tliese  feet  lay  a  firmer  hold  on  the  gnus 
being  furnished  with  short  prongs,  which  prevent  them  from  slipping ;  iikI  < 
sufllcicntty  broad  to  prevcDt  their  injuring  the  road.     When  tlie  piston  rod 

firojected  out  from  the  cylinder,  it  will  tend  to  push  the  end  of  the  Icvirr, 
eg  a,  from  it,  in  a  direction  parallel  to  the  line  of  the  cylinder;  but,  till 
leg  a  &  is  prevented  from  moving  backwards  by  the  end  b  being  firmly  &: 
upon  the  ground,  the  reaction  is  thrown  upon  the  carriage,  oad  a  nrogre* 
motioa  given  to  it,  and  this  will  be  continued  to  the  end  of  the  stroke.  I'pt 
the  first  reciprocating  lever  is  fixed  at  I,  a  rod  1  2  3  sliding  horizontally  tu^ 
wards  and  forwards  upon  the  top  of  the  boiler ;  from  2  to  8  U  is  funiisbed  wi 
teeth,  which  work  into  a  ooe-wbeel,  lying  horizontally;  on  the  opposite  siiW 
this  cogwheel  a  sliding  rack  is  fixed  simitar  to  I  2  3,  which,  as  thc  cog-«l 
is  turned  round  bv  thc  aUding  rack  2  3,  is  also  moved  backwards  atidfurwa 
Tbe  end  of  this  sliding  rod  is  fixed  UfKin  the  other  reciprocating  lever  of 
lej;  de  uXA.    When,  tncreforc,  thc  sliding  rack  is  moved  forwards  in  the  dirt 
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tM  S  2  1,  by  ihe  progrefsire  motion  of  the  engine,  aud  when  the  piston  rod 
»  It  the  forthciit  extremity  of  the  stroke,  the  lee  d  e  will  be  brought  cluie  to 
Ak  engine  :  tlie  piston  is  then  made  to  return  in  the  opposite  direction, -moving 
irith  it  the  leg  a  £,  and  also  the  sliding  rack  12  3;  the  sliding  rack  acting  on 
^K  tooth  wheel  causes  the  ot)ier  sliding  rod  to  move  in  the  opposite  directbii, 
■ml  with  it  the  leg  d  e.  Whenever,  therefore,  the  piston  is  at  the  end  of  the 
ttuJUf  and  one  of  the  legs  is  no  longer  of  use  to  propel  the  engine  forward,  the 


*ll>fr.  hnmrdiately  on  the  motion  of  the  piston  being  changed,  it  ready,  in  its 
^  to  act  as  an  abutment  fur  the  action  of  the  moving  power  to  secure 
'^cmicinued  progre«sive  motion  of  the  engine.  The  feet  are  raised  from  iho 
fmond  during  Ihe  return  of  the  legs  to  the  engine,  by  straps  of  lesthcr  or 
™pf  fastened  to  the  legs  at//,  passing  over  friction  sheaves,  movable  in  one 
wrction  only,  by  a  ratchet  and  catch,  worked  by  the  moiion  of  the  engine. 

The  boiler  was  a  cylinder  of  wrought  iron,  5  feet  G  inches  long,  3  feet  in 
•iiteieter.  and  of  such  strength  as  to  be  copable  of  sustJiintiig  a  pressure  of 
UpVArdi  of  400  pounds  per  square  inch.  The  working  cylinder  was  6  incites 
»  diameter,  and  the  piston  had  a  stroke  of  24  inches,  the  stop  of  the  feet  wus 
3G  mchcs.  and  the  whole  machine,  including  water,  wetgheu  about  45  cwt. 
^^h  placed  upon  a  railway,  Mr.  tirunton  found  that  it  required  to  move  it 
tt  the  rat*  of  2^  miles  per  hour,  a  power  equal  to  the  constant  prefaurc  of  84 
pwnds.  He  then  applied  a  chain  to  the  hinder  pnrt  of  ihc  machine,  by 
*bich  M  the  machine  moved  forward,  a  weight  was  raised  at  tlie  same  time 
*^\  rate ;  and  he  found  that  with  steam  equal  to  40  or  "S.^lbs.  prensure  upon 
*kt  K)ti3re  inch,  the  machine  was  propelled  at  the  rate  of  2)  miles  per  hour, 
>iMJ  rsised  112  lbs.  at  the  same  snerd  ;  thus  making  the  whole  power  806  lbs  , 
K  Z)  tnijcfl,  wliich,  at  150  lbs.  tlie  liorsc  power,  is  equal  to  about  six  horses; 
oQt  ttir  machine  was  only  designed  to  insure  4  liorscs'  power,  aikd  to  work  upon 
« '^'Jti)  rising  one  in  thirty-*ix. 

rid  of  ilie  cumbrous  wheels  and  putons,  and  avoid  the  jerks  and 

s  consequent  upon  Mr.  Blenkinsop'a  arrangement,  we  find  Mr.  Ralph 

hir.  Oeorge  Stephenson  taking  out  a  joint  patent  '*  for  various  im- 

■1  in  the  construction  of  locomotive  engines,"  which  was  dated  Feb. 

''  '  '-cA  of  the  application  of  a  j^tn  upon  tmv  of  the  spokes  of 

:hat  supported  the  engine;  the  lower  end  of  the  connect- 

<.'tiii^   iiik.i<.ii<.d  to   the   pin^  and  the   upper   end   to  the  ciusH-heaJ   of 
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the  piston  rod,  worVed  up  and  down  by  the  piston.  (Th^*  f-"-  ■ 
tcrves  to  explain  tliis  invention,  uliliougli  it  Lc-Iongs  to  tt. 
ments  subsequently  introduced  by  Mr.  Losb,  in  conjunction  \\ .: 
Mr.  Dodd'a  ptevious  inventiuu  being  combined  therein.)  ab  • 
connecting-rod,  the  end  a  attached  to  the  cros<i*liead,  and  thi' 
the  spokes  of  the  wheel ;  in  like  manner  the  end  d  of  the  other  ronnecuni 
ii  attached  to  the  beam  of  the  other  piston,  and  the  lower  end  to  a  pin  Qx 
the  spokes  of  the  wheel  B.  By  these  means  the  reciprocating  raotinn  u 
piston  and  connecting-rod  is  converted,  by  the  pin  upon  thy  spokt*  acting 
crank,  into  a  rotatory  motion,  and  the  continuation  of  this  mot 
the  one  pin  or  crank  being  kept  at  rif;ht  angles  to  the  other  h^ 
drawing.     To  effect  this,  the  patentees  had  two  methods  ; — to  cto 


on  which  each  of  the  wheel*  wi-re  fixed,  with  a  connecting-rod  betwr» 
ke«p  thrai  always  at  tlie  angle  with  respect  to  each  other ;  ur  to  ute  u.  pecs 


•ort  of  endless  chain  passing  over  a  toothed  wheel  on  each  aiilc 

chain  consisted  at  first  of  one  broad  and  two  narrow  links,  nlttrn 

together  at  the  ends  with  bolts;  the  two  narrow  links  were  u' 

of  the  brood  link ;  consequently,  the  distance  they  were  sepi 

be  equal  to  the  brradtli  of  the  bru:id  link,  which  was  eeueriLiij.  iinum  < 

and  their  length  three  inches.     Tlie  periphery  of  tJie  wherU  fined  upon 

axles  of  the  vngine,  wus  furnished  wiih  c'gs,  projecting  from  i'--  ••■?'  <■'' 

ulieelb  fotberwiftc  perfectly  circular  nnd  Ant)  about  an  inch  or  ^ 

hiilf.     \N  hen  the  wheel  turned  round,  thcae  projecting  c»«g»  f 

the  two  narrow  links,  having  a  broad  link  between  erery  two  c . 

the  rim  of  the  wheel ;  these  cogs,  or  pri>jections,  caused  the 

round  with  the  wlieel,  and  completely  prcTetited  it  from  > ' 

Ibe  rim.     When,  therefore,  this  chain  was  laid  upon  the  i 

one  whoc)  could  not  be  moved  round  without  the  uihi!T  luuvuig  ruujid 
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las  tecurtd  the  proper  angles  to  the  two  cranks.  This  mode  of  com- 
tbc  actiou  of  the  engine  from  oue  wheel  to  anutlicr,  is  shown  in  the 
the  wh«»ls  A  aad  H  having  each  projecting  coe-wheeU,  round  which 
chain  paBsea.  When  the  chain  gnt  worn  by  frequent  use,  or  was 
m  n»  to  become  too  lon^,  one  of  the  chairs  of  the  axles  could  be 
tighten  it  again,  until  a  link  cuuld  be  takeo  out,  when  the  choir 
:k  again  to  its  former  situation. 
Rkno*ing  year,  1816,  a  juint  patent  was  obtained  hyMessrs.  Stevenson 
'  Lmh,  of  Nf  wcasile,  for  a  variri}'  of  improvements  in  the  corrifiges,  wheels, 
fcte.  of  ■  railway.  In  that  part  which  relates  to  locomotive  engines,  the 
jritiifftilar  proposition  it  made  of  *'  nuxtuinm^  the  weight  or  a  part  of  the 
■Ul  cbe  entitle,  upon  pistons  moveable  within  cylinder,  into  wliich  tha 
^H  steam  or  water  of  the  boiler  is  allowed 

^H  I  to  eater,  in  order  to  press  upon  such 

^H  1  pistons ;  and  whicli  pistons  are,  by  the 

^^^^^    '  uitervention  of  levers  and  connecting* 

^^^^L,^  rods,  made  to  bear  upon  the  axles  of  tae 

^^^^■<  ninning  wheels  of  the  engine."     The 

^^^^Bi  annexed  section  of  a  locomotive  engine, 

^^^^V  exhibits  the  opplication  of  the  *'  Steam- 

^^^^V  springs,"  as  tfiey  were  called.     At  a  a 

^^^^B  are  the  steam-cylinderv,  containing  the 

^^^^^  floating  pistons  b  b,  connected  with  rods, 

ce,  the  ends  of  whidi  rest  upon  the 
brasses  of  the  axles  of  the  wheels  dd. 
"  These  pistons,  pressing  equally  on  all 
the  axles,  cause  each  of  the  wheels  to 
V  press  with  an  equal  stress  upon  the  rails, 
and  to  act  upon  them  with  an  equal 
degree  of  friction,  although  the  raile 
should  not  all  be  in  the  same  plane; 
for  the  bearing  brasses  have  the  liberty 
of  moving  in  a  perpendicular  direction 
in  a  groove  or  slide,  and  carr>'ing  the 
axles  and  wheels  along  with  them,  free 
the  wheels  to  accommodate  themselves 
to  rhe  ineqiialtics  of  the  railway.  The 
nhjcpts  of  these  fioating  ]M&lons  arc,  to 
prevent  the  engine  from  receiving 
shocks,  and  preserve  a  steadiness  of 
niutiou;  the  Inventors  considering,  that 
by  acting  on  an  elastic  fluid,  they  pro- 
duce till)  desired  effect  *'  with  much 
more  accuracy  than  could  be  obtained 
by  employing  the  finest  springs  of  steel 
to  support  the  engine."  A  longitudinal 
section  of  this  locomotive  engine  is 
given  in  the  preceding  figure,  in  the 
deacription  of  Dodd  and  Stephenson's 
improvementaf  which  it  equally  illus- 
trates. 

These  locomotive  engines  were  long 
in  use  at  Killingsworth  Colliery,  near 
Newcastle,  and  at  Hctton  Colh'ery,  on 
I  <  the  Wear ;  so  that  tlieir  advantages  and 
defects  have  been  sufficiently  submitted 
to  the  test  of  experiment,  *'  The  prin- 
[cipal  ohjectiou:!  (in  the  opinion  of 
Mr,  Onlioway),  consist  in  the  diffi- 
culty uf  surmounting  even  i\i«  «V\%U\.cftl 
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ascent;  for  it  has  be«n  found  Ihnt  a  rJBe  of  only  one-ciehth  of] 
a  yard,  or  IS  feet  in  a  mile,  retard*  the  speed  of  one  of  the 
rery  great  degree ;  to  much  so,  Indeed,  that  it  has  been  con«iderc 
in  some  parts  where  they  arc  used,  to  aid  their  ascent  wiiJi  (hi 
fixed  engines,  which  drag  them  forward  by  mean*  of  roput  colli 
dram.  The  steam  cyiindem  belnw  the  boiler  were  found  Tery  defe 
llio  Ascending  stroke  of  the  workinft  nistnn,  they  werp  forced 
the  connecting-rod  pulling  at  the  wheel  in  turning  it  round,  and 
nccndJng  stroke  the  same  pistons  were  forced  as  much  outwards 
or  play  rendered  it  necfsiary  to  increase  the  length  of  the  woi 
der  as  much  as  there  was  play  in  the  tower  ones,  to  avoid  the 
breaking  or  seriously  injuring  the  top  and  bottom  of  the  former  b^ 
ing  of  the  piston  when  it  is  forced  too  nuich  up  or  down.  As  our  niii 
may  not  oe  fully  comprehended  without  clucidution,  let  us  imagin 
cylinder  of  a  common  beam  engine  to  be  set  upon  springs  which  liave  t 
of  one  foot;  the  weight  of  the  cylinder,  when  at  rest,  deprenea  the, 


inches;  but  if  the  engine  be  put  In  motion,  t)ien,  as  the  pist< 
and  gives  motion  to  the  machinery,  the  spring*  below  the  cylun 
a»  it  were,  the  abutments  upon  which  the  »te«m  ncl\  are  forced  ( 
against  ihcir  scat  xviih  precisely  tho  foix:e  that  ihe  pislun  rxcrl 
cwmmg  the  resistance  of  ilie  machinery.     In  like  nuuinor   uf,-. 
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much  weight  or  pressure  will  be  laVcn  off  these  springs  by  the 

ins  :  (ho  ryiiniler  would,  tlitrrefore,  vibrate  or  dauce  upon  ihe  beartug 

and  us  the  motion  which  it  thus  obtains  is  Ihe  reverse  of  the  motion 

to  iJic  pi^toit,  til*?  Irngth  of  the  cylinder  should  be  greater  to  allow 

•me  vtbrittion  to  which  it  is  liable.     A  quatititv  of  steam  would, 

Io6t  in  filling  up  this  ritra  length  of  the  cylinder  at  each  stroke. 

hapjitfn  if  the  cylinder  were^x^rf,  as  usual,  and  the  carriAges 

nd  fly-wheel  supported  upon  sprin<Ts;   and  this  arrangement 

exactly  the  same,  in  principle  and  eHect,  as  the  parts  of  the 

to  which  we  now  allude." 
^  on  the  preceding  pnge  represents  one  of  the  engines  made 
ktUUK:h  and  Mnnkland  Colliery  Railway,  bv  Messrs.  Murdoch  and 
isgow.  The  working  of  these  engines  gave,  it  is  said,  very  high  satis- 
proprietors,  a*  perlbniiing  murt;  work  than  the  engineers  undertook 
execute.     As  there  appears  to  be  DOthing  in  the  arrangement  of  the 
was  not  prerionsly  known,  we  can  only  attribute  the  high  character 
CBginet  attained,  to  superior  workmanship — and  the  clothing  of  the  engine 
cuing,  to  prevent  the  waste  of  heat.     It  atP:)rds  a  good  example  of 
loned  locomotives,  and  shows  a  peculiar  mode  of  coupling  the 
connecting  rod  l>etwecn  the  Iwo  wheels  has  a  ball  and  socketjoint 
end,    making  universal  joints.      The  wheels    have  a  play  of  about 
to  allow  for  turning  in  the  sharp  curves  of  the  line.     The  cylinders 
inches  diameter  each,  and  the  stroke  two  feet,  pressure  of  steam  dOlbs. 
^e  tperd  of  tliese  engines  was  6  miles  per  hour,  which  is  quite  ade- 
purposes  of  a  colliery.     They  were  the  first  locomotive  eoginefl 

>vemenls  in  the  engine  or  carriage  wheels  proposed  by  Messrs. 
ison  and  I.ash,  in  their  patent  of  1816,  consisted  in  forming  the  spokes 
lie  iron,  and  uniting  tnem  in  the  sand  by  casting  the  ring  and  nave  to 
In  some  cases,  they  made  the  "  spokes  of  cast  iron,  with  hoops,  tires,  or 
'malleable  iron." 

|1  is  a  side  view  of  the  wheels,  with  wrought-iron  arms,     a  a  a  show  the 
It  in  the  nave,  and  dropped  into  mortice  holes  made  in  the  rim,  which 
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mre  dovetailed,  to  suit  the  dovetailed  ends  of  the  ArxMaaa.  Tbemuaii 
heated  red  hot  previous  to  dropping  them  into  the  holes^  in  order  to  caitM  tk 
to  extend  flufHcicnlly  for  that  purpose,  for  when  cold  tliev  are  too  ibort^  omi^ 
tu  the  property  which  iron  poueises,  of  expanding  on  the  application  of  bf«l| 
and  of  contracting  iteam  to  its  former  dimensions  on  cooling  aown  to  the  auat 
tempcraturo  from  which  it  was  raised ;  the  arma,  therefore,  on  cooUng,  ut 
drawn  witli  a  force  sufficient  to  produce  a  degree  uf  cutubination  between  tbnr 
dovetailed  enda  and  the  mortices  of  the  rim,  which  prevents  the  pOMibHitjrc/ 
their  working  loose;  they  are  afterwards  keyed  up;  the  mortice  holes  are il« 
dovetailed,  from  the  tail  side  of  the  wheel  (a  a,  Fiff.  2.)  to  the  crease  aid*  [k  a 
the  same  figure). 

/y^.  3  is  a  cross  section  through  the  centre  of  the  whecl«  with  wroagbt-xriNt 
amit. 

Fiff.  3  is  an  end  view  of  Fig.  2. 

Fiff.  4  represents  an  elevation  of  the  edge  railway,  showing  a  nul  a  i 
sected  with  the  two  adjoining  rails,  the  ends  of  which  are  shown  by  6  i,  sol 
vesting  in  the  props  or  pedestals,  Uie  bases  of  whicli  arc  the  metal  cluurstltil 
are  bolted  to  the  stone  supports  c  c.  The  joints  e  e  arc  made  by  the  cndsof  thi 
nils  being  applied  to  each  other  by  what  is  termed  a  half  lap ;  and  the  pin  it 
holt^  which  nxcB  them  to  each  other,  and  to  the  chair  in  which  theyaraia- 
ferted,  is  made  to  fit  exactly  a  hole  which  is  drilled  through  the  chair  and  botil 
•nds  of  the  rails,  at  such  a  height  as  to  allow  both  ends  of  the  rails  to  bear 
the  chair,  and  the  hearance  being  the  apex  of  a  curve,  they  both  bear  at  tfal 
same  point.  Thus  the  end  of  one  roil  cannot  rise  above  that  of  the  adjutnmgoof; 
for  aluiough  tlie  chair  may  move  on  the  pin  in  the  direcliou  of  the  line  of  lltf 
mad,  yet  the  rails  will  still  rest  upon  the  curved  surface  of  Oieir  beonONl 
iritliout  moving. 

,  Fig.  5  is  a  cro&s  section  of  ouredgo-rulway  through  the  middle  of  on«af  tlM 
cbaira  a,  and  across  the  ends  of  the  two  adjoining  ratls,  which  are  connected  bf 
a  transverse  pin;  c  is  the  stone  support  or  sleeper. 

f^.  6  is  a  cross  aection  of  the  rail  a,  at  the  centre,  and  ahowa  the  fUppoM 
at  the  farther  extremity. 

I^ff,  7  is  a  plan  of  the  railway  described  at  F^,  I,  showing  (he  half-Up  job* 
ingi  of  the  rails  e  e  placed  in  their  carriages  d  tL 

Fig,  8,  in  the  subjoined  cut,  is  a  view  of  the  cast-iron  wheel  with  the  miB^ 

able  iron  tire.     This  wheel  is  made  with  curved  spokes,  as  shown  at  a  a  «,  nA 

with  a  slit  or  aperture  in  the  rim,  shown  at  by  into  which  a  key  is  inavrtaL 

The  reason  of  this  is,  that  on  the  application  of  the  hot  lire,  the  oast  own 

Fig.  9.  Fig,  8.  Fig.  10. 


expands  unequally,  and  the  rim  u  liable  to  be  cracked,  and  the  nms  drawn  aC 
unless  the  first  is  previously  slit  or  opened,  and  the  latter  curved,  which  a!lo« 
them  to  accommodate  themselves  Co  tlic  incrrased  diameter  of  the  whcfl;  bf 
this  formation  of  the  wheel,  the  tire  may  be  placed  on  when  co!d,  and  key™ 
up  afterwards. 
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Fig.  9  w  a  cross  Bection  of  Ftg.  6,  through  the  centre,  a  a  ihow  the  tire ; 
b  6  the  metal  rim.  This  cast  metal  rim  is  dovetailed  ;  eo  that  when  the  tire, 
which  IB  dovetailed  to  suit  it,  is  put  on  hot,  it  contracts,  and  applies  itaelf  to  the 
rim  with  a  degree  of  adhenon  which  prevents  its  coming  off  from  (lie  motion 
of  die  wheel  on  the  railway.  This  wheel  is  of  the  form  to  suit  an  cd^e-railway ; 
and  to  make  it  an8W(.>r  for  a  plate-rail,  it  only  requtreu  the  rim  to  bo  flat. 
Fi^.  10  ii  an  end  view  of  Fig.  8  without  the  mulleable  iron  tire. 
The  aainc  patent  comprises  improvementa  in  "  toUeyt"  or  tram-wheels,  and 
ia  trvn-platefl.  The  first  consists  in  ihc  combination  of  cast  and  wrought-iron, 
■Apt  tha  nine  method  as  already  described  with  respect  to  the  larger  or  edge- 
rail  wheels;  and  the  second  consists  in  some  judicious  modes  of  fixing  the 
ram-plates  to  the  chairs,  thr<mgh  the  means  of  tenons  and  mortices,  so  tlkat  the 
ends  of  the  raits  are  kept  firmly  in  their  places. 

The  transit  of  cools  from  the  mines  to  the  place  of  shipment  added  so  much 
to  their  coat,  that  the  owners  were  naturally  solicituus  to  adopt  any  improvement 
calcutatKl  to  lessen  it  And  the  great  ameliorations  introduced  by  Messrs. 
and  Stephenson,  just  describod,  were  of  su  decided  a  chnracler,  aa  to 
e  very  generally  preferred  in  the  collieries  of  the  north  ;  where  they 
continued  in  uae  for  many  years.  There  was,  however,  an  unquestiunable  defect 
ia  the  material  used.  Cast-iron,  although  it  otiers  great  fAcinties  in  producing 
the  desired  shapes  to  resist  strains;  to  economise  metal  in  those  parts  where 
Bach  ctren^h  is  not  requiml;  and  to  afford  the  most  convenient  adaptations 
in  fitting  together,  con  never  be  entirely  depended  upon,  until  certain  and 
miiv  praetited  means  shall  be  disoovered  of  expelling  the  air  contained  in  the 
■sons;  From  the  casting's  being  often  blown  in  invisible  places,  frenuent 
knsfcagn  were  luiaroidable,  from  this  cause  alone ;  to  which  may  be  aaded, 
^dtrmogements  of  the  sulxitructure  of  the  line,  which,  however  well  executed. 
■  <hray«  taking  place  in  different  parts,  according  as  they  may  be  subjected  to 
Ac  Ttiious  disturbing  causes ;  such  as  wet,  friction,  concussions,  &c.,  altogether 
podudog,  in  extensive  lines,  a  very  serious  amount  of  breakage,  aud  a  heavy 
e  for  repain ;  nevertheless,  previous  to  Messrs.  Losh  and  Stephi 


ensou, the 
of  repairs  was  much  greater. 
Altboagh  the  rails  in  general  use  were  for  the  most  part  of  cast  iron,  there 
^tltsomcof  matlenbte  iron,  made  of  the  ordinary  rectangular  figure  by  rolling; 
Vndb  latter  were  liable  to  be  rendered  unserviceable  by  becoming  benL  To 
medy  this  defect  in  the  malleable,  and  the  liability  to  break  in  the  cast  iron, 
^.  John  Hawks,  of  Gateshead,  Durham,  look  out  a  patent  in  the  year  1817, 
*'fbra  oew  method  of  making  rails,"  in  which  the  metal  in  both  its  states  was 
flHibined.  The  specification  states,  "  Instead  of  making  the  rails  or  bars  of 
CM  or  malleable  iron,  as  those  now  in  use  are,  they  are  a  compound  of 
^■UnUe  and  cast  iron,  so  connected  as  to  be  stronger  than  if  made  of  cither 
Walooe.  The  surface  is  formed  of  cost  iron,  and  the  back,  or  under  part, 
rf  waneible  iron,  joined  together  and  formed  when  the  metal  of  the  former  is 
■  ifiaid  state;  and  they  become  so  inseparable  that  the  cast  iron  maybe 
■nfcin  Bt  the  nearest  possible  distances;  indeed,  even  inch  fay  inch,  which  is 
■oecly  pOHible  to  be  occasioned  by  accident,  and  the  rail  will  remain  sufficient 
te  the  pOFpoae«  of  a  railway ;  at  least,  till  it  suits  the  convenience  of  the 
"^ '  to  replace  it,  without  interruption  to  the  concern  In  which  the  rail- 
be  used:  and  as  a  loss  by  a  broken  rail  of  this  invention  will  be  lesa 
in  common  use,  the  expense,  although  it  may  be  a  little  more  in  the 
tnstanre,  will  be  coniiiderably  le^s  in  the  end,  as  the  malleable  inm  may 
■sed  again,  or  as  the  old  iron  will  be  of  much  more  intrinsic  value  than  the 

it  modes  of  combining  cast  and  malleable  iron  together  in  the  rails  are 
but  that  which  >Ir.  Hawks  preferred  as  affording  the  best  security  for 
iijr  6rmly  fixed  together,  is  by  running  the  cast  iron,  when  in  a  state  of 
'^.•ii,  ou  the  malleable  iron  ;  to  effect  which  the  malleable  part  is  to  be  first 
fi»g*d,  or  otherwise  prepared  in  that  form  and  of  that  strength  which  the 
fixture  of  ill  intended  purpose  or  appropriation  points  out  as  most  proper.  That 
ptrt  tif  tliv  malleable  iron  which  is  intended  to  oe  combined  with  tlie  cast  iron 
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■Iiould  be  nnid»re<3  rough  and  uneven  by jaggiug  or  by  perforation,  by  gii 
8  dovetailed  form,  or  by  any  othbr  mcAna,  so  tiiat  Uic  ca^t   iron  may  fii 
adhere  thereto,  without  the  liabtHty  uf  becoming  loose  by  i}io  violent 
the  carnages.      The  raalbable  part  must  be  clean*  perfectly  dry  and  wai 
laid  in  the  mould  to  receive  the  melted  iron,  which  should  Im:  poured  »a- 
as  possible  after  the  mould  is  ready  to  receive  it,  as  any  damp  on  the 
iron  will  endanger  the  aoundncsa  of  the  cast  iron  parL 

It  is  a  remarkable  fact  iu  the  history  of  our  iron  maMufucturc, 
advanced  a  period  as  1S17  no  attempt  had  been  made  to  make  ruilwaf]. 
mallcnble  iron  of  a  judicious  form,  like  thoie  uned  in  i)ii.'  en;-!        '  '      It^ 
seem  that  the  manufacturers  of  that  time  imagined  that  th(  i  r-nli 

taught  ttiein  all  that  it  was  possible  to  acquire  in  their  art  ••' 
it  was  too  wild  an  attempt  to  make  any  other  form  than  cyl:  iccl 

gular,  altltough  they  might  obviously  effect  the  required  c 
same  tools  and  machinery,  with  merely  a  slight  deviation 
grooves.     In  consequence  the  nroprietora  of  llw  railways  an^ 
on  breaking  their  cast  iron  and  bending  their  weakly  shoped  muUcaLle 
incurring  for  lliree  yearn  afterwords  very  serious  accidents  and  lots.     At  U 
Mr.  John  Birkenshaw,  of  Bedlington,  made  the  notable  di»covery  we  hart  jl 
alluded  to,  (and  which  wc  should  have  thought  would  have  been  obvioW' 
everybody,)  of  making  the  grooves  of  the  shape  desired,     lie  took  out  a 
for  his  hivention  in  1820,  and  made,  it  is  aaid.  a  considerable  fortune  Uji 
his  specification  we  will  now  make  an  extract  from  : — 

"  My  invention  consists  in  the  adaptation  of  wrought  or  malleable  ifiw 
or  rails  of  a  peculiar  form,  instead  of  cast  iron  rails,  as  berctofcre.     From 
brittle  nature  of  cojst  iron,  it  has  been  found,  by  experience,  neccstarv  to 
the  bars  of  a  railroad  suthciently  strong  to  bear  at  least  six  times  tlie 
intended  to  be  carried  along  the  road,  by  which  the  original  cost  of  a , 
was  considerably  augmented ;  or  if  light  rails  were  used,  llie  neccsail 
quently  repairing  entailed  a  very  heavy  expense  upon  the  proprietors.  To«l 
inese  objections,  I  have  invented  a  bar  to  be  made  of  wroiifflu,  or  miB( 
iron,  the  original  cost  of  which  will  be  less  than  the  ordin.n  i 

bars,  and,  at  the  same  lime,  will  be  found  to  require  littlu  (r. 
the  course  of  many  yean.     The  rails  or  bars  which  I  have  invrtntd  unftj 
as  prisms,  though  their  aides  need  not  of  necessity  be  AaU     /'*j;4. 1  ani 


/ 
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sections  nf  the  bar  thus  formed;  the  upper  suifsce  upon  which  ^'--  -^— ^ 
the  carnage  is  to  run  ia  slightly  convex,  in  order  to  reduce  the  : 
U»e  under  port   rests   in    the  supporting- blocks,   chiir^     r,..t,: 
pedestals,  which  are  mounted  upon  the  sleepers.     Th' 
because  the  strength  of  tlie  ritil  in  always  in  propori; 
breadth  and  depth.     Hence  this  form  poMasset  all  the  etren^^ib  of  a  ci 
to  its  tquare.  with  only  half  the  quanucy  of  metal,  and*  conscoucnily. 
coat.     SuRjcient  itrength,  however,  may  be  still  retained,  nno  the  w* 
metal  further  reduci-d,  by  forming  the  bars  with  concave  sides,  as  shfti 
acction,  by  fiy«.  3  and  i." 

The  rolls  made  use  of  by  Mr.  Birkenshaw  are  exiiibited  tn  (faa 
figure,  which  represents  an  elevation  or  aide  view  of  a  f  f    ' 

be>oh«ervt>d  timt  the  circumference  of  each  roll  is 

prooven;  earh  groove  in   tin*  uppi-r  mil    cr-'"~^ '■' 

the  lower  roll,  excepting  in  one  case.     C 
the  hnllow  ftpaces  between  each  toll,  reprcv- 
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tn*  obriniit,  i)ml  witpii  •  rvd-Lot  bur  of  troii  is  npplinl  to  Uie 

;h  r»tlor%  furtml  rniuid  by  a  powerful  Mruin-t'nf;iiif  witli  grcni 

ttt  iron  will  be  compressed  into  tbe  lanic  farm  ibraughuut  iti  length, 


,»  ri.^^t  -approved  of,  which  we  shall  have  occasion  herrafior 
lie  kind  uf  iiiufhintrry. 
:■  ^■.       jg  ii  designed  lo  show  Mr.  Birkemhaw't  railway, 
9kmi  oi  Vi^^guns  uted,  and  the  nature  uf  the  pnwn*  al  thuc  Uuie  in  geoend 


r  :  .'ily  of  Mr.  Birkcnshaw's  mil  over  thai  in  general  used  pre- 

-  tbi;  joint  ioveiitiau  uf  Messrs.  Slejdien&on  and  Losh,  excited 

1  i!.   l.itU'r  ^eiilleman  ;  accordinjjly  we  find  hiai  (aking  out  another 

1  r  ■  certain  improvements  in  th»^  cnnsiruction  of  iron  ruilji  for  railroadi/' 

Im  tj.^   Lo  u»  very  doubtful,  ^c  shall  describe  it  very  briefly  in  his  own 

"  Fimt,  in  using,  pUcin^,  and  (ixiug  bars  of  luallcablo  iron  on  tlie 

r,trt  i>f  n  line  of  ca»t  iron  raiU  or  nmlleAble  iron  rail*,  of  whalevrr 

iv  be  in  the  longitudinal  direction  nf  the  rails  when  laid,  so 

lUirnipted  line  the  whole  length  of  the  bar,  which  may  bs  aa 

it  kliuU  be  fuund  convenient  and  economical  to  u«e,  and  of  the  same 

lu  the  upper  Furfacc  of  the  rails  to  which  it  is  fixed,  or  a  Utile  broader 

er.     Secondly,  in  aome  cases  I  fix  a  band  or  strap  of  malleable  iron 

dcr  surface  of  rails  made  of  cast  iron,  in  order  that  such  band  or  strap 

I'Tt  to  the  cohesion  of  the  parts  uf  the 

-  lighter,  and  thus  save  expense,  while 

li'-iit  iji>_an.i;^c.      iiiiidly,  I  cUim  OS  till  itHprovenicut,  n  rait 

:  wo  bars  of  malleable  iron  on  their  sides  or  edges,  and  fuing 

lori  hv  bolta  and  Hluds,  or  by  any  other  convenient  method; 

-  placing  and  fixing  a  flnl  bar  of  malleable  iron,  or  one 

1  or  rounded  at  the  edgf*n  to  diminish  friction,  so  that 

-ijccd  and  fixed  on  the  upper  edncsof  the  two  malleable  iroii 

to  surface  tipnn  which  the  wlieels  of  the  waggon  or  caninge 

After  thii  iL-ttC'Hient,  we  think  the  practical  reader  will  not 

d  if  wif  <tmtt  ihr  details  of  construction. 

iea  of  rail  May.  pussoi^ing  many  advantages  peculiar  to  ttselC  vas 
tildpa(«Dt«d  in  the  yenr  IS21  by  the  late  Mr.  M.  K.  Palmer,  who  was 

. .;.    -.  (^  (In;  London  Dock  Company.     Instead  of  two  line* 

.  iound.  OS  heretofore,  Mr.  l*ulmor'«  railway  consists  of 

-  1 -iUd  upon  jtilliini,  and  carried  in  a  atrsight  line  acroaa 

liosrtTcr  ttttdtilating  and  rugged,  over  hills,  valleys,  brooks,  and 


m  h  *1ii 
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rivers,  the  pitlan  being  longer  or  shorter,  to  tuit  the  height  of  the  rail  ibm 
the  sur&ce  of  the  ground,  so  as  to  preserve  the  hne  of  the  rul  alw&jfi  «fr»^ 
whether  the  plane  be  horizontal  or  inclined.  The  waggons,  or  receptacda  for 
the  goods,  travel  in  pairs,  one  of  a  pair  being  suspended  on  one  aide  <tf  the  nil, 


and  the  other  on  the  opposite  side,  like  panniers  from  tlie  back  of  a  horse.  Bf 
this  arrangement  only  two  wheels  are  employed,  instead  of  eight,  to  conrej  i 
pan:  of  waggons ;  these  two  wheels  are  placed  one  before  the  other  on  tbenili 
and  the  aue-trees  upon  which  they  revolve  are  made  of  sufficient  length  saii 
strength  to  form  extended  arms  of  support,  to  which  are  suspended  the  wamtf 
or  receptacles  on  each  side  of  the  rai(  the  centre  of  gravity  bang  alwag$M^ 
the  aurface  of  the  rail.  The  rods  by  which  the  waggons  are  suspended  M 
inflexible;  hence,  although  the  weights  on  each  aide  m  not  equal,  they  vi^^ 
nevertheless,  be  in  equiUbrio ;  as  may  be  observed  in  a  ship,  wUch,  W| 
unequally  loaded,  assumes  such  an  angle  with  the  surbce  aa  pretemi  M- 
equilibrium.  Although  an  equal  distribution  of  the  load  on  iMth  ate  h 
desirable,  it  is  not  necessary.  A  number  of  carriages  are  linked  tqgedMH^  flW 
towed  along  the  rail  by  a  horse,  as  barges  on  a  canaL  Owing  to  Uie  onMi^ 
tion  of  the  country,  the  horse  will  sometimes  be  much  below  the  rail,  in  AM" 
sequence  of  which  be  is  provided  with  a  sufficient  length  of  rope  to  piuauiat 
proper  angle  of  draught 

Fig.  1  is  an  end  view  of  the  carriage,  with  a  cross  section  of  the  nul,  and  ft 
pillar,  showing  its  form,  and  manner  of  fixing. 

JFig.  2  is  a  side  view  of  the  railway  passing  over  an  uneven  surface,  vitk 
three  of  the  supporting  pillars  of  unequal  length.  Upon  the  upper  surface  of  ^ 
rail  are  seen  the  two  carriage-wheels,  and  the  manner  of  suspending  the  wap 
gons  or  receptacles  from  the  axle-trees,  which  is,  however,  bett^  ahovB  vf 
Tig.  1,  letters  II I  I. 

Fig.  3  is  a  plan  of  the  same,  which  exhibits  the  comparative  meaanrenwDti^ 
and  the  mode  by  which  the  receptacles  are  braced  together.  The  same  lettos 
of  reference  refer  to  the  same  parts  in  the  different  ngures.  A,  Fig.  1,  Tepct- 
sen  ts  an  upright  pillar  of  cast  iron,  having,  at  the  shoulder,  a  flange,  which  reil» 
upon  the  suruce  of  the  ground.     The  piUar  is  formed  with  ribs  at  right  angled 
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ivetge  toworila  the  lower  exlreniitv,  and  are  nutclied  I'n  the  edges,  for 
t(  finnty  In  the  ^ound.  'Hie  hole  in  which  it  is  to  be  inserted 
P  wifll  riuiiiiifil,  )iy  a  kind  of  pile-driring  engine,  nnd  the  foot 

,..:i. 'winded  with  hard  materials,  which  are  nlso  tu  he  rendered 
ipossible*     Three  of  these  pillani  are  shown  fixtd  in  /Vj;,  2,  placed 
apart.     At  the  irpper  extremities  of  the  pillars  are  long  clefts  or 
to  receive  the  ml!  B,  whteh  is  composed  of  oeal  plunks^  net  on  their 
ritb  their  iifiper  surface  D  defended  ov  cast  or  wrought  iron  plates,  a 
]v<x  cm  the  tipper  oide.     When  the  rail  has  been  some  lime  in  use,  and 
:eu  ft  hrariiij^,  a  little  adjustment  of  the  line  may  be  requisite  Iwfure 
bolted  to  the  pilhim;  to  efiecl  which,  a  very  simple  nnd  easy  metlinU 
In  the  cleft  of  the  pilhini,  and  under  the  ruil»  two  wedges  a  «  are 
in  opjtoiite  directions,  whereby  its  level  may  be  adjusted  with  the 
uracy.     The  wheels  13  L>  are  provided  with  Hauges,  to  keep  them  on 
(■nd  tnetr  peripheries  are  slightly  concave,  to  ad.ipt  their  surfaces  tu  that 
liljL     £  E  are  the  arms  or  axles;  H  II  ore  the  receptacles  for  (he 
rhicb  are  made  of  plate  iron,  and  arc  suspended  to  the  arms,  as  beforo 
led,  bv  the  inUexible  rods  I  I  I  L     To  one  of  the  arms  a  chain  K  is 
lo  wliirli  0  tnwing-rope  may  be  connected.     Any  number  of  carriages 
'^led  together  bv  chaina  hooked  on  to  the  angles. 
;.  4  ii   inlentfed  to  exhibit  a  portion  of  tha  railway  in  uw, 
<t!ii>(|»  by  which  sirveral  of  the  obsiuctea  which  frequently  present 
are  overcome.  On  the  left  is  seen  a  jointed  rail,  or  gate,  that  crosses 
whieh  the  carriages  have  just  passed,  and  the  gate  swung  buck, 
td  open  ;  the  horse  rmd  man  having  juRt  forded,  the  train  of  car- 
h  its  course,  and  following  unothur  train,  part  of  which  is 
>stung  a  rail  bridge,  simply  constructed  for  that  purpose, 
te  for  trains  of  carriages  thut  are  proceeding  in  opposite 
IS  of ''sidings"  ur  passing  places.    \Vitb  respect  to  loading, 
:le8  l>e  not  loiuU-d  at  the  same  timp,  that  which  is  loaded  (ir>-t 
until  the  srcond  \n  full.  Where  there  is  a  penniUienlloading- 
ige  ia  brought  over  a  step  or  block ;  but  when  it  is  loaded  pro- 
is  provided  with  a  support  connected  lu  it,  which  is  turned  up 

Fiff.  4. 


/' 


■^^:j^- J 


■ft^rr^: 


From  llie  inmll  height  of  the  carriage,  tlu;  hiading  of  thos« 

pne  by  luind  becomes  less  labarioua.     The  unloading  may  be 

*}  "ig  lit  tlie  siib'it.'ince  lo  bo  discharged,  the  recep- 

ti  icr  at  the  botlum,  the  ends,  or  the  sides.  In  some 

!n  -(u^pend  ihrm  hy  their  ends,  when,  turning  oo  their 

iily  discharged  sidcwAya. 
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Among  the  atlvantigea  contemplated  by  tlie  pntvntep  oftlitii  nailivfly, 
mentioned  tlj.it  of  pnnbling  the  engineer,  in  most  cn«<*i,  to  eorninut  n 
on  llial  plane  which  is  most  eifecttia),  and  where  the  shape  ni 
occasion  too  great  oil  expenditure  on  former  plans — tliatof  I- 
A  perfectly  gtmight  line,  and  in   the  facility  with  which   i 
Hdjimted;  in  being  unencumbered  willi  extraneous  nib^taii 
in  receiving  do  iuterruption  from  snow,  bb  the  little  t))i^  • 

is  cleared  otT  by  merely  fixing  a  bruih  Iwfore  the  first  l 
the  facility  with  which  the  loads  may  be  tmnsferred  fr-. 
carriages,  by  mprely  unliooking  the  receptacles,  wilhi- 
or  from  other  carriages  to  the  railway,  by  the  reverse  o^i^.^Uw,. , 
VAtion  of  the  articles  conveyed  from  being  fractured,  owing  to 
form  gliding  motion  of  tliv  carriages;  in  occupying  less  land   t1 
railway;  in  requiring  no  levelling  or  road-making;    in  ad 
tiiuaiions,  as  it  may  be  constructed  on  the  side  of  any  y 
waste  and  irregular  margini,  on  the  beach  or  shingles  of  tlm  - 
where  no  other  road  can  be  made;  in  the  original  cost  biii. 
the  impediments  and  great  expense  occasioned  by  repairs  in  tbu  mduutryi 
being  m  thi-i  methi>d  almost  avoided. 

A  line  of  roilway  on  this  principle  was  crcctod,  in  182'  '  '^ 
Hertfordshire,  chiefly  for  conveying  bricks  from  that  town,  : 
for  shipment  in  ibe  river  Lea.  n»e  posts  which  atippotl  tin.' 
feet  apart,  and  vary  in  tlteir  height  from  two  to  fivr  fret,  aeci  : 
lations  oC  (ho  surface,  and  so  us  to  pre5erve  a  continuous  h< 
rail.  The  posts  were  made  of  sound  pieces  of  old  unk,  Klii|'  < 
slots  or  clefts  at  the  npper  ends  of  tlie  posts,  are  fixed  deal  pi. I 
by  three,  set  in  edgeways,  and  covering  with  a  thin  brtr  of  iron,  at 
inches  wide,  flat  on  us  under  side,  and  veri'  slightly  roundeil  on  its  n] 
the  true  plane  of  tlio  rail  being  regulated  orprcien'ed  by  the  action  of 
wedges  between  the  bottom  of  the  mortices,  and  that  of  (he  plunks.  Br 
rail,  on  the  level,  one  hor^e  seemed  to  he  capable  of  drawing  at  the  iKoai| 
about  fonriecn  ton9,  including  (he  cnrria^rcs, 

The  next  invention  in  the  order  of  time  thot  preieats  ilself  to  oiir  no6n,] 
one  posse»!)ing  conniderable  orij^iiuility  ;  and  though  it  Ims  not  bcfn  o 
into  effect,  it  contains  some  ingenious  suggestions,  that  have  fonnvd  llie 
work  of  Kulisequent  inventions.  It  is  the  subject  of  u  patent  granted  to  WilNi 
Krancii  Suuwden,  of  Oxford-street,  London,  on  the  18th  of  L)cccm)>er,  ISjj 
n  *'  new  invented  wheel-way  and  its  carriages  for  the  conveyance  of ; 
inCTchandiae,  and  other  things,  along  roads,  raits,  and  other  ways,  eil 
level  or  inclined  plane." 

The  specification  describes  the  invcmtion  under  two  divtinct  bf«ds;  tb«  i 
which  is  the  most  prncticul  of  the  two,  is  vxpluin^-d  as  coir^  "     ^ 

trnnk  with  a  platform  of  iron  on  the  top  for  waggons  or  oti. 
upon  ;  inBidethe  trunk  is  placed  a  machine,  ealU'd  by  the  pni 
horse,  to  which  Is  connected  a  toothed  wheel,  thiit  is  made  u 
:£unUil  plane,  and  to  take  iolo  the  teeth  of  a  liorixuntal  tlrni . 
one  aide  of  the  hollow  trunk.    The  vertical  axis  of  the  hori^. 
Iiuases  through  a  longitudinal  opening  in  the  whecl-wny  ;  ah" 
nected  to  a  locomotive  etcam-eitgine,  and  is  nctttatcd  lliereby  ;  (hi 
medium  of  bevil  gear  the  ntution  thus  communicated  to  the  1:itter  by  the  i 
is  applied  by  the  vertical  oxis  to  the  hnrizontal  wheel  ■  * 
inside  the  hollow  trunk;  and  as  the  lioriKontal  Trheel  . 
rack,  which  Itfixeri  on  one  side  of  the  trunk,  th'-  ; 
moves  forward  with  the  same  velocity  as  the  \\ot\. 
by  the  power  of  the  engine.     This  will   be  iindri-i...  ■ 
annexed  lignrc,  which  aH'ords  a  longitudinal  sci'tinn  • 
and  the  hollow  trunk  or  whecl-wny.    a  is  a  vibrating  c 
of  a  locomotive  engine,  by  wliicb  the  bevil  g(':iT  c  d  ' 
the  medium  of  the  vertical  axis  r,  the  horixontal  loiit'i  ^        :Ji 

into  «  toothed  rack  g ;  the  mechanical  bone  A  is  made  to  advance  la  III  < 
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W}6  to  Uke  with  it  the  engine  and  the  train  of  wnggoni  thot  may  be  in  con- 
ntfiiion.  v  w  if  tho  wheel-way,  and  1 1  the  hollow  trunk.  A«  the  top  of  the 
wbeel'Way  is  supfvosed  to  be  flat,  and  the  carriugcit  withi^ot  lateral  Hanf^es  to 
Kheir  tires,  it  ia  proposed  to  gmdv  the  carriages  by  means  of  tongues  like  that  at 


",  wbich  rnter*  the  long^tudinnl  ap:ture,  and  which  may  be  provided  with  an 
antifriction  roller  to  prevent  lateral  nibbing,  'i'he  inventor  proposes  to  adopt  a 
nsiiUr  arrangement  to  the  foregoing  for  the  lowing  of  barges,  by  erecting  bis 
pttvtit  wheel-ways  by  the  sides  or  bonks  of  canals  and  rivers. 

In  the  preceding  pages  are  given  aome  plana  fur  the  etnployment  of  toothed 
racki  lo  raitwajrs,  to  enable  a  carriage,  provided  with  a  tuutlied  wheel,  taking 
kl«  (he  teeth  of  the  rack,  to  obtain  sufHcient  resiiftance  to  ascend  steep  inclined 
i:  but  thi  former  were  subject  to  the  disadvantage  of  a  strain  or  twist, 
*:  in  lliem  bein^  placed  on  one  ndt  of  the  way.  To  obviate  this  defect 
to  hiive  been  the  object  of  Mr.  Josiah  Eaaton,  who  took  out  a  patent, 
lh«  I3th  October,  18'i6,  for  "certain  improvements  in  focomotive  or 
carnages  ond  also  in  the  manner  of  coitntructing  the  roads  or  ways  for 
Ih  lame  to  travel  on."  The  follnwing  brief  ilescriptiDii  of  this  invention  is 
o  io  the  Lotiifon  Journal  of  Arts ^  Vol.  XI. : — **  Thrso  iinpTovements  con- 
5nt  in  ftirming  a  liue  of  road,  with  a  raised  part  along  the  middle,  upon 
_  ih  a  rack,  or  toofhcJ  bar  of  iron  is  placed;  and  secondly,  in  adapting  n 
'Mthed  tthrrl  to  the  steam  carriaL^e,  which  shall  take  into  the  said  rack,  and 
Mag  actuated  by  tlie  rotatory  power  of  the  steam-engine,  shall  thereby  cauxe 
tliecirrtaga  to  be  impelled  forward  upon  the  line  of  railroad,  and  the  trams  or 
Biher  waggons  after  it." 

la  (he  subjoined  cuts.  Fig.  1  exhibits  a  transverse  section  of  tho  railroad,  witlt 
4r  end  view  of  a  waggon  upon  it.  *  Fig.  2  is  a  side 
ei«siion  of  llic  sonte,  showing  the  manner  in  which  /^,  |^ 

Utff  carriige  is  driven ;  a  a  is  the  rt>ad  formed  of 
Bi**«Tf-,rv.  i!»e  parts  6  6,  on  which  the  running  wheels 
I  II  a  lower  plane  than  tlie  cciiti^  pnrt 
1.  whereon  the  rack  d  is  sitttated.  The 
,  and  other  machinery  appertaining  to 
•■,  are  constructed  in  tlie  usual  way ; 
'  rity  in  the  carriage  is  the  toothed 
Ii  takes  into  the  rack  </,  fixed  along  the 
••<  lie  road;  and  this  toothed  wheel  being 
to  tunt  through  (hu  agency  of  a  train  of 
•kivta  acUiAted  by  the  stram-epgine,  the  cnrriafje 
i*  tlirrrby  propelled,  and  the  waggons  drawn  after 
It  In  oidrr  to  keep  the  carriages  in  their  track 
k^m  vhi-  road,  two  guide  rollers// are  placed  under  A- 
tKp  cArrin^^f,  which  nm  against  the  side  of  the  LL 
emlral  hb.  and  thta  prevents  tltem  fronn  moving 
««s  0^  their  counc. 
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o^  "    '.A.T'iZ  •fZii'pit  inclined  plann  thin  M 

•..    v.*      Lzti    '«f«3e  to  enable  the  carriigct  mi 

:.  -  _-*.  T--  'i.ii-  li*  WTere  friction  and  ilniiH 

:-  -  *ui2  rftrahi.  vu  the  object  of  ft  peM 

.     -*i  V-  "^ .  H«rrr  Jamci,  of  Binninffam 

:t..-z  .-u-«£  =iu  effect  on  the  great leilii 

rr.^-z.  ^js  -.If  ixcR  n:b£Ktof7  proon  have  bea 

11^  : '  riT<ii:C  =:iiji  od  a  railroad  mon  tbvi 

-T-:    :.c  Vi  r-"7cse  ;f  experiment,  m  whidit 

L^ff  T  .  •;.  i  Jo£-  i  .zc'ired  planes  three  iDcbaii 

r.'  tVj:  -  1-  =  rJi      T^<  important advantigi ii 

•  :■£  ts  ^--i-i*  ;c'  :itf  v^eeu  of  the  levenl  tM^ 

;:;  -■-a-.-r  ::  i  .•:c  r  borizontal  rod  (or  leriei 

7  rtjT;    -fx-  --Is!"  iuicarrisce. 


■-L?   *_>:    :.=-f: 


n  -■■  II 


:*;-.!  4" 


iiri 


:::Z    ir'.irj» 


Ti.sw.:  ":t  Mr.  Junes  for  enabling;  Ai 

i    ?  -"irr*!  ~  tie  riud,  without  adfr 

;-  :-■-!.  r.'tcc-n"  *hafts,  which  e«ne 

:   ui  ?"?*- ^* carriagei forward, *• 

~:r<st.  ;:<zi.  which  communicatct tfat 

:  rirr.ip;.  £T^i  •:*  lo  paced  on  the  currci o( 

rrL:£  f-C  7T«*i-i:  u'lze  side  uf  the  next  u 

:  'JLi  :--r.A^i  wVeels  so  ran  round  the  cui^w 

:T-»r^:i.r<  r;::':rj  cf  th<ir  surfaces,  the  rsi 

Tj^  r.:*  :r  *'.*rA:;.-»as,  ard  the  wheels  of  tk 

rrj,ii  :;  c-:— :-^fT»:7.i  »:;a  thjse  ribs,  by  their  pefr 

!:'«  ciinre.-:  *c  :Li:awbeel.  :-  effect,   poasenei  M 

"  Tkriiujzs :-  iti  suriioe  of  i:»  periphery,  by  whicfc 

Tr'.  fisiircr  *'.;w£r.  a*  nivbe  desired. 

I'r.fK  p"ar.f  iniel'.ixible  to  the  rcadet 

c-^.zt  witi  two  cylinders,  the  ihtr 

ti?!os  ir:  w'-;c':i  ri^ii  ~r-.'j:ior.  to  the  crank  c  above:  tlM 

-^>■«  i  f,  a'.uch ^  i  to  th^  s^n^e.  c-e:?.^  &!».-•  n  lei  :o  :he  cr^nk  of  the  horizontal  ihal 

rhic'i  p^^ms  under  tr.e  carria^ei.  ciufrs  that  to  rerolre  with  a  simili 

0  ihv  crarik  of  the  entire.     Two  s^-^irc  *t«oxc»,  c  c.  are  fixed  under  ead 


ir 


IV  :'.'!:wi'j  e-|TiT:.-.rs  w;!!  rie, 


.  .  •.  .  .i     V  I 


:e  2.x.e:Te<i  cl  e. 


^'■L-r.i.ce:  tlirvugh  iVjes* 

^vaf:/* paf iv7  a->-'  through  the  bjxe*  ib 

»:fc>  iJ.cr.. :  11.:.  of  lbs:  b:xt!  •:  7  j;nr-.:: 


ruir  tM'  wheels  pass;  the  rotator 
:he  axletrooft,  and  at  rifiht  angl< 
i.ublc-bcvolcd  horixontal  vhce 
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itv  4  circltt  of  co^s  in  lU  upprr  ns  vrrll  as  its  lowrr  -  us 

bimnne*:  rmw  the  thafl/caiiving  upon  it  a  v(*rtic*l    I  .on 

•t-r  circle  uf  leeth  of  the  horixontiil  wln^i,  wImIb 

(he*  tame  octuaU*  a  lH.'vcltil  piiuun  ou  the  astle- 

••nipelUiig  the  vheda  to  rerolv^;  and  the  power 

r  of  wheels  ■imultaneouily,  luiBcicnt  resisuncc 

iru.  on  a  Tiniidiii  xiirtace,  to  asceod  liicUrtcd  planes  of  conudcrnble 

1.     m  M  ituatc  the  universal  joiiiu,  which  comrnunicnte  roUlory  motion 


4 


l^fAmAgea  vc  not  in  a  »trught1ine;  thetr,  uid  jtfaer  movrnf  pwti^  Mr* 
•l.r**"    ■■■    '^'•-^    2,   whicli  is  upon  b  h*-'.' "--i*     ffi»thmtv^$arf 
y/tiir  ^vllh  tliefrunt  pUlfA  11^  ->ii  the  gear tOMde ; 

iA«l.rr»ff,   J  ponthe  ehaft   in  each  b      ,  ■   horbeontal  diiW»- 

r^krel*.  The  ttrmt  hox  9,  tinder  the  carn*|:e,  it  tixed  imronrkhlf  to  * 
ItkcL  of  wofMl,  k ;  ihf  ntTirr  hni  ij  fttttrct  to  a  plate  /,  turninff  on  a  ocvtnJ 
wlueli  pa.«SL-ji  tluf'ii   '  plMe  m,  above,  x\r  ns  aecsrod  to 

loof  nftK*  carnni'p  K  •■  n  n,     Thecoi.  r  the  wureftol 

i-  figure, 
tt  ^  which  the  fuUtfntee  ]irapoM«  to 

•  )d«  of  a 
!'«.  iiich 

tide  roll  on  ftgr-  ^'y 

'    lb*  opP«Miljj  siiic  (uu  ud  a  U**  eitcr_dtti  [.^fi- 
>  the  rmli  on  whirh  iKey  run  ore  »o  »ilji»*ed  to 
il»a;  U*t  UmiTTOt  periphvrici  of  the  whceli  cK^ 
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(ii  contact  with  the  variable  parts  of  the  rail,  and  run  roimd  iht*  catv» 
any  increase  of  friction. 

A  patent  for  a  susncniion  mil  way  vrta  grnntnl  to  Mr.  .1  > 

2d  ofApril,  1S25.  ThiB  genlleman,  it  will  be  observed,  su- 
to  a  double  line  of  mil ;  in  this  reipcct,  however,  he  w.-u  ait 
Mr.  Palmer,  who,  in  his  little  interesting  book,  entitled,  /'.  ' 

waif  upon  a  Nfto  Principit,  obaerves, — "to  elevate  two  li:i 
purpose  of  aupporting  a  cturiage,  could  not  be  done  s^i  a  bi>  ' 

expense;  I  therefore  endeavoured  to  arrange  the  form  of  '>  n 

manner  that  it  would  travel  upon  a  single  line  of  rati  vrithoi.:  i 

overturning."     Nevcrthelew,  if  an  inventor  can  suci'ecd  in  •  'i 

licial  operation  that  which  was  thought  of  by  another  as  iinligiblfl  lo 
he  is  entitled  to  respectful  cumuderalJon. 

Mr.  Fisher's  plan  is,  however,  not  without  originality,  and,  wis' 
ficAlions,  may  be  rendered  useful  in  many  situations.  The  chief  • 
to  be  tlie  throwing  of  a  railroad  acrou  rivers.  o-.  ;  uiui  un  '»" 

proposed  of  eflectiug  it  will  be  readily  perceived  i  ting  tlie  futkii 

oiai^ains,  and  referring  Co  the  subjoined  explanatiuu  i>t  uK-m. 

fi^.  1  is  a  side  view  of  the  proposed  roil,  attached  by  vertical  rodi  lo  ■ 
of  bars,  which  form  a  catenarian  curve;  Fig.  3  is  a  similar  vioWf  balj 
only  a  portion  of  Fig.  1  on  a  brgtr  scale ;  Fig.  3  is  an  end  or  secbe 
of  Fig.  2  ;  Fig.  4  is  also  a  sectional  view,  but  of  another  form  of  rail, 
shall  describe  lastly.     The  letters  of  reference  denote  similnr  parta  in 
the  fibres,     a  is  the  rail,  made  of  stout  cast-iron  plates,  of  uniform 
bolted  together,  having  a  horizontal  projection,  or  plate,  h  &,  on  eoch'^ 
the  wheels  of  t!ie  carriages,  d  d,  to  run  upon  (seen  best  in  Fig.  3) ;  /ft 
frame  of  the  carriage :  the  manner  of  constructinj;  the  wheels  on  oittie 
the  rail*  in  pairs,  is  exhibited  in  Fig.  3,  and  the  mode  of  joining  the  fr 
the  hind  pair  uf  wheels,  in  Fig.  2.     Iron  ringn,  ^  a,  pass  through  the  ci 
the  lower  parts  of  the  cam  age -frame,  to  which  urc  suspended  the  bairt] 


Fig.  1. 


Fig.  3 


reccprncles  (tir  holding  the  goods  or  pnasengen,  one  of  whleh  is  shown 

at  //,  Fig.  1.     The  loopi  or  boles  in  the  upper  p         r    '     mil  a,  Ftg.  2, 
course,  for  the  convenience  of  bolting  it  to  tin.  i  bars,  aa  mco 

nected  in  Fig.  1.     Each  of  the  bars  is  to  be  priMi-irii  wuh  a  wedge 
ndjnstment,  so  as  to  rcgtilate  the  uniformity  or  the  plane  when  any  ] 
To  give  an  idea  of  the  other  form  of  roil,  the  section  /"■■'  -I  •»  «nl^'-!' 
it  will  be  leen  that  the  rail  (if  we  may  so  term  it)  \n  > 
tube  or  hollow  tninic,  i  i,  with  an  openiiie  or  slit  on  th 
(which  i«  fixed  to  the  axletree  of  the  carriage)  to  pass  thn>i: 
of  being  connected  to  a  box  or  receptacle  underneath.     T 
trunk,  or.rail,  is  to  bo  suipended,  as  in  the  previously  dew  i 
of  iron  bars  or  wirec,  drawn  nearly  tight,  loatto  (urm  a  c»! 
•Iretclied  over  the  place  to  be  croBsed. 


IHCKS  SUSPENSION  KAILWAV 


iiSl 


of  propt>Uiii^  ihtr  r^rriiigi's  is,  wc  believe,  not  lUtod  in  ttic  tpcclli- 
iiL  ..I K.j  ii  i.,  (j)  \w  pcrforinci],  wlicn  the  rniMtfig  of  rircre  or 
:  lliut  end  in  vhich  iiio  carriuf^us  iire  placed, 
y  t"  th>*  otInT  end  bv  ihcir  own  grrtvity.  By 
ittou,  it  u  prohuble  Unit  the  patenteo  uul*)*  nut  iiiteitd  it  for  anv 
OS  llie  merits  proposed  of  producing  motion  are  AppUcAble  only 
fe  Imve  iticnLiuncd. 
wblc  that  eiuriuges  which  have  to  run  upcm  edge  rftilwayi 
H'illi  wlit*rl«  thnt  Imve  iRttrai  flanges  upon  (fieir  p<'ri]iherint 
Ifom  running  otf  ii;  And  aa  mich  t>r(>)i'cun;>  flungcH  render 
on  the  common  rond,  into  wliich  tliey  nould 
1  drawn  or  propelled  over  them,  il  in?cessjrily 

. .' vo  isuch  jt  wticcl,  or  periphery  of  A  wthcel,  us 

inent  on  cither  road  or  rail.     Wo  think  vrv  hnvu  noticed 

ividJng  fur  this  objeei:  hut  llmt  uhich  apperttuna  in  uur 

[Kill  po«itiou  h  the  subject  of   a  pnteut  granted  to  IL  W. 

of  Newcastle-upon-Tyne,   ou  the  12tli  of  April,  I82fi.     The 

thii  purpose  have  tires,  proinded,  ua  it  were,  with  two  ]>eTi- 

circlet  of  diderent  diatnetent.    Thus,  upon  an  edge  rail,  the 

luillerdiaineter  of  the  lire  mm  upon  it,  uiid  the  larger  diameter 

ig  itango  to  keep  the  carriage  m  its  cuurnr.     And   when  the 

in  Ji  roinnion  ruad,  the  largt*r  diuntulcr  unly  conies  inlu  uporn- 

smollcr  diameler  clear  of  the  ground,  unll'^■<  the  latter  should 

when  it  will  ttiid  to  keep  the  wh'--  '  '• ^4.  iug  deeper  In  the 

ilec  has  likewiai*  included  in  l;i  ■!»  some  plun-i  for 

curves  in  the  roads,  by  nu'jms  ot  j..^___:_  .  iiba  on  the  surf'iice 

Tcreut  elevaliuua,  witli  wlieeU  designed  to  correajmnd  thereto  ; 

ntrivHncei  Mr.  Brandling  was  anticipated  a  few  weeks  prior 

Jaines  (already  described^,   we  shall  not  here  enlarge  on  the 

1  by  Mr.  Thomas  Hill,  Jun.,  of  Ashton-under-Line, 

:'i,  that  gentleman   prupolies  to    construct  a  sleuni- 

(icU  tu  run  upon   cdgt-raiU,   tram* plates,  and  the  comutni) 

le  be  tnakcA  tliegutding  fl.ingos  reinoviihle  iit  pttiuuri--  hy 

i,  by  which  the>  ure  connected  to  the  fellies  of  the  wheels. 

Ml  In  it)  niuking  the  nuining  wbeelis  of  the  carriage  rcvulvu 

loLree,  whioli,  wlien  applied  to  railway's,  he  considers  to 

rentiun.     Tins  is,  however,  a  mistake,  na  they  hare  been 

liiuned  on  account  uf  their  unBteadincs»,  and  other  defec- 

A  third  contrivance  is  to  lock  the  fore-axle  to  the  petch,  to  prevent 

round  when  upon  a  Railwuy,  by  means  of  a  square  staple  entering 

1%.     A  fuui'th  itivention  consisits  in  making  the  rails  of  tubes  inHti^ud 

toDsvo  mrlAl.  Olid  obtain  strength.     There  are  some  other  trifling 

(ioiis  losteain-carringes  and  railroads,  for  the  dcscriptiun  ol 

the  reader,   who  may  require  more  information,  to  the 

;i(iitriil . 

tion  railway,  eonihining  the  characteristic  features  of  Mr.  Palmt-r's 
!»'  '!■  -"rrihed,  was  patented  by  Mr.  Maxwell  Dick,  of 
I  May,  1829;  doubtless,  in  ignorance  of  those 
.  Iv  assured  by  the   latter  patentee,     llie  chief 
itleman  was,  as  14  staled  in  llie  title  of  hii  patent,  **for  the 
!?!rnprn.  letters,  intelligence,  packages,  and  other  goods,  with 
't  which  he  auupts  for  this  purpose,  are  designefl  tn 

.(urinous  expense  of  cutting  and  embanking  resorted 
U.L  lirdjnary  kind.     The  rail  is  supported,  like  Mr.  Palmer's, 
jlar^  but  carrying  a  double  track  tor  the  carriages,  hke  Mr. 
'  '   h       1  r,  added,  what  he  denominates  "  safety  rails," 

>l\  ;,>ainsl  which  anti-friction  wheels,  attached  to 

L>,  1*^;,  in  case  of  the  carriages  receiving  from  any 
apworda     The  patent  likewise  embraces  a  combination  of 
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vheel-work,  for  communicating  a  high  velocity  to  the  cairiara.  A  Urge  nd 
well  constructed  working  model  of  this  invention  was  publicly  ezbiliited  &r 
several  weeks  at  Charine  Cross,  London,  in  1830,  and  drew  crowds  of  vintaii^ 
who  were  surprised  and  delighted  at  the  velocity  with  which  Uie  ^raagm 
darted  along  the  wire  rails  across  the  room,  by  the  application  of  a  small  tont 
The  notoriety  of  this  invention,  as  well  as  the  capaoUity  of  its  being  urfblh 
applied  under  many  circumstances  and  situatioiu,  for  liffht  loads  at  lup 
velocities,  seems  to  require  from  us  something  more  than  tnis  brief  hiitarial 
notice.  Accordingly  we  proceed  to  give  a  few,  out  of  the  many  detsib  ai 
modifications,  which  the  prolific  mind  of  the  inventor  has  thrown  together  ia 
his  specification.  From  this  document  we  learn  that  the  patentee  espedillT 
designed  his  invention  for  traversing  undulating,  rugged,  and  abrupt  gnnm^ 
the  crossing  of  rivers,  mosses,  marshes,  &;c.  Pillars  are  to  be  erected  of  bride 
or  stone  with  lime,  at  given  distances  apart,  suppose  fifty  yards;  between esck 
of  these  may  be  placed  four  or  five  cast  metal  pillars,  according  to  circumstsoeci^ 
for  bestowing  the  requisite  stability  and  keepmg  the  rail  free  from  undulatioBL 
On  the  top  of  each  of  the  pillars  is  to  be  fastened  a  frame,  to  which  the  nib 
are  to  be  secured,  and  to  the  frames  are  connected  grooved  friction  wheds  m 
pulleys,  between  which  the  drag-line  is  conducted.  The  rails  axe  to  be  m&k 
of  the  best  wrought  iron,  such  as  is  used  for  chain  cables,  and  tbey  are  to  te 
duly  connected  together  in  great  lengths,  and  secured  to  the  fi'ames  in  saeh 
manner  as  to  make  the  top  surface  smooth,  and  free  from  all  obstruction  to  dtt 
motion  of  the  carriages.  Between  each  frame  there  are  to  be  introduced  tliTN 
or  four  cast-iron  braces,  to  prevent  vibration  and  stiffen  the  structme.  TW 
method  proposed  for  dragging  the  carriage  along  the  rwlway,  is  by  fixed  9t 
stationary  engines  acting  with  drag-lines  or  ropes  attached  to  the  carriage 
which,  if  the  railway  be  double,  (as  in  the  subjoined  Illustration)  will  actinia 
endless  round;  but  if  the  line  of  railway  be  single,  then  the  engine  will  bs 
nterchangeable  and  reciprocal. 

%.  1. 


Fiff.  1  represents  aside  elevation  of  one  span  of  a  double  suspension  railm^ 
supported  at  the  extremities  by  a  pier  of  masonry,  d  d,  and  at  equal  distsoeai 
by  feur  cast-metal  pillars  eee  e,  a  is  the  uoper  or  "  bearing  rail ;"  6  the  lomu 
or  "  safety  rail,"  which  are  bound  together  by  intermediate  stay  braces,  bcttec 
shown  on  a  larger  scale  at //in  figures  2,  3,  and  4. 

Fi0.  2. 
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Fiy.  3  otiowv  ■  front  deration  of  a  frame  c  c  <?.  for  a  double  line  of  mill  with 
of  tliem  at  g.     The  letters  of  reference  in  this  figure,  aa  Ui 
I  -ignate  similar  partj;*it  therefore  need  only  be  >aid,  thai  the 

T  r-ic  >_r/  iiro  wen  in  «?ction  between  the  rails  a  /». 

y^,  .1  gives  a  side  elevation  of  a  carnage  on  a  portion  of  roil ;  h  h  h  being 
I  itnuung  whecla«  and  iii  the  anti-friction  rollers,  which  prevent  the  carriage 
m  b«t&g  thrown  off  the  railway.  An  examination  of  Fig.  2.  which  exhibits 
imdfiev  of  thii  carriage,  will  fully  explain  its  form  and  coDslruction. 


'ff iO/— ^1 


a  r>crsit€ctiv8  aketofa  of  one  of  the  stay  braces  on   a  larger  scale. 

•jf  railway  on  this  principle  is  calculated  at  1395/.  lOi.tit/. 

l^',  ililated  lire  stated  by  Mr.  Dick  as  fuUows  :  '*  In  the  first 

ou  baitf  (listuncc,  so  do  you  save  time  ;  which  all  must  admit,  that  in 

Ul  as  well  as  in  a  jwliticat  point  of  view,  is  uf  ihc  utmost  importance. 

I       -  r  ill  takes  a  straightforward  point  from  one  town  to  another, 

the  surface  of  country  uvcr  which  it  lias  to  go,  whether  rising 

J  of  rivcra.  or  otherwise.     All  are,  by  regulating  the  heights 

.lit  the  same  ease  gone   over,    and  by  thut  means  saving  of 

'   ■^'  'face  ground,  M\'ing  bends  in  the  t'urmation  of  the  rail ; 

■n<-i-  I   extra  expense  of  originally  laying,  are  always  linbloto 

T&j ^  4  >m  the  lateral   friction  of  the    waggons  coming  round 

mpored  to  that  of  a  straight  line  of  rail.     Secondly,  the  suspenstuu 

orer  that  of  tlie  ground  railway,   has  another  immense  adxantuge; 

a*  far  u«  expense  is  concerned,  which  is,  i)i  the  saving  of  all  embank- 

exeaT»tion«,  r>t»ilding  of  bridgeu,  cutting  of  tunnels,  besides  the  great 

iind.    Thirdly,  and  whicn  I  tliink  the  most  important 

'Itch  to  be  gained  by  the  suspension  railway,  without,  in 

i  (I.  _  ,  '..i-z  either  persons  or  properly,  its  height  being  suffi- 

all  ;  w!ry  ngricnUural  and  commercial  intercourse  to  go 

it  w;i..M  .*k  ...vv  tt.fwn :    and  then  the  carriugca  being  so  cumplctJly 

within  the  mil  prevents  any  chance  of  their  escape,  whatever  may  be 

'  ir  oecount  of  the  second  era,  by  a  notice  of  the  construction 
i  r  and  Liverpool  Railway, 
te  Uie  pcirt  whence  ^fancheste^  receives  all  her  raw  materials,  and 
the  returns  u  targe  |)ortion  of  manufactured  goods  for  shipment  In  all 
ilkir  world.     Ov  iiieatH  of  the  railroad,  the  transit  of  goods  is  now 
b  ab«iut  one  eighteenth  part  of  the  time  previously  occupied  by  the 
MBvcyaJicc  uf  fifty  utiles,  besides  a  saving  of  fifty  pec  cent,  in  the  cost 
t  t«D  cf  carriage  ;  and  these  two  great  towns  axe  by  thirty^onc  miles  of  rait- 

tr,  M  sniir! '  ■'  '  -  •'' ■  -^tirposes  of  business  or  pleasure,  as  the  eastern 

■  vtiflUit  ...  The  undertaking  was  commenced  in  June, 

SOgtsndtt  L...  ..  ....  George  Stevcnsun.    Itruus  inueurlyaBtruighl 

*.    The  following  are  the  gradients  of  the  line: — 


Boder  ihe  Town  of  Liverpool,  from 

Wapping  to  Edge-hill 

«rfcsl 

'••  ""     'ton,  or  Raiiihill  i'lanr  . 


Cftrried  forward 


mitt.   Yds. 

PUnes. 

1    240 

Rise,  1  in  48. 

0  1000 
5     220 

1  880 

1  l/ilo 

Level 

Tull,  1  in  1003. 

UlBC,  1  ill  <><i. 

Level. 
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Brought  forward 

Sutton  plane 

Parr  Moss 

Ditto 

Chat  Moss 

To  Manchester 


ililM.    Td*. 


10 

360 

\ 

880 

2 

880 

6 

880 

5 

880 

4 
I 

'880 

Fluci. 


Fan,  1  in  96. 
FaU,  1  in  2641 
Fall,  1  in  880. 
Rise,  1  in  12(11)1 
UtcL 


Total 30  1240 

The  Tunnel  under  Liverpool  was  constructed  in  seven  or  ei^ht 
lengths,  each  communicating  with  the  surface  by  means  of  perpendicular  ihA 
About  half-a-mile  from  the  tunnel  the  railroad  crosses  Wavertree-lane;  hstf^ 
mile  to  the  north  of  Wavertree,  at  Olive  Mount,  there  is  an  excavation  tli'^ 
the  solid  rock,  70  feet  below  the  surface,  and  two  miles  in  length.  The  rosdl 
then  carried  by  means  of  a  great  embankment,  varying  from  15  to  45  Mil 
height,  and  from  60  to  135  feet  in  breadth,  at  the  base,  across  a  valley  *tlU% 
or  Broadgreen,  two  miles  in  length.  It  then  crosses  the  Hayton  tnni|fll 
road  a  little  past  Roby ;  six  miles  and  three  quarters  from  Liverpool,  there  ii|' 
junction  railway  for  ue  conveyance  of  coals  from  the  neighbouring  miDeil| 
the  right,  and  at  a  distance  of  seven  or  eight  miles  from  the  Liverpool  ititiiij 
it  comes  to  the  Whiston  inclined  plane,  which  is  one  mile  and  a*  half  long,  Mf 
rises  about  1  in  96.  , 

There  is  stationed  here  an  assistant  locomotive  to  aid  the  carnages  ia  lU 
ascent.  For  nearly  two  miles  the  road  is  then  on  an  exact  level.  It 
this  part  of  the  road  that  the  contest  of  locomotive  carriages,  for  the  pi 
of  .'iOO/.,  took  place  in  October,  1830,  the  result  of  which  determined  M 
directors  to  make  use  of  locomotive  engines  instead  of  stationary  ones.  AW 
half  a  mile  from  the  Whiston  plane,  at  Rainhill,  the  Liverpool  and  MandieM 
turnpike  road  crosses  the  railway,  at  an  angle  of  thirty-four  degrees,  fli 
leaving  the  level  at  Rainhill,  the  railway  erodes  the  Sutton  inclined  plai^ 
which  is  of  the  same  extent  as  that  at  Whiston,  and  descends  in  the  sameps* 
portion  that  the  other  rises ;  there  is  here  another  assistant  engine. 

The  next  object  of  interest  is  Parr  Moss,  the  road  over  which  is  ft*"* 
principally  of  the  clay  and  atone  dug  out  of  the  Sutton  inclined  plane,  m 
extends  about  three  quarters  of  a  mile.  The  moss  was  originally  aboat  tv^ 
feet  deep,  and  the  embankment  across  it  is  nearly  twenty-five  feet  high,  tbMp 
only  four  or  five  feet  now  appear  above  the  surface,  the  rest  having  sunkbd* 
it.  The  roiid  ia  then  carried  over  the  valley  of  Sankey,  by  means  of  a  msw* 
and  handsome  viaduct,  consisting  of  nine  arches,  of  fifty  feet  span  <n 
the  height  of  the  parapet  being  sevenU*  feet  above  the  Sankey  canal  ia  dl 
valley  beneath.  The  viaduct  is  built  principally  of  brick,  with  stone  ftcbiff 
and  the  foundations  rest  on  piles  of  from  twenty  to  thirty  feet  in  Ien^Ji,dnfi 
into  the  ground.  The  breadth  of  the  railway  between  the  parapets  is  ^*^ 
five  foet.  The  viaduct  is  approached  by  a  stupendous  embankment,  foam 
principally  of  the  clay  dug  from  the  high  lands  surrounding  the  valley.  * 
little  to  the  south  of  the  town  of  Mewton  the  railway  crosses  a  narrow  valH 
by  the  short  but  lofty  embankment  of  Sandy  Mains,  and  a  handsome  bridge* 
four  archen,  each  of  forty  feet  span,  under  one  of  which  passes  the  Newtontfi 
Warrington  turnpike  road.  The  Wigan  and  Newton  branch  here  enten  til 
railway. 

A  few  miles  beyond  Newton  is  the  great  Kenyon  excavation,  from  wh* 
above  eight  thousand  cubic  yards  of  clay  and  sand  were  dug  out.     The  KtfV* 
and  Leigh  junction  railway  here  joins  the  Liverpool  and  Manchester  linCi  tf 
as  it  also  joins  the  Bolton  and  Leigh  line,  brings  into  a  direct  communio^ 
Liverpool  and  Bolton.    The  Liverpool  and  Manchester  railway  then  pMfl 
successively  under  three  handsome  bridges ;  and  a  little  beyond  Culcheth,  efl| 
the  Brosely  embankment,  which  is  about  a  mile  and  a  half  in  length,  udM 
eighteen  to  twenty  feet  in  height,     it  then  passes  over   Bury-lane,  and  flI 
small  river  Gless  or  Glazebrook,  and  a  river  at  Chat  Moss.    This  is  a  bag 
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ig  *n  ureti  of  alwut  twelve  square  miles,  sn  soft  tliat  cattle  cannot 

It^  ami  ixi  luuiiy  parts  so  fluid  that  an  iron  rod  Liid  ii[>oii  tlie  uirface 

lo  the  Uounin  by  the  effocta  of  its  own  gravity.     It  is  from   ten  to 

deep,  and  the  bottom  is  composed  of  clay  and  sand,     llurdlet 

ftnd  heath  arc  placed  under  the  wooden  sleepers,  supporting  tlie 

Itreatcst  port  of  the  moss,  and  the  road  may  be  said  to  float  ou 

K  .Tlie  most  difiicult  part  was  on  the  eastern  border,  extending 

a  mile,   where  an  emhankmcnt  of  about   twenty  feet   in  height 

and  many  thousand  cubic  feet  of  eorih  souk,  into  the   moss  and 

before  the  Line  of  road  approached  the  proposed  lerel.      At  length, 

ime  consolidated  ;  in  1S20  one  railway  wob  laid  over  the  whole 

the  let  of  January,  ]830,    tbe   Rocket  slcam-engiiie,   villi  a 

lengers,  passed  over  it     The  line  extends  across  tlie  moss,  a 

It  four  miles  and  three  quarters;  and  tbe  road  is  not  inferior  to 

of  the  railway. 

'"rhat  Moss,  the  road  posses  over  the  lowlands  at  Borton,  extend- 

lile   between    the  moss   and  Worsley  canal  by  mcuns  of  an 

int ;  it  is  corned  over  the  canal  by  a  neat  stone  viaduct  of  two  arches, 

icef-ds  through  Ecclcs,  and  a  portion  of  Salford,  under  six  bridges ; 

'  over  the  Irwell  by  a  handsome  stone  bridge  ofaixty-ttiree  feet  span, 

£ruai   the  water;  and  then  over  twenty-two  brick  arches,  and  a 

[ftter-street  to  the  conipany's  station  in  Water-street,  Manchester, 

lirty-one  miles  from  the  Liverpool  station.     The  railway  is  there 

the  second  stor)*  of  the  Company's  warehousos. 

general  abstract  of  the  expenditure  upon  tbe  work,  up  to  31st 

lowing   tbe  cost  of  the  difterent  branclteti  of  the  undertaking, 

iA  useful  for  comparison  with  the  cost  of  more  recent  works  of  the 


»tng  account 
iking  account 
»unt     .    . 
lion 
icbg    . 
tt    . 
int* 
rmbAnkiriLiit^  i         .... 
lartmnnt,  comprising  ac- 
InlanJ  and  buildings 
'  dcpdta,  warchmiics, 
f  Liverpool  end     .    £3d,-^)38 


'bI  the  Maitcltester  station 

It,   including  cost  of 

^     leter,  &c 

4Moh*ii,  machines,  &c. . 


1.046 


^33  1 

9.72-J  4 

99,0Gd  n 

1.911  0 

10.202  10 

'IGl  6 

27,719  11 

199,763  8 


fie,219  11     4 


Cany  forward        £iOr>,nm  1 1     3 

iiinlnt  ihl«  boMt  eooftUi  ofsboQl  V77,O0O  cuMe  ymrdj  nf  raw  mo*t 

abenit  fi'J.onopublD  yarU»  of  raw  moM  bAva  Iwen  lued ;  Ihe  dl/- 

'i^nlonixl  bj-  thr  M umlng  oat  of  Uiv  lupfmbuniUnl  w»ler.  and 

"ift^t-    Thr  cXK^'Uture  nn  thii  pojt  of  ihr  line  luu  l)«fti  1cm  tttmn 

"ork  on  iht  1. 1  .  -  ■    ^ 

finhutkin^!  .hI 
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Brought  forward £405,399  II   3 

Formation  of  the  road  *       .     .     ^    .    . 20^68  15  5 

Rail  account 67j912    0  0 

This  expenditure  comprises  the  followina;  items : — 
Rails  for  a  double  way  from  LiveipooT 
to  Manchester,  with  occasional  lines 
of  communication,  and  additional 
side-lines  at  the  different  depdts, 
being  about  35  miles  of  double 
way  =  3j847  ton^  at  prices  ave- 
raging something  less  than  12^  10<.  ' 

per  ton jS48,000    0    0 

Cast-iron   chairs,    1,428   tons,    at   an 

•      average  of  lOl.  10*. 15,000    0    O 

Spikes  and  keys  to  fasten  the  chairs 
to  the  blocks,  and  the  rails  to  the 

chairs 3,830    0    0 

Oak  plugs  for  the  blocks     ....  615    0    0 

Sundry  freights,  cartages,  &c.       .    .  467    0    0 

Interest  account  (balance) 3,629  16    7 

Land  account 95,305    8   8 

Office  establishment 4,929    8    7 

Parliamentaxy  and  law  expenditure       28,465    6  U 

Stone  blocks  and  sleepers  t 20,520  14   5 

Surveying  account 19,829    8    7 

Travelling  account 1,423    1    5 

Tunnel  account 34,791     4    9 

Tunnel  compensation  account 9,997    5    7 

Waggons  used  in  the  progress  of  the  work 24,186     5    7 

Sundry  payments  for  tmiber,  iron,  petty  dibbursementp,  &c.       2,227  17    3 

Total     ....     £739,185     5    0 


About  100,000/.  more  were  required  to  complete  the  work. 

in  the  formation  of  the  railway,  there  have  been  dug  out  of  tlie  diffeR 
excavations  upwards  of  three  millions  of  cubic  yarcU  of  stone,  clay,  and  so 
which  is  equal  to,  at  least,  four  millions  of  tons  ! 

After  mature  consideration  of  the  reports  and  calculations  of  various  enginee 
appointed  to  consider  the  most  eligible  description  of  power  for  the  ManchesI 
and  Liverpool  railroad,  they  determined  in  favour  of  locomotive  engines,  n 
Tided  they  could  be  made  sufilicieutly  powerful,  and  at  the  same  time  not  ta 
great  a  weight  as  to  injure  the  stability  of  the  rails,  and  without  emitting  smo) 
which  is  one  of  the  provisions  of  the  Railway  Act  With  the  view  also 
obtain,  if  possible,  an  engine  of  improved  construction,  a  public  reward  i 
offered  by  the  directors  in  April  1820,  for  the  best  locomotive  engine,  subject 
certain  stipulations  and  conditions,  which  may  be  thus  briefly  stated :  vis. 
consume  its  own  smoke  :  to  be  capable  of  drawing  three  times  its  own  wdg 
at  ten  miles  an  hour,  and  with  a  pressure  not  exceeding  501bs.  upon  the  sqv 
inch  on  the  boiler :  two  safety  valves,  one  locked  up :  engine  and  bd 
to  be  supported  on  springs,  and  rest  on  six  wheels  if  it  should  exceed  4i  toi 
height  to  top  of  chimney  not  more  than  15  feet :  weight,  including  water 
boiler,  not  to  exceed  6  tons ;  but  preferred  if  of  less  weight :  boiler,  &c.  proi 
to  bear  three  times  its  working  pressure:  pressure  gauge  provided:  cost 
machine  to  be  not  more  than  550/. 

*  By  thlB  if  understood  what  U  tenned  balluting  the  road, — that  Is,  depotitins  a  layer  of  hn 
rocK  and  und,  about  two  feet  thick  ;  viz.  one  foot  below  the  blocks,  and  one  foot  dUtributed  bftm 
them,  serving  to  keep  them  firm  in  their  places.  Spiking  down  the  iron  chain  to  the  block 
■leepers,  flutening  the  rails  to  the  chairs  wi  h  iron  keys,  and  adjusting  the  railway  to  the  m 
width,  and  curve,  and  level,  come  under  this  head  of  expenditure. 

t  Out  of  thirtjr-ooe  milea,  elshteen  aie  laid  with  stone  blocka,  and  thirteen  with  wooden  »)ec| 
of  larch ;  the  Utter  bdiQ  laldf  principally  across  the  embankment  and  aeraas  the  two  4Uti 
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n  day AppotDtet),  the  following  engine*  were  wicred  for  triiil  for  the  priw ; 
^j/t^ggggj^ed  to  'V      '  ,  .  Mr.  Niclmliu  Worxl,  of  Killingvorth, 

111  "1  I  in  thiaurlicle,)  Mr.  Rostrick,  of  Stotir- 

ly,  oi  M  w,vwi:,L»;r,  who  m:ii]«  judicious  arrangements. 
Hittkti  Steam  locomotive,  by  Mr.  Robert  Steveimon. 

tUjf  ditto  by  Messrs,  Braithwalte  &  Krricson. 

fartil  ditto  by  Mr.  Timothy  Hackworth. 

^taitf  ditto  by  Mr.  HunitaU  ofiuHnburgh. 

ttfe        Horse  locomotire,  by  Mr.  lirandreth  of  Liverpool. 
^frtte  meittioncd,  took  place  on  the  level  at  RainhilL    Sereral  duyi 
rtd  in  ^tting  them  into  the  best  working  condition  for  the  contest. 


*r!ie  Rorkei  weighed       ,     . 
Tender,  witli  woler  and  coke 
Two  loaded  carria^ei  attached 

Total  weight  In  motion 


Tod.  curt.  qr.   lb. 

4    a    u    0 

3     4     0     2 
9  10     3  26 

17     0     0     0 


\\t  of  performance  of  tliis  cn;pne  was  found  by  the  judges  to  be  70  miles 
fivi^  houri,  or  H  mileti  per  .hour:  with  an  cvaporatioa  of  114  gullona 
and  a  consumption  of  coke  of  217lba.  per  hour.     The  greatest  velocity 
rrd  ffoi  on  the  last  eastward  trip,  the  1}  mile  being  accompHshed  in  3' 44  ', 
^ol  the  fiite  of  244  ""iles  per  hour. 

following  day  the  next  engine  brought  up  to  the  starting  post  waa  the 

«^  but  on  weighing,  it  was  found  to  exceed  the  condition  of  4i  tons 

lis,  therefore  could  not  strictly  compete  fur  the  prize.     Never- 

rrwent  a  trial  of  its  powers,  in  order  that  the  Directors  might  be 

^ilh  its  merits. 

Tm)  cut  qr.  lb. 
The  weight  of  the  ^ani/'arei/  .  .  4  15  2  0 
Tender  with  water  and  fuel  ...  3  0  3  0 
Three  loaded  carriageit  attached      .   10  19     3     0 


Total  weight  io  motion 


.19     2     0     0 


inf  the  eighth  Irip  on  the  running  ground,  tite  pumjp  that  supplied  the 

'      became  disordered  in  its  action,  by  which  the  level  of  the 

r  becume  rvduced  below  (he  fire  tube,  and  the  leader  plug, 

n  sal'ety  valve,  wus  melted,  and  put  on  end  to  the  experiment. 

the  experiment  was  conducted,  which  extended  to  27^  milen,  thn 

lei*  wan  creditable,  being  19|  tons  conveyed  at  the  rate  of  13  miles  per 

Tb*  greatest  velocity  attained  was  in  the  fif^h  trip;  the  \\  milebeing 

3'  59'*,  which  is  at  the  rote  of  22|  miles  per  hour.     The  consump- 

in  this  engine  wes  enormous,  being  at  the  rate  of  i31»2lhs.  per 

found  In  be  owing  to  the  draft  through  the  fire-place  being  ao 

to  L'hiw  red-hot  cinders  out  of  the  chimney  shaft. 

teMhtf,  which  wot  not  tried  until  the  lOih,  owing  to  unavoidable  cir- 

carrtvd  its  own  water  and  fuel;  and,  therefore,  to  place  it  on  the 

lie  ax  the  other  entwines,  the  same  proportion  of  useful  load  was 

lo  II  when  conipured  to  the  engine,  as  the  useful  loada  taken  by  the 

bive  to  their  weight.     The  power  and  ita  load  were  accordingly 


rWcighl  of  the  KovtUy^  with  water  in  the  boiler 

nk.  watfT.  and  fuel 

f(t  Jottdrd  rorriagps  attached 

IWl  vd^ht  In  mottun 


Tod.  ewt.  qr.  lb. 
3  10  0 
0  16  0  14 
6  17     0     0 

10  14     0  14 


Ijr  part  of  the  trial  wlUi  thia  engine,  the  water  supply-pipe  burst, 
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Olid  put  an  end  to  the  experiment  for  clmt  day.  Tiro  or  three  duy^  afUrwanlf 
the  trial  was  renewed,  but  another  unfnrtonate  accident  <lhat  ot  oiur  oftbc 
joints  of  the  boiler  giving  way)  tcnntnnted  tb«  proceeding*,  at  th«  detin  ^ 
Mr.  ErricBon,  who  voluntarily  withdrew  his  cama'»e  from  the  contett  Thi 
performance  of  the  engine,  while  it  Ia5tcd.  indicated  vtry  excellent  mnla:  thr 
design,  arrangement,  and  execution  or  the  work,  were  likewise  highly  crcdiuUr 
to  the  geuiui  and  talent  of  the  ptoprietor». 

The  /Vrfrtm-oflce,  after  a  short  trial*  was  proTed  unsoited  to  the  railirajr,  M^ 
was  immediately  withdrawn  by  the  proprietor.     The  course  was  thns  lift 
for  Mr.  Stevenson  to  receive  the  fairly  won  prize  of  500/.t  which  was  atri 
to  him  by  the  judges. 

The  Cyclopede,  though  included  in  the  foregoing  list  of  rival  machines, 
being  propelled  by  the  power  mentioned  in  the  **  fitipulation*  and  conditioa,^ 
it  could  not  be  properly  considered  ai  entering  the  lists  for  the  priz*  tlte 
proposed;    it  was,  however,   an   inquiry  well    wurth    tbe  iavestigutioQ,  «h 
degree  of  power  horses  could  exert  in  a  Incomotire  machine  of  the  knid, 
thereby  determine   its  comparative  economy  with  that  of  steam.     For 
reasons  a  trial  of  the  Cycfoptde  took  place  ;    but  it  only  attained  a  speed 
five  or  six  miles  an  hour,  owing,  as  we  believe,  to  the  horses  not  having  r 
cient  power  to  exert  themselves  in  their  stalls,  as  well  as  to  an  injudicious  i 
atrucUon  of  some  parts. 

To  discover  the  cause  of  the  great  increase  of  speed,  and  the  Tarinblc 
titles  of  fuel  consumed  by  the  diflerent  locomotive  engine**,  which  competed ! 
the  prize  at  the  Manchester  and  Liverpool  railway,  Mr.  Wood  institute! 
comparative  view  of  each,  which  is  exhibited  in  the  following  table  : — 


Nunn 
of 

Emnnor 

Anauf 

Area  of 

Surface. 
iD  re«L 

ArsoT 

citmmunieMtirt 
Surfkce, 
tnfML 

Cubic  fkvt  flf 

evjk|ior«t«'d 
par  bouT. 

to  «v|H 

Rocket  .  .  . 
S&Di  Pareil . 
Novelty,  .  . 
Old  Engines. 

10. 
7. 

20. 
13.7 
9.5 
11.5 

117.8 
74.6 
33. 

29.75 

18.24 
24. 

15.92 

11.7 

28.8 

18LM 

"  In  examining  the  above,  we  find  a  ver^-  important  eflect  in  the  ecooomj 
fnel,  produced  by  the  Hocket  over  tbe  old  engines,  in  the  proportion  of  li< 
I8.3i,  supposing  the  heating  powers  of  coke  and  coal  be  equal.     The 
this  is  very  obvious,  and  is  entirely  attributable  to  the  use  of  the  tut 
small  diameter,  presenting  such  an  area  uf  surface  to  the  water  in  tbe ' 
These  tubes  were  used  at  the  suggestion  of  Mr.  Uootti,  treasurer  lo  tlte 
poul  and  Manchcfitcr  Railway  Company,  and  nothing,  since  the  introdui 
those  engines,  has  given  tuch  an  impuUe  tu  their  improvemenC 

"  Willi  a  less  area  of  fue-grate  than  the  old  engines,  the  surface 
the  radiant  heat  of  the  fire  is  as  20  :  11.5,  and  the  surface  exposed  to  ll 
inunicalive  power  of  the  heated  air  and  6amc,  as  117.8  :  29.75,  nearly 
times  as  great. 

"  Nor  is  tliis  the  only  dilFerence;  in  the  old  engines  the  arta  of  the  tuhri 
22  incbe«  diameter)  for  the  passage  of  the  flame  and  heated  air  to  thn  chl 
was  380.13  inches;  and  of  this  large  body  of  flame  and  air  passing  througfai 
tube,  only  an  extent  of  surface  of  69.11  inches  was  exposed  to  the  watrr  ia 
boiler,     in  the  AucAc/ engine,  the  area  of  healed  air  and  ilame  in  25  Int 
3  inches  each  in  diameter,  was   I7€.7   inches,  while  the  surface  exposed 
236.6  inches. 

*'  It  is  not  necessary,  perhaps,  to  pursue  the  comparison  further.  The  fcont 
of  fuel  which  must  result  from  the  exposure  of  su  much  greater  sur&c< 
the  water,  cannot  fail  to  insure  a  niuro  perfect  abstraction  of  tbe  heat,  and  ll 
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iTie  fneT.  but  prevent  great  pnrt  of  ihe  )*revious  destruction  of  the 
'  nsc  beat  of  the  uHuted  caloric. 

As  apply  U)  (he  Snm  PareU  nf  Mr.  Hackwortlii  ai  to  the  old 

rugu  iu  n   letis  (le<^rof.     In  llu*  liuvhrt,  ihu  surface  ex.p(Hed   tu   tlie 

uf  llie  fire,  conip.ircU  witli  the  area  uf  fire-grate,  is  as  3^  :  1,  while 

^   rtUf  it  \»  only  I )  :  1  ;   llie  unnw  pi-oportiuit  aa  in  the  old  cnc^nefl. 

!tho  lurface  expui^cd  tu  the  henled  air  aiid  fiarue,  compared  with 

'~urng.  ia  U9  l(f| :  1  ;  wliile,  in  the  San*  Paretic  the  pru{>ortion 

1.     The  bulk  of  air  pussing  through  tlic  tube  of  the  latier,   will,  at 

the  chiraney,  be  176.7  square  inchc>5,  the  exposed  surface  being 

'25:  I,  nearly;  while,  as  befori:  slated,  the  bulk  of  air  pasting  Uirougn 

'of  the  liocket,  is  176.7  inches,  or  precisely  that  of  the  Sans  fareil, 

surface  exposed,  is  235.6  incht^s,  or  l^  :  1.     These  will  sufficiently 

the  ffreal  diHerence-in  the  economy  of  fuel  between  the  two  engines, 

^^Uring  only  1 1.7  Iba.  to  convert  a  cubic  foot  of  water  into  ticam, 

fPflffli/ required  28.8  lbs," 

ig  IMW  Htalcd  the  results  of  llits  memuruble  contest,  it  becomei  neces- 
pve  some  ALConnt  of  the  machines  engaged  theiein. 

^rutted  by  Mr.  Stevenson,  of  which  an  external  side  elevation 

ving  figure,  pusseAses  ni.-iny  <>f  the  characteristics  of  the 

•^  iiAtid ;  but  the  furnace  and  boilur  have  considerable  claims 

Fectiveness. 

'ftt  A  is  a  square  box,  about  3  feet  wide  and  2  feeUdeep.  Thiafur- 

icxtfimol  casing,  between  which  and  the  Rrc-place  there  is  a  space  of  3 
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vbicb  are  placed  in  an  inclined  position  on  oacb  tide  of  the  bnn(*T.  and  ttmmml 

eating  by  itietr  piston  rods,  through  the  media  of  connect!  r 

running  wheels.  PGare  lafety  valves ;  F.  is  one  of  two  i  . 

boiler,  by  which  the  eduction  sieain  from  the  cylindtrfi  u.  tluo-vn  l/'  -' 

chimney,  and  by  the  eihauatiun  tlms  caused  in  the  latUr.  i(rt>dacini;  a  rt^ij 

draft  of  air  through  the  funmce.     At  M  is  eihibitL'd  part  of  tlie  tcnocr,  wt  ' 

carries  the  fuel  nnrl  water  (or  the  supply  of  the  engine. 

The  Aorei/y,  by  Mcssra.  llrniihwaite  and  Erricson,  ia  exiubilcd  in  the 
site  page,  representing  a  hide  elevation  of  the  machint;. 

F  is  the  carriftgu-firanie ;    E,  on«  end  of  a  long  horiiontal  cyUnder,  fafiBin{j 
the  principal  pari  of  the  boilor,  which  extends  to  the  large  vertical  road  A,  1*^ 
the  otlier  end  of  the  carriage,  and  contaiui  forty-five  gillonii  of  ^nlrr;  U' 
hopper  to  supply  the  fuel,  (which  is  carried  in  small  baakL  ~ 

carriage,)  whence  it  ii  conducted  by  a  tube  in  the  centre  afO.i 
A,  into  the  furnace  S,  beueutli.  At  C  is  a  blowing  machine,  tht;  air  :Voni 
ia  conducted  by  a  pipe  under  the  carriage,  and  proceeding  by  thetuliu  Km 
the  ash-pit  M,  under  the  furnace;  Q  is  a  pipe  for  the  escape  of  the  ht 
gaacs   aftur  the    combustion,    and  forma  tlie  only  chimnejfr  naed ;    B  is 
water-tank;    at  D  N  ore  two  working  cylinders  with  iheir  steam-pipe*  *Di 
valves ;  the  cylinders  are  six  inches  in  diameter,  ami  have  a  twelve  inch  sti\>kc] 
O  G  are  connecting-rods,  which  impart  ilie  force  of  the  engines  to  ttje  rue 
wheels.     The  axleirees  are  fixed  to  an  iron  rod,  and  atiuga  arv  introduced ' 
prevent  the  side  action  between  the  rod  and  the  caniage-fraroe ;  and  to  previ 
the  effect  of  the  springs  from  counteracting  the  action  of  the   enpne, 
connecting-roda  are  placed  as  nearly  as  possible  in  a  horizontal  pDutioa^ 
the  motion  is  communicated  to  them  by  bell-cranka  on  each  side  of  the  c    ^ 
being  connected  by  the  slings  to  the  piston-rods.     The  pistons  used 
patent  metallic  of  Barton  ;  aud  the  running-wheels,  the  patent  tuapennanl 
of  Theodore  Jones  and  Co. 

Tlie  figure  below  exhibits  a  section  of  the  boiler  introduced  by  M< 
Braithwaite  and  Erricson,  into  the  Novelty  steam-carriage.  S  is  the  fur 
surrounded  by  water;  and  L  the  tube  by  wliich  the  fuel  is  supplied  to  feed 
fire;  M  is  the  ash-pit,  through  which  tlie  air  it  forced  by  the  pipe  K  from 
bcUows  of  the  engine.  The  vessel  containing  the  water  that  surrounds  the  I 
ooce,  and  the  long  cylinder  that  proceeds  horizontally  from  it,  constitute 


B B 


boiler,  as  shown  at  E  £  r.     The  flames  and  heAt> 
ascending  by  the  action  of  the  belluwa,  enter  a  lu- 
three  turns  in  the  entire  length  of  the  borizo'  '  ' 
chimney.  Thp  fuel  in  the  furnace  hflJi,  then 
surrounding  it;  and  the  wuter  in  the  lung  l^_.. 
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futes  in  the  flue,  whicli  gt-aduitlly  upcn  from  (he  f\imAe«  to  the  ^i 
as  a  conatarit  inclinntion  dowottard  ;  nnd  as  the  whole  of  the  tu 
flue  ia  surrounded  by  the  water  of  the  boiler,  there  cnii  evidently  be 
of  the  heat  misapplied. 

The  Satt$  Partil  of  Mr.  Elackworth  ia  represented  in  elevation  ii 
joined  cuL  The  boiler  B  ia  cylindrical,  of  tltc  Trerithick  kind,  «itJh 
ends  convex  ouiwardB,  and  the  other  Hat.  The  fire-bar*  were  of  ^i 
than  usual,  having  nn  urea  of  ten  feet;  and  thu  flue-tube  it  relumed  1 
on  oue  aide  of  the  fire-ulaco,  where  it  enter?  the  chimney  C.  1)  repi 
of  the  two  wnrking-cyliiiderB ;  these  were  seven  inches  in  diftmc-tei 
an  cightecn-inch  stroke.  The  piston  rods,  through  the  medium  of  t 
cunnecliug  rods,  opcniU.'d  u[>un  the  hind  pair  of  wheels;  nud  thr  li 
connected  to  the  fore  wheels  by  the  horizontal  connecting  rods,  fthowi 
the  manner  of  crankii,  motion  was  somniunicated  to  bath  pairs  of  w 
arrangement  which  is  designed  to  cause  a  greater  adhcuion  uf  the  vb 
Taihi,  and  of  enabling  the  carriage  tu  draw  a  greater  load,  than  if  onl 
of  wheals  was  operated  upon. 
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THE  CONSTITUENT  PARTS   OP  aXILWAYS. 


d'«  and  Loth'i  iun>  and  dwln.— Jeuop'a  CH&ln  and  FednUli.— Stcplienion'c  patvat 
And  PiMenintri  — Sfrrivenor'k  pAtent  wroufht-inin  Chuln.— Rejmold'spalcotrantiauuu* 
Badnf-nlls  and  iflpci>en.~Puk)u'i  patent  Vimded  8)eepen.— PemuuuDl  yny  of  tlic  Uttat 
Tottni  Kuinay. — IVnuanrnl  way  of  the  South  Eaatero  Railway. — Brlghtuii  ami  Hulinj^a 
Mbhmbi  war.— Oial'i  paicot  Chain  and  Slevpen. — Swiicliei.— Cutla'a  patent  Switchca.— 
nniMci.— Uaneock'a  patimt  Turntable.— Malic tt's  bydrostatio  Turntabli^-Ttae  broad  [and 


■nwGaacei. — ratUamentary  Cmnminkin  thcrvon.—IncunvFaJenee  of  braaka—a*  applied  to 
fiBMigm— to  Merchandlae— «nd  toTroopi. — Kxi>e<lknt  >tf  Telf^copic  Axtca. — Loaded  «a»{)tuh« 
« Ttveka.— ShtfUnc  on  Wheeled  PlatformB.  —  lntermcdiatv  KsLls.— Policy  of  uniTurmUy  of 
OiOfi.— CoDpKntinnfhly  ofdiflervnt. — Acconimodation  and  conTrnienrc.— The  be^l  silaptt-d 
fciljUid.  Aeddeata  on  each. —  Bconcnny  of  each. — Ileducltun*  from  thi*  evidence.-— K«xim- 
— HiHnni  to  FirUanietit.— Water  Cnuo.— Clcoiuinc  iUUi.— Cunli'i  Bciew  Jack.— C'oat  of 
num  ftadwiyi  per  Mile. 

Tifi  general  nature  «nd  constmction  nf  Railways  having  been  explained  and 
iDiutntedin  the  previous  Section,  vre  proceed,  in  this  division  of  our  subject, 
f^pve  a  more  enlarged  and  precise  description  of  tlieir  constituent  porta; 
f^iedslly  as  relaten  to  the  improvements  iu  such  as  have  been  devised  since 
the  opening  of  the  Manchester  and  Liverpool  Railway. 

Wt  shall  commence   with  a  brief  account  of  the  rails,  chairs,  and  sleepers 
ajcd  by  Mr.  Stephenson  in  the  formation  of  the  Manchester  end  Liverpool 
which  was  omitted  in  our  account  of  that  Railway. 

The  annexed  cut  shows  a  transverse  section 
of  the  rail  r,  which  has  a  lateral  rib  on  one 
side,  fitting  into  a  corresponding  cavity 
miide  in  the  cast-iron  chair  a.  On  the 
opposite  side  of  each  choir  another  cavity  is 
cast,  to  receive  an  iron  key  6,  wedge-formed, 
wiiich,  pressing  against  the  side  of  the  rail, 
forces  the  projecting  rib  into  the  cavity  on 
te  side^  and  locks  the  bar  into  its  refiuired  position. 

A  form  sliglitiy  varying  from  the  foregoing 
was  introduced  by  Mr.  Losh  as  shown  in  the 
annexed  cuL  In  this  the  projections  ore 
rolled  on  both  sides  of  the  bar ;  one  of  these 

firujections  enters  the  cavity  in  the  chair, 
ike  the  former.     On  the  otlier  cheek  of  the 
chair  is  cast  a  longitudinal  notch  for  receiving 
double  key  wedges  as  shown  ;    which  act  at 
the  same  time  upon  the  upper  part  of  the 
on  the  rail  to  force  it  down  upon  the  chair  and  against  the  side  of 
nfl  to  steady  it,  and  force  the  projectioo  on  the  other  side  of  the  rail  into 
carity.    By  this  mode  of  keyin?  it  was  considered,  that  if  the  nil  worked 
iMst  upoa  the  chair,  by  ilriving  iheVey,  it  could  be  tightened. 

Jtiaor'i  pATiMT  CuAias  anh  Pedestals. — To  obviate  the  inconvenience 

frv^Dlly  resulting  by  the  sleepers  nr  blocks  sinking  in  the  soil  or  losing  their 
fe^endicuUrity  ;  and  hence  of  destroying  the  level  or  parallelism  of  the  rails, 
w.  Jeasop  patented  in  1833  a  method  of  framing  the  chair  distinct  from  the 
(WJwtil ;  the  latter  being  fixed  (irmly  to  the  sleeper,  and  the  chair  being 
vdlcd  to  the  pedestal  by  a  uiiivcriMl  joint  or  hinge.  This  arrangement  permits 
'to  adapt  itself  to  any  irregular  sinking  of  the  block  or  sleeper  on 
and  insurcfl  a  firm  and  suUd  bearing  upon  its  bosdt  Tbe  pateoteo 
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alao  effects  it  by  the  combined  motion  of  a  binge  joint,  or  other  meam  p 
mitting  motion  between  the  pedestal  and  the  chair,  and  amoreable  JMntfin 
at  the  junction  of  the  chair  and  rail,  so  as  to  produce  the  same  effect.  1 
foUoving  drawings  represent  several  methods  of  constructing  the  nnira 
joint,  in  all  of  wUch  tt  are  the  rails,  e  e  the  chairs,  pp  the  pedestsl^  t 
6  6  the  blocks  or  sleepers  ;j'y  are  the  junction  bars  of  east  or  wrought  i: 
fay  which  the  opposite  chairs  are  connected  together,  and  the  rails  are  then 
held  parallel  to  each  other,  and  at  a  proper  distance  wait,  and  an  i 
retained  in  a  suitable  position  to  insure  a  flat  bearing  on  the  surfaces  of 
rails  for  the  wheels  to  travel  upon ;  <  <  are  cast-iron  bed-plates  or  steep 
(which  may  be  used  to  support  the  rails  where  stone  is  expensive,)  so  oonitrnE 
Uiat  the  pedestal  may  be  readily  adjusted,  by  the  introduction  of  a  wedgs 
packing,  to  a  proper  level,  without  disturbing  the  seats  which  the  bed^ 
may  have  acquired  on  the  eround ;  the  same  mediod  ot  construction  M 
applicable  to  the  pedestals,  when  they  are  attached  to  stone  blocks. 

^,  1  is  a  side  view  of  its  adaptation  to  the  ordinary  railway  in  use  in 
north,  at  the  period  of  the  invention. 


Fig.  2  shows  the  plan ;  and  JPig,  3,  the  cross  section.  Two  of  the  stone  Uo 
h  are  drawn  in  an  inclined  position  to  show  the  action  of  the  pedestaL 
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Figs.  4  and  5  are  sections  of  the  pedestal  and  ch^r,  showing  an  orbic 
uniTersal  joint,  by  means  of  which  the  pedestal  adapts  itself  to  any  im| 
sinking  of  the  stone  block  or  other  sleeper,  whilst  the  connecting  or  jun< 
bars  retain  the  rails  in  their  proper  gauge,  and  their  opposite  surfaces  ix 
same  plane  or  straight  line. 
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and  8,  *r*  other  viewa  uf  Uie  peUeftnl  and  clioir. 
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),  10  ftnd  1],  arc  a  side  view,  piflii,  aiidocc- 
cut-iron  bed-plate,  used  us  a  lubstituti'  for 
hlocka;  showing  also  the  melhod  of  ad- 
9  rails  by  roeaua  of  wedges  or  pockingi 
:ed  between  the  bed-plate:)  and  the  base  of 
|At  p(i!rstril,  which  is  made  to  6t  iu  the  recess 
|bc  '  <  d-plate,  and   secured  laterully  by 

Wp'  ><^  or  key.     The  patentee  eCiUes  his 

Vb  lu  coufeiji;  in  "  coiulructitig  niliwayi),  to  the 
iff  chairs  tmd  ptdeitah,  which  are  capohU  of 
nr  moving  on  univertai  or  other  simitar  Joints, 
•iibbrc  daacrioM,  whereby  the  railway  will  not  bo 
■oKiblf  as  ('-—•-  f---  to  be  deranged  by  the  sinking 
itftka  bl<H  ^)on,  whether  of  stone,  wood, 

■w^  or  oIJUl.  ..— ^..^." 

^^tfKKHaOKS  PaTSKT  CHAiaSANO  Fabtk}<ijios. 

^^t  to  the  effects  of  expHnsion  oxtd  contraction, 
^He  violent  shocks  and  strains  to  which  the  fas- 

Ks, 
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Vigsofarailwey  axe  subjected,  the  task  of  perfecting 

ftae  parta  uf  the  inechaniicn  has  until  recently  been  found  one  of  difficult 
•K^'  \Vith  the  new  of  remedying  the  defects  then  existing,  Mr. 

^t-  n  obtained  letterspalent  in  1833  for  certain  modes  of  providing 

"tir-oi  ^,0  hKLuxK  bearings  ut  the  bottoms  of  the  notches  In  the  chairs  for  the 
tab  t»  rest  upon,  these  be^irings  being  capable  of  Belf-ndjustmcnt,  in  order  that 
y  adapt  themselves  correctly  to  the  under  purt»  of  the  rails;  and  the 
^  of  adM[UAt«  prori&ions  for  futcning  the  iron  rails  securely  downwards, 
iucb  seU-odjusting  bearings,  as  well  as  for  contiinng  the  rails  laterally 
the  notcbca  in  the  chairs,  but  in  such  manner  tliat  tlie  Belf-adjusting 
will  not  be  subject  to  be  deranged,  nor  the  fastenings  to  be  1ousene<^ 
tBbcl  of  any  such  slight  tilting  or  inclination  of  the  chairs  in  the  direction 
I«aglh  of  the  rails,  as  may  result  from  the  partial  or  unequal  subsidence 
neath  tho  stone  blocks  or  wood  sleepers  upon  wnich  the  chain 
by  ibe  eflecta  uf  any  such  slight  elongations  or  contractions 
icfij^in  ot  the  rails  as  tliey  are  usually  liable  to  from  ordinary  changes  of 
■aijumlure," 

Mr  si..ril,.-n.,.M'«  ,»,r..i^  „f  eflectiog  this,  is  by  the  application   of    a  self- 
Aa*'  >:_•   piece,   into  a  suitably  formed  concavity  made 

■MO*  III  uf  the  notxdiof  each  chair;  the  flat  or  chord  side 

ftlw  aegmeniAl  piece  being  uppermost,  and  forming  the  bearing  surface  at  the 
ntUrm  of  the  potch  in  the  chair.     Upon  that  tint  bearing  surface,  tho  under 
':itl  u  to  rest,  so  that  the  bearing  surface  will  always  accommodate 
tindflr  ^iile  of  the  rail,  and  form  an  even  contact  therewith;    in 
•o*    .  I      '  ^  aide  of  the  tegmental  piece  adapting  itself  to  the 

il|Oi>:'  ^' in  its  concave  cell.     Having  thus  explained  tlie 

HMnu  £!  'I    me  part:),  it  will   nut  be  requisite  to  enter  into  the 

(bmcv  iu  ito   the   s[ieetfioation.    as  sufHcicut  knowledge   will   be 

•amnl  b^.  l.,^-  ...r.:.  hum  of  thefullowiug  illustrated  figures,  and  description  of 
ma: — 

/lyi,  ]  tj  a  minnrrtivp  vIpw,  and  fi^.  2  B  lateral  elevation  ;  Ftff.  3  a  transverse 
astl  .i;d  plan  of  o  cbair,  for  supporting  and  uniting  the 

-  ^       of  iron  rails  for  edge-rail  ways.     A  A  is  tljc  !lat 
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bottom  or  "base  of  the  chair,  which  is  to  be  bedded  apoD  the  block  or 
and  fastened  thereto  by  spikes  driven  through  the  holes  a  a. — B  B  axe  titedinb 
of  the  notch  in  the  chair,  that  notch  being  the  paralld  space  which  ii  kft 
between  the  cheeks  for  the  reception  of  the  rails  Ce  Dii^  which  mayioiBts- 
gether  with  a  half  hip  joint,  as  shown  in  perspective  at  f%r.  1,  and  in  the  pla 
Fig,  4,  the  overlapping  parts  e  d  being  of  the  same  siae,  or  nearly  of  the  um 
sixe,  as  the  other  parts  of  the  rails,  and  those  parts  are  included  wilhm  At 

/l^.  1. 


^f2. 


F^.4. 


Fig.h. 


notch  of  the  chair.  The  bottom  of  this  notch  is  deeper  than  is  necessary  for 
receiving  the  rails,  and  is  depressed  into  a  concavity  of  a  suitable  form,  for 
receiving  the  segmental  bearing-piece  which  is  shown  on  the  next  pa^,  at  4  4  4, 
in  plan,  elevation,  and  perspective :  the  under  edges  of  the  rails  rest  upon  the 
uppermost  flat  surface  of  this  bearing-piece.  The  small  figures  5  and  6  art 
cyUndrical  pins,  which  are  fitted  into  cylindrical  sockets,  tbroogh  each  of  the 
cheeks  or  sides  &  B ;  and  8  and  9  are  tapering  or  wedge-like  keys,  which  ara 
insetted  through  suitable  mortices  in  the  cheeks  aiid  acroas  the  pins  5  and  % 
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f  thepMTpOM  of  fnrcing  forward  those  pins,  no  that  their  pointed  extremitJM 
'tUquely  upon  ibe  lower  parts  of  the  croovetl  tecetaes  in  the  ruilK. 
~  »wa  aetioD*  to  confine  the  rails  uovnw&rds  upon  the  beariii«i*- 
*rmUy  in  Oie  chair.     Tht?  cylindrical  pint  are  sliown  detached,  in 
lain    the   manner  in  which  the  pointed  extremity   applies  into  ihu 
in  the  raiU,  ito  as  to  exert  a  bearing-down  action  thereon.  Fiff.  5 
lU  penpccdve  views,  and  I'ijf.  6  a  transverse  section  of  a  chair  lor 


eirph 
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the  iron  rails  at  intermediate  distances  between  the  extremities  or 
of  llirjr  several  lengths;    it  hna  only  one  cylindrical  pin  0,  fitted 
ic  of  it*  cheeks  B,  the  oppogite  cheek  K  being  aflat  vertical  iiirfHce, 
;li  ttie  flat  side  of  the  rail  is  pressed  and  held  6rm,  by  the  keying 
~  tdric&l  pin  5,  10  oa  to  conmic  the  rail  laterally  at  the  Bame  time 
action  of  the  point  of  tlic  cylindrical  pin  5,  in  tlie  grooved 
may  produce  a  bearing-down  action,  which  confines  the  rail 
■tj^mcntal  bearing- piece.      The  chairs  arc  maiia  of  ca^t  iron; 
tbe  eylindricul  pins,  ibe  mortices  for  the  wedge-like  keys,  and  the 
I  Ibr  the  segmental  fattaring-pieces,  being  funned  in  the  casting,  as  well  as 
'"^  I  for  tbe  holding-down  spikes;  the  wedge-like  cross  keys,  the  cylindrical 
'  die  spgnient^  bearing-pieces,  are  made  of  wrought  iron. 

toa's  pATaNT  wRouoRT-iRoK  Chairs. — The  extensive  destruction  of 

cMut-iion  chuirs  about  tiftceu  years  since,  induced  Mr.  Scrivenor, 

to  attempt  their  furmation  of  malleable  iron  by  the  rolling  and  die- 

proeesa.     l*hc  following  account  we  derive  from  the  specification  of 
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In  tho  prece^ng  Fig,  \,  ah  r«praient  a  pair  of  eatt-iron  fWb  dnigiieA  ( 
thit  objectt  and  put  in  motion  by  the  nsaal  meehanbm  emplojpad  in  hw^wit 
It  will  oe  observed  tbat  the  seriet  of  groorea  or  indentations  in  their  pciijpbd 
correspond  with  the  sereral  shapes  which  the  metal  is  intended  to  tilts 
its  progress  through  these  rollers,  until  it  at  length  attaina  the  eza«t  l^ 
required  to  form  the  chairs  or  pedestals.  Thns,  for  txample,  the  croons  sti 
must  he  adapted  to  receive  an  ordinary  short  thick  bar  of  wraugnt  iron,  ak 
two  feet  long,  and  six  inches  square,  properly  heated  for  rolling.  The  barislr 
passed  through  the  rollers  at  c  d^  which  causes  it  to  assume  the  shape  shows 
^.  It  is  then  passed  in  succession  through  the  other  grooves  on  toe  rollcn: 
kk,llfmtn,nn,  whereby  it  successively  takes  the  form  shown  at  e/r 
Having  thus  obtained  a  long  bar  of  iron  of  the  sectional  form  shown  at  %  A 
next  cat  into  lengths  for  chairs,  which  is  effected  by  the  mill  shears  shovs  ' 
JFiff,  %  which  are  worked  by  the  engine.  These  shears  are  provided  ffl 
steel  jaws  to  receive  the  chair  as  shown  at  v  w,  in  order  that  in  cutting  off  ll 
chair  it  may  not  be  forced  out  of  shape.     The  opening  between  the  webi 

-Rff.2. 
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the  chair  for  the  reception  of  the  rail  are  at 
present  left  parallel ;  the  next  process  is  there-  l] 
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fore  to  give  these  parts  a  more  suitable  form 
for  holding  down  the  rail.  This  is  effected  by 
making  the  chair  red  hot,  and  placing  inside  the 
recess  a  mandril  of  the  required  shape,  with 
which  it  is  again  passed  through  another  pair 
of  rolls  shown  in  the  annexed  JFV;.  3;  by  these 
the  recess  is  impressed  with  the  required  form 
to  adapt  it  for  receiving  ihe  intended  kevs. 

We  have  never  seen  any  of  the  wrought-iron 
chairs  of  the  kind  just  described  in  use ;  pro- 
bably from  the  difficulty  of  bestowing  upon 
them  that  finiBhed  form  which  is  requisite,  at  a 
sufficiently  low  price.  Although  the  brittleness 
of  cast-iron  seems  at  firet  sight  to  render  it  an 
improper  substance  for  chairs,  yet  a  little 
reflection  on  the  other  hand  will  show  that  it 
affords  such  facilities  to  the  judicious  engineer 
to  provide  the  most  effectual  remedy  to  its  natural  de&ct,  as  to  render  it  in 
opinion  even  more  advantageous  than  wrought-iron.  The  immense  break 
of  cast-iron  chairs  a  few  years  since  was  in  a  great  measure  owing  to  injudic 
forms,  and  not  a  little  to  had  execution  in  the  foundries,  rather  than  to  the  oa 
of  the  material.  This  fact  is  satisfactorily  proved  by  the  perfection  of  form 
superior  execution  of  the  cast-iron  chairs  and  fastenings  on  the  South  Est 
and  Dover  Railway,  manufactured  we  understand  by  Ransome  and  Ma 
Ipswich,  which  will  be  described  a  few  pages  onward. 

Rbtkolos's  comtsmvocs  Beabixos  and  Slbbpbrs. — It  has  been  ofaee 
that  the  deflection  of  the  railway  bars,   by  heavy  carriages  passing 
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rli9  A  eon^drrftble  piirtion  of  the  tractire  forefl ;    bnidei  pro- 
vibncory  action,  an  earlier  dentruotlon  of  che  fltuiiuuury, 
locoraotivc  mL*cl)antam.     To  provide  a  rvtufdy  fur  tlie«e  ap- 
of  th«  ardiaary  lyiteoi,   Mr.  John  lU^molds,  of  Ncuth,  pro- 
ID  iKe  riilt,  bant,  or  plates,  an  equal  support  in  every  pari  of 
6b  iliAt  thfv  aboil  not  be  susceptible  of  aeixiiblc  depression  or 
[>  '  powd  to  otiVct  by  two  molbodA,  for  which  he  obtained 

m  :'  IV.  I83d.     The  Brst  is  by  cast-iton  bearen  laid  mid 

fcfi  111  tn  such  manner  as  to  be  incapable  of  vertical  or  Interal 

II  lenlly  of  those  next  adjoining  to  it.     The  rails,  bant,  or 

uUtcti  the  carriagu-wheeU  arc  intended  to  run,  may  be  either  cast 
ih  the  bea.rt'n*,  or  Ihey  may  be  si'parate.  The  second  method  is  by 
by  blocka  of  natural  or  artificial  Btonc,  joined  end  to  end,  and 
!lhe  roadway,  and  secured  in  such  manner  together,  that  they  can 
in  concert.  A  great  variety  of  foniis  of  raiU^  fuunded  upon  the  basis 
!tion  just  mcntionodf  have  been  made  by  Mr.  Reynolds  :  it  will  only 
power  >o  notice  here  two  or  three  of  them.  The  annexed  figure 
ical  section  of  one  of  the  most  approved  forms*  in  which  the 
it  is  imbedded 
^  d,  is  of  less  ' 

bottom  nf  the 
generally  used, 
aiderably  less  depth 
rttnni  ot  the  evcavu* 
baTlnMin^  on  the 
d  BiruiiugbaiD  rail- 

•tn   of   the  bearing 
i  CArriaffc  wheels  is 

,  and  t£st  of  the  hollow  support  and  lateral  IncHned  plates  at  c  c. 
!hsten«d  end  to  end  by  means  of  **  snugs,"  or  projecting  pieces  caat 
f  such  forms  that,  when  pUced  in  juxtaposition,  a  kev  or  wedge 
»  an  aperture  formed  by  tlicir  union,  which  holds  tfiem  Armly 
The  bloclu  of  natural  or  artificial  stone  are  tu  be  joined  by  the 
vii  lo  muwoB,  and 
1    to    Tipvd    expla- 

rniAed  section  rrprt- 

the  numerous  designs 

il«nlee ;    w  represeals 
til,  resting  ujH>n  and 

of  timber  f,  enclosed 

riiif!  plates  p;7,  which, 

le  tin  fi.  are  imbedded 

Ivantages  contemplated  by 
uw— 1,  a  great  saving  in 
ad  balljAfing;  2,  a  saving 
v>f  —«»-—;.. 1-5  and  hiving 
I  e  of  way  or 

.    ).    savinu   the 
Some   roUs  on 
>re    laid   down   ex- 
ihe    LWerpooI    and 
_^      and  apparently  stand 
^ftUaiactorily. 

Mr.  Thomas  Piirkius,  of  Dudley,  tooV  out 
regoiiig,  in  Dectmber  IS^IT*.  Itconsists 
.....w*Mwu.  n.nj,. .-.,,,  i.Mtiicd  earth  (burnt  clay),  which  tlie  pal«nt*o 
A  hard  and  durable  as  graiiite,  and  impervious  to  the  weather.     The 
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fallowing  Fi^.  1  giTea  ft  crosfl  flection  of  Mr.  Parkins's  railwy,  and  Fig*  X  a  < 

elevationof  apoTlioDof  it    The  Titrified  blocki  or  sleepen  r.rr  -'  --•  -j  a«j 
each  «leepor  is  13  inche*  at  the  base,  5  at  the  top,  12  de.  i  t^, 

locka  inio  the  other,  thus  forming  a  continnus  mou  along  t}ii;  ..  ..^ 
The  joining  ts  effected  by  a  projecting  tongue  hr  which  nU  into  ft 
reccH  made  in  earh  block    A  groove  r  is  muulded  longitudinally  lo  tb< 
alcepert,inlo  which  theribofa  wooden  bearerii  (four  inches  at  the  base,  ft 
twowideaC  the  top,  and  twelve  feet  or  more  totig)  is  placed;  and  is  _ 

patent  felt ;  on  thia  wooden  bearer  is  fixed  an  iron  bar  e  e,  for  the  vbcftlii 
carriages  to  run  upon ;  this  bar  or  rail  being  aUo  bedded  upon  lelL 

Fig,  1.  Fig.  i 


Mr.  Parkini  girea  the  preference  to  the  arrangement  described;  bol 
proposes,  in  certain  cases,  to  diiijKnse  with  the  woooen  bearers  if  ^  and  to  pli 
iron  raila  of  the  ordinary  kind  at  once  into  the  groore  c. 

PeKUAdCMT  Wat  op  tbb  Great  Wcstbkn  Railwat. — ^Thif  line  of  nub 
laid  duwn  throughout  upon  continoua  bearings,  but  the  method  of  coco 
the  raits  to  those  bearings,  and  of  connecting  the  latter  to  ihe  trAnsverse  ilfcpC 
or  rather  ties,  is  varied  in  different  parts  of  the  line.  There  arc  other  varialia 
which  our  space  will  not  permit  us  to  enter  upon,  we  have  therefore  seletH 
for  our  illiiatratigo  tliat  particular  tnodiAcalion  of  the  permanent  way.  to  wbi 
we  understand  Mr.  Riunell  givek  the  preference. 


f^ 


^^ 


Fig,\. 


rf^ 


Fig.  2, 


Fijf,  I  repreaenta  ft  transverae  aection  of  the  permanent  Wfty;  and 
ft  longitudinal  view.     At  a  a  aro  the  longitudinal  bearing  timben  *-- 
BContUng  of  about  15x9  and  joined  conlinuuuiily  ihruugh  the  line. 
timbers  are  united  together  at  right  angles  by  trin-— "^^  '!-kA  A,  atal 
9  feet  distance ;  these  are  also  of  tiiiiht:r,  about  '<  ',  and 

meanH  of  straps  and  bolu  d  aL      These  ties  ir  ■■■■>:  parallelii 

continoua  bearings.     On  the  upper  surfucu  of  the  Utter  are  laid  thin 
of  prepared   horn  wood,   and  fastened  thereto  by  naila.     Thr  widfh  of 
boards  is  about  8  inches,  and  on  them  is  laid  tlie  cuntiiiou  'igtl 

about  15  feet  each,  end  to  end  throughout.    Tbefomiot  llu  .iiti 

deDominated  the  "  bog  trough  "  or  "  Dridg«  **  nil ;  Uio  ihapc  u  iiovi  ever 
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ia  Fig,  I,  aiee*    THe  same  rait  it  ihown  in  our  account  of  tbe 
Uaatmgs  porniAnent  way,  on  a  Urgcr  8ca1«.   -Mr.  tininell  ««• 
ilor  of  this  form  of  rail,  and  it  ia  undoubtedly  a  very  efficient  one. 

kHsiiT  Wat  or  tub  South-Eastern  Railway. — The  chairs,  faiteniugs^ 
}p«ra  employed  on  ihia  line   of  railway  are  entitled  to  the   particular 
Too  of  the  engineer,  on  account  of  the  good  judgment  and  skilfui  exccu- 
jj^UyeU  in  the  details  of  the  work  ;  combining,  as  they  appear  to  do^ 
of  structure   with   economy  of  material.      A   detcription    of  this 
It   way   was  furnished   to   the    Institution   of    Civil    EjinneerSf   by 
ro|»e,  Grad.  lost-  C.  E.  from  which  we  shall  make  such  few  extracts 
room  for, 

le  of  the  bank  of  ballast,  and  below  the  level  of  its  bed,  there  is 

I,  three  feet  in  width,  cxtcndlnr,'  throughout  the  line,  which  ensures 

iVom beneath  tbe  aleepers.    Tbe  alcepers  are  placed  transvenly, 

!«(>«  from  any  hitherto  employed.     'J  hey  are  of  ]3<i]tic  fir>  and 

A  square  balk  being  diagonally  divided  so  as  to  cut  out  four 

leepcrt,  which  ure  laid  with  the  right  angle  c  downwardsj  which  fonu 


9»  fofm  fvur  tttepert. 


kal/a  Mk. 


e)  haa  w  much  bearing  surface  as  one  of  twice  the  cubic  content  cut  out 
hu  balk  in  the  uttual  ttmnner.     The  advantages  arising  from  this  form  in 

Somy  of  dmbor,  the  facility  of  packing,  aiid  ine  imnroved  drainage  of 
isi  ia  contact  with  the  sleepers,  are  obvious.  The  chain  are  of  a 
form,  designed  by  Mr.Cubitt  to  combine  lightness  with  strength  ;  they 
on  a  plan  invented  and  patentcKl  by  Messrs.  Ransome  &  May,  of 
rich,  whereby  the  inward  inclination  of 
"f  being  made  to  depend 
■  il  layers,  (us  is  usually  the 
I  H  lunLU'j  entirely  by  the  shape  of  the 
tics,  which  are  all  out-  with  neciitiar 
ncY.  The  uniformity  of  inclination 
DM  by  this  improvement  greatly 
that  Utend  motion  of  the  carriage 
itiionly  observed  on  other  lines 
ij.  The  chairs  arc  placed  hori- 
on  tlis  uleepers,  and  are  fastened 
treenails  of  oak,  compressed  by 
of  Messrs.  Hansomc  &  May. 
empliived  to  secure  the  railb  in  ihc  choirs  are  umilarly  coropreMed. 

.-_  . )fj,|^  ^jj^  jjjgjj.  yppej.  ,j„d  lower  tables  of  equal  breadth,  tho 

hich  is  shuwn  in  the  previous  figure. 

'-r  tif>;ures  (p.  422,)  exhibit  the  end  eltvation  and  plan  of  a 
elevation  and  plan  of  an  intcnncdiutc  cliuir,  which, 
M  with  the  preceding  side  elevation  of  the  clmir,  will, 
ler  the  peculiar  form  understood. 

objticl  hasbc^^cn  tii  hiy  a  miluruy  entirely  upon  transverse  sleepers, 

as  would  expose  the  largest  amount  uf  bfurinp;  aurfacc  for  the 

ion  of  timl*er;  that   the   bulk  of  tlie   baltiut  should   be   beneath   the 

thtf  slrpjKrr,  where  alone  it  is  uwful ;   to  use   only   ttic  best  foreign 

[iD  have   the   nsUi)  rulled  uitifurro  and  sulBciently  heavy ;   the  chairs 


£<cr>j;ii«  a/ Citair,  tLiiuiitff  tht  ineli 
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»implo  in  rorm,  possowm^  grvat  MuUrity,  and  giving*  Uio  (owiird  im^isu 
to  tlii*  rail  vritbin  the  churs,  instead  of  deptnidtng  uptio  (be  rmd  Uyct  duin^  i 


Joint  CUir. 


tntermtdiat*  C4«>r. 


Bnd  eitvdiiaa. 


-t- 


^ 


Ptan. 


Pim^ 


wbfttt  fixing  them  on  to  tlio  iLce|ters ;  and  that  the  (katDiiiogv  ■bou.*l  W 
but  firm,  and  not  liable  to  breaiui^e,  or  to  bo  detached  by  tbe^»aiiag« 

carriugcs. 

With  these  views  he  liad  directed  four  sleepers  to  be  cnt  <>> 
log  of  foreign  timber,  giving  obout  '2^  cubic  feet  to  each  «!«■ 
with  the  right  ungle  downwards,  so  that  tho  balhwt  could  »lvn»i «  . 


rrinirh. 

-ft  an«r 


X" 
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ilbovilUaing  the  ■le^p".  or  digjliug  nmund  it.  a-  with  equare. 

1   -V--     two  places  are  |iUucd  tu  receive  Ihp  cliuirt,   and  ow 

ach  llccper:  lliev  ore  then  Kyaiiijrf^  in  clwe  UiiiK 

..  oryuaryd  solution,  under  a  prcwurr  of  80  lb«.  per 

.ri  it.e  baUast,  the  joint  chaim  :ur  first  put  down 

.lialc  chttirs  thri-e  feet  aj.url;  "  crnnip  yauges 

,1c  of  llu-  rail«.  are  then  fixed  bei  •  '    )'"»p 

ii^oae  iide  drivra  up—otietrwim  :  n 

r  which  in  previously  bor^-d  in  the  iilcriH-r^  »;  't;'"'^^t 

ion  on  tdch  side  of  the  rail. 

..A  bore  to  lit  *li«  spir/il  nu»rr  for  boritig  the  treenail 
red  111  correspond  with  the  bole  in  llic  cboir  for 
uftod,  and  by 
d  with  great 

, ,, _■  hole  in  the 

|r  g^  (Ik  mneue  Utnp  pniiecling  (he  tool 

.  Lean*  hiiiirod  Lv  iIil-  cast-iron.     The 

fixed  in    (he 


!i9are  repeaW 
•  i%  then 
manner 
B«it  ur.  ;  '"»?  ballast 

Ipcts  Inr  '«■'*  n'td  has  no 

leney  to  tiin  it:\ny  im'h.  mtin,  t!ie  WAtcr 
ai  WWMj  freely,  orul  the  p.i.vjtnL'u  of  the 
Ml  frafr""'  i  ''»"< 'h  uithout  springn) 
r  tb*  ne*  '"n  "f  the  line  was 

nlUibe;'!  '■  benettt,  rKtlicrthtn 

Jlw  lnc*ittct^on  of  thr  rail  being  pven  by  the  ahape  of  the  cliair,  iiwures  w 
ill  n  '•'•t  one  day  i  trnttic  ovt-r  it,  the  surface  of  the  ruil  i» 

\j^  '  >ut,  anJ  not  alternately  on  either  side,  at  i»  eoinuiutily 

iniforaity  of  lurface  produced  is,  we  think,  in  a  great  measure  due  to 

totcellence  ol  Mesfira.  Ransomed  Mdv's  ca<i'tn^  which  upiwir 

Ljn  ihe  highcM  style  of  the  foundry  art,  piesentiug  exifmafly  a 

Tni.irnMce;  and  tin-  dye-likt-  accuracy  of  ihe-.r  internal  form  is 

>  rion  of  nic*-ly  fitted  tnctattic  cores.     Mr,  Pojw  dejicrt|)c>» 

I'-  pntenteeft  of  cnstirig  these  chain  to  he  *'  by  placing  an 

-1  u-  "I    lie-  pattt^m,  ramming  thetti  up  in  sand  and  uiin^  an 

■  i*:i  ited  in  ita  position  by  u  pruu'cting  tongue  falliU); 

.  pi  ties,  preserves  an  untfoni'  ''*/:1inRtiuu  of  the  raiU  iu 

..iiory  preouion  ia  tbuaobtaiiied,  and  only  about  2  pvrcenL 

.ipj  made,  ulihmigh  they  ore  subjected  to  u  rigid  test;  for  if 

:•  allow  the  rails  to  vary  1-UUh  of  on   Inch  from  the  required 

^Hijon,  iricy  ore  broken  up.     The  iron  cores  do  uot  unduly  chill  the  metal, 

^K  avvrsge  stren^t  u  retained.     The  iron  tiaed  is  chieBy  "  WeUh  Cold 

r 


v^ 


Cr«id«  TMbt,a»d  Sptntt  Jm<}tr,  in aw. 


ipOBolLaHty  of  the  tystem  of  Ihe  compressed  wooden  wedges  and  treenails 


t  a;  1 1.\  n  \  s 


iiM!it«  (its  extiluified  by  Mr.  May)  in  BubjevtinK  the 
equally  from  the  circumference  to  the  centre.. 


%ftUMU 


F 


Eplj  cv.trar.i: 
pewKtof  Cs] 
llatlMd^ftir  auu 


arc  cut  out  with  parallel  sides,  and  forced 

1^'  moulds;  whilst  in   those  moulda  Uicy  ore 

pplied  thriMigh  the   medium  of  low  pressure 

■}  (.uol,  tfiey  are  forced  out  of  the   muulds,    niid  so 

V  retain  their  compressed  form ;  but  as  the  operation 

uf  the  sap  venscU  without  cru&liin^  llie  Bbrv, 

•  not  destroyed,  aod  when  the  wedge  is  diivcjvj 

i>-  lijuisture  thev  swell  so  as  to  become  and  renii 
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|M*rfectly  tight.  There  ii  lhi«  difference  between  wrdg«  ao  ciMnprwed  indJI 
uthen;  that  a  true  wedge  is  obtAincd  from  a  piece  of  wood  rul  panUel  on  il 
sidefl,  whilst  all  former  modes  produced  not  w«ige«  bat  paimlUl  pi«ect. 

The  diminution  of  the  bulk  of  the  treenail*  by  ihii  procos  of  cowiiKsmiwi, 
is  from  100  to  63,  and  of  the  wedges  from  lOUtoBO.  It  is  fuun^  thai  the  vtoi 
does  not  swell  until  it  is  placed  in  a  damp  situation,  m  in  the  ftWpen.  Ew 
the  most  solid  woods,  such  as  African  Uak.  can  be  comprnved  witbooli 
ing  injury.  Perfectly  seasoned  timber  will  not  altrink  after  coinpawipn,  I 
green  wood  will  shrink  after  the  process.  One  of  the  prixkcipal  adrants^rf] 
the  compressed  treennils  is  the  fimincai  with  which  they  bold  into  the  ilecpcn 
Around  the  iron  spikes  generally  used,  a  sbeatli  of  rust  i»  formed  by  the  dutif 
deeper;  the  shaking  of  the  carriages  tends  to  draw  them  upwards;  aod  ik( 
ebudcitr  of  the  fibre  around  the  hole  in  the  sleeper  being  impaired,  it  b  of  do 
ut  to  uive  them  down  again  in  the  same  pUce.  and  the  chain  ercatiiUf 
become  loose. 

It  is  proper  to  add  that  Mr.  Cubitt  disclaimi  the  invention  of  the  anguUr' 
formed  sleeper,  as  Mr.  Reynolds  used  it  before  him  for  his  longitudinal  b<«ri 
rails;  but  he  bclieres  transverse  slec pen  of  tliat  form  had  not  been  usedprevi 

Uncompressed  treenails  for  fastening  down  the  chairs  to  the  sleepers  were 
in  the  Hull  and  Selby  railway;  in  the  Dublin  aud  Drogheda  and  wanv 
linea;   and  it  is  well  known   that  these  frequeuUy  become  loose,     let 
difference  in  the  cost  between  these  and  Me»ara.  Ranaome  &  May's  oiost 
to  trifling  as  not  to  be  worth  a  momenta  consideracion,  when  compared 
the  adrontages  of  the  latter. 

BaioHTON  AMD  Hastimob  Pbrkambnt  Wat. — ^The  Mctional  form  of  nflt 
ban  ore  now  for  the  most  part  much  alike ;  and  similar  to  that  pri 
deacribed  as  appertaining  to  the  Suuth-Eastera  line:  the  variations 
only  in  some  slight  diHetencea  in  the  proportions  or  curves.     The  "uly  marii 
distinction  which  has  fallen  under  our  obsetvation  is  the  form  emplov>tj  oti 
Great  Western,  ihc   London  and   Brighton,  and  a  few  other  lines.     This 
may  be  described  as  a  regttlar  fuur-slded  pritra  with  a  flattge  on  two 
sides  for  bulling  it  down   to   the  sleepers   or  other  stippvit*;  nn   tltustraticilil 
which  is  afforded  by  the  following  cut,  which  is  explanatory  of  the  pen 
way  of  the  Brighton  and  Hastings  Railway. 

Ttie  marginal  figure  represents  ..  .„ 

the  rail  in  section;  it  is  drawn  to  ^^^^^^^^^^ 

a  scale  of  four  inches  to  the  foot, 
from  which  it  apueurs  by  calcula- 
tion  to  weigh  about  BOlbs.    |>er 
yiird:  affording  that    degree    of 
strength  and  stability  which  the 
prcaent    experience    of  railway 
engineen      has       d  ictated     the 
nrrcsaily  of.     There  is  consider- 
able stiffheas  In  this  configtirntion. 
Over  the  flangei   it   is  fully  six 
inches  wide,  and  affords  thereby  a  very  useful  bearing  surface  on  the  ballart. 
which  it  is  supported,  except  at  the  sleepers,  which  are  imbedded  in  the  , 
Tliere  are  no  longitudinal  bearings  to  the  rails  or  sleepers,  but  simply  a 
()f  transverse  sleepers  6  c  at  the  usual  distance  of  tlirec  feet  aparL     There 
two  sorts  of  sleepers  used,   ioint  sleepers  c  and  intermediate    aleeprra  k; 
former  are  Ballio  deals  8  feet  long,  i\  inches  thick,  and  M  inches  wide;   '  ~^ 
Kfi'etlohg,4(  inches  thick,  and  6{  wide.   On  ihetwojoint  sleepersouly 
ends  of  the  raiU  a  a  arc  brought  together^  there  are  put  what  are  calleAl 
d  dt  consisting  rnurrly  o(  a  square  piece  of  thick  sheet  iron  turned  no  al 
edges  thus  I         I      Into  these  chairs  the  ends  uf  the  rails  are  put.  ui< 
driven  through  nil  three;  namely,  the  flanges  of  the  rail,  the  "chair," 
joint   sleeper.     Between   every    two  joint  sleepers   there    ite    usually 
mtermediale  sleepen  fi,  and  to  tliese  the  rail  is  fastened  by  a  half- headed 
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I  {ibown  at  p)not  through  holea  mndo  in  the  flanges,  but  so  (hat  the  overhuigTng 
Wf-head  ihall  jnst  dip  over  the  edges  of  the  flanges*  How  such  a  structure 
cm  be  vxpected  U>  Ust  for  a  Dionth.  under  theordiuarystralDS  andconcuuiona 
tl  nilway  traffic,  ia  to  us  a  mallei  of  surprise. 

Oui's  Patent  Chairs  and  Sleepers — Mr.  Orsi's  patented  improvementa 
in  deepen  and  blocloa  for  supporting  the  rails  consist  in  formini^  tlie  sleepers  of 
metal,  imbedded  in  ceroent  or  other  plaatic  material,  so  as  to  defend  tlie  metal 
lactioD  of  the  air  and  moisture ;  and  afford  a  large  bearing  surface.  J^.  I 


/%.  I 


iti  penpectivcly  a  cast-iron  chair  to  which  ia  cast  on  the  under  side  a 
higSt  having  a  targe  rectangular  aperture  in  each,  through  which  is 
a  bar,  and  fastened  thereto  by  the  two  pins  shown.     The  bar  is  a 
for  an  ordinary  transverse  sleeper,  and  the  two  chairs  are  thus  fixed 
rei^uired  gauge  apart  wi(h  great  facility  and  truth,  and  possess  great 
■  and  durability.     After  the  choirs  and  bars  have  been  thus  united  they 
be  imbedded  in  a  bituminous  cemeut  up  to  the  lower  side  of  the  cliairs. 
'  annexed /1i^.  2  one  of  a  pair  of  chairs  is  shown  so  imbedded  in  cement; 
cdker  chair  of  the  pair  being  supposed  to  be  connected  with  it  on  the  left 


le;   \he  union  being  effected  by  what  may  be  termed  a  metallic  sleeper, 
'  iJiJe«lructible  by  its  bituminous  encasement. 

w  blociLs  formed  of  cement,  carrying  the  chairs  po  braced  together, 
to  be  placed  transversly  at  suitable  distances  apart,  along  the  line 
led  railway;  and  when  they  are  firmly  secured  to  the  ground,  the 
r«  to  be  fixed  to  the  chairs  in  the  ordinary  way.* 

b«  following  engraving  is  represented  one  of  Mr.  Orsi's  chairs,  which  is 
>  ooe  piece  with  the  winged  and  other  projections  shown.  This  is 
lUy  to  be  imbedded  in  uphalte  or  other  cement,  so  as  to  form  a  block 
«ilh  a  broad  incorrodible  base.  The  cement  in  a  fluid  state  u  poured 
u.  3  u 
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into  a  mould  containing  (he  metallic  chair  and  ilo  ropport,  anr)  hi 
cooli  into  a  Aolid  mass.  The  lubjotncd  figure  shows  one  of  the  p*tci 
imbedded  in  *  Mock  of  c«ment,  and  of  Uic  shape  indicAtcd.     TbcM 


of  Mr.  Oni'fl  invention  will  sufGco  to  give  au  idea  of  thi*  modificfttliMM 
it  is  siuceptiblf  nf  when  taken  in  conjunction  with  the  following  sumauiry 


claims  mode  in  the  specification,  which  are  expressed  as  follow. 

**  PirMtlyj  constructing  the  sleepers  of  bars  or  rodsot'mi^tAl,  wlucb 
through  the  under  part  of  the  railway  chairs,  and  lire  inibcddid  in  ecf 
to  t'orm  blocks,  baring  broad  surfaces  ai  boUutii;  and  ;iK 

mxtruciion  of  chair  for  embracing  or  holding  the  bars  or  >i 

'described  and  shown  in  the  drawing.     SfCunHhj,  jpi'-  ■''■-—   '••  \ 

of  wood  braced  by  transrerse  tensiun  rods,  no  ui   tn  4 

the  ordinary  chairs  for  railways  may  be  fixed  by  bolt'  i 

fixing  chairs  for  railways  in  blocks  of  cement  to  (0 

projections  or  winga  at  the  lower  paitsof  such  chu  j 

connecting  two  such  blucks  nr  sleeper*  togtaher  hy  traitsx  i 

the  metal  chairs.     And  Itulltfy  constructing  longitudinal  I 

by  means  of  stout  planks  of  wood,  combined  with  iron  \ 

side  by  side*  and  iiubeddcd  in  cement  so  jm  to  fnrnt  a  con 
which  the  raiU  may  be  ^tcaed  down,  without  employing  cbuirs. 
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J^wtTcvmM. — In  order  to  cnnble  milway  Iraini  to  {>aM  Trom  one  b'ne  of  rails 
■  V- on  various  occasion*,  at  crrtain  porta  of  the  line 
U  ■  farmed   of  bars,  termed  avritclies,   which  are 

Pr  .  ot  lit  imr  tjul  of  the  bftr.     Various  nrrangcmcnta  of  switches 

.  ur  arc  in  operation,  depending  partJy  on  the  nature  of  the 
L-  ,ir.>  r.>.|riirL>J,  some  of  wliicb  ore  self-acting,  and  others 
iitlunt. 

>[«  a  mode  of  pas&ine  carriages  from  one  line  of 
io  aauthrr,  adopted  by  Mr.  Stephcnfion,  on  llic  Liverpool  &  Manchetter 
ijr,  aiiU  dMcnbed  in  Wood's  Trciitiie  on  Railways. 


,;■<>     I 


Tl       I 


—  >*__, 


XjA*  f  be  the  rood  into  which  tho  carriages  are  to  be  mode  to  peas,  a  h  c  d 
Ike  main  line  of  road,  two  rails  ore  made  moveable  upon  the  joints  a 
;  Ibvm  tvo  rails  are  joined  tn£rethrr  at  the  other  end  by  on  iron  rod,  which 
\^A.  t.t  .in.  oirl,-  <.r  -ii,^  road.     This  end  of  the  rod  is  terminated  by  an 
b>  "ire,   and  within  lliia  box  an  eccentric  cam  or 

Is  I  ^^>t  axle,  on  which  is  fixed  the  handle  A.     The 

ICC   between  the   rniiu  of  this  whwl    from   the  centre  of    motion,   is 
'1y  equal  to  the  distance  between  the  cnda  of  the  two  rails;  when,  there- 
.19m  eccentric  wheel  is  in  the  position  iiliown  in  the  figure,  the  carriag'es 
■lofig^  the  msin  line:  but  on  turning  the  handle  round  to  /-,  and  with 
M:<«utric  wheel,  the  Intlcr  pushes  the  rod  and  rails  into  the  position  shown 
le  dotted  line*.     This  modtj  of  tuniin^  the  carriages  into  another  road  is 
mSe^  ajul  can  admit  of  no  mistake  if   the  liandle  be  turned  Bufficicntly 
ae  the  rcccntric  wheel  is  made  to  move  it  the  proper  distance  and  no 


!*•  PaTBMT  Swrrcnta. — Mr.  W .  J.  Curtis's  improvements  in  iwitchea 
w  into  extensive  use  on  the  Orvat  Western,  South  Western,  Midland 
and  other  rati  ways. 
[.  1,  hi  page  428,  shows  a  plan  of  swiiches  for  a  single  crossing.  The 
la  iDBT  be  formed  varioos  ways,  but  the  patentee  recommends  the 
in^  \  [i.  rivetling  the  bars,  whether  two  or  more,  to  a  flat  plate  c  half  an 
•r  12  inches  wide,  and  15  feet  long;  the  bars  having  a  section  to 
II  the  rails,  are  rivettL-d  to  this  plate  c;  one  rail  bein^'  bent  to 
■itb  the  cur^'c  or  croas  line,  nnd  ihc  other  atrai^bt  to  correspond 
tin  line  (if  straight),  or  should  both  be  curved  then  both  bars  are 
-i  with  their  respeclire  lines,  upon  the  backor  umlerside  tlie 
'ntCM  o  ii  arc  rivetted. 
b<v;  It;  •;••'  I*  to  make  them  round,  with  a  flat  face  or  flange,  and  the 
welded  (tito  them.   The  bi-il  planks  a  are  formed  of  oak  planks  3  inches 
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tiuck,  andatregnlardiitanceitbestudpUtesi  tare  let  into  Um oak  bed  | 
rmng  about  l-8th  of  an  inch  above  the  surface,  to  that  the  iron  pbli 
upon  the  iron  surfiues  of  the  stud  plates,  with  less  frictton  than  if  the; 


level  with  the  timber.  Towards  each  exb^mity  of  the  stud  plates  studs  an 
which  confine  the  switches  Mthin  their  limits  of  motion,  and  form  a 
against  which  they  rest,  and  thus  acquire  a  certain  degree  of  aoBditj 
the  trains  pass  over  them.    The  oak  planks  are  then  let  into  tha  lon^ 
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he  railwayi  if  formed  upon  that  plan,  or  bolted  to  timber  of 
dity  and  united  in  the  usual  way  with  the  railB,  if  the  sj-atem  of 
iteiB  blocks  and  iron  chain  be  employed.  A  plate  k  forms  the  centrR  plate  for 
the  centre  studu  to  work  in;  a  hole  labored  in  it  to  suit  the  pin,  and  it  is  then 
bolted  to  the  bed  planks,  and  thus  the  switches  are  secured  at  the  end.  Two 
fidita  bars  n  n,  connect  the  switches  iu  the  usual  manner,  the  longer  rod  passes 
tolbc  iL-ver  l,  by  which  the  movement  of  the  switch  is  ejected;  the  lever  l 
iliovD  in  the  plan*  acts  in  the  manner  of  a  treadle,  and  the  upright  bar  o,  as  & 
itrii^  or  holding  bar :  thus,  a  man  depresses  the  end  of  the  lever  l,  by  pressing 
Ins  Toot  upon  the  flat  part  x,  and  laying  hold  by  the  cross  head  p,  of  the  upright 
bvo,  be  exerts  a  force  as  if  he  were  lifting  n  weight,  by  which  menus  his  weiglit 
udmiuculnr  force  are  brought  into  action  at  tlie  same  time,  and  he  is  able  to 
lift  the  counterbalance  weight  u  of  nearly  three  hundred  weight  with  great  ease: 
t^  a  very  heavy  counterbalance  weight  may  be  employed  to  keep  the  switch 
op«ii.  The  upright  bar  o  is  flexible,  and  formed  like  a  spring,  with  a  notch  or 
Bad  which  shuts  under  tlie  lower  side  of  the  lever  l  when  the  switch  is  open, 
or  right  for  the  line,  and  prevents  the  possibility  of  the  train  opening  it  as  it 
^Mes  over  it ;  the  counterbalance  weight  is  enclosed  in  the  usual  way,  in  the 
fronnd  box  h.  d  o  d  d,  ore  the  rails  of  the  line,  and  the  cross  line  at  the  i)ead 
•fthc  switch,  and  e  e  the  rails  at  the  foot  of  the  switch.  The  oak  bed  planks 
tKmade  long  enough  so  that  about  tH  inches  or  two  feet  of  the  rails  at  each  end 
lie  upon  it ;  thus  making  the  whole  steady  and  secure.  A  hand  lever  may  be 
tttpluyed  instead  of  the  treadle,  or  any  other  suitable  means  to  work  tlie  switch  ; 
dio  if  the  crossing  be  a  compound  one,  or  any  number  of  turn-outs  take  place 
itooi  one  line,  then  each  plate  has  rivetted  to  it  as  many  bars  as  there  are 
Mpinte  lines,  and  each  bar  must  be  bent  or  otherwise  as  before  explained. 

Tbe  safety-guard  rail  a  shown  in  the  figures,  is  contrived  with  the  view  of 
fnventing  an  engine  or  train  running  off  the  roils,  by  the  switches  being 
pUcei  wrong.  A>  has  been  before  ubserved,  the  balance  weight  keeps  the 
fmtch  right  for  the  line,  but  whilst  right  for  the  line  it  is  wrong  for  the  cross 
Gae;  in  this  case,  if  an  engine  were  to  pass  nlong  the  switch  of  the  crosA,  the 
vbnl  would  impinge  against  the  guard  rail  a.  push  the  switch  over,  and  make 
knght  lor  that  line,  and  when  it  is  passed  over,  the  switch  will  shut  again  by 
lite  reaction  of  the  coimterbalance,  and  keep  it  right  for  the  main  line  as  before 
itatd. 
ligf.  2,  in  pa^  430,  shows  a  modification  of  these  switches :  the  main  features 
arrmngement  are  the  same  as  those  of  the  former  one,  the  bars  being 
I  the  curves  of  the  respective  lines  to  which  they  belong,  and  the  same 
ee  spaces  left;  the  prmcipal  difference  between  the  two  is  thot  in  the 
the  switch  has  a  movement  transversely  to  the  line,  and  not  moving 
centre  as  before :  the  bars  are  bolted  to  a  cross  frame  of  timber  a,  held 
by  bolts  passing  through  lire  frame,  and  the  transverse  movement  of 
is  produced  by  the  levers  i.  l  i.,  fixed  upon  the  lying  shaft  r  ;  to  these 
attached  the  connecting  links  n  ii  h,  connected  with  iointi  fixed  in 
ene  frame  ;  then  by  moving  the  long  hand  lever  l  l,  either  of  the  bars 
itches  is  brought  iu  contact  with  the  main  or  cross  lines  *at  will: 
pieces  n  Tf  n  are  placed  to  confine  the  movement  of  the  switch  as  in 
of  Fig.  1.  H  is  a  cast-iron  standard  for  the  lever  to  work  against, 
es  are  made  in  the  segment  for  a  pin  to  be  inserted,  to  confine  the  lever 
nsual  way.  d  d  d'  d*  are  the  bars  of  the  switches,  d  o  d'  d'  the  bars  of 
and  cross  tine,  and  a  a  the  bars  of  the  line  at  the  foot  of  switch. 
3.10  page  431,  represents  an  adaptation  nf  these  switches  to  points 
arosabga.  The  switches  are  made  in  the  some  way  as  thiwc  pre- 
deacribed,  except  that  they  ore  shorter,  llie  length  whatever  it  may 
determined  by  the  distance  for  clearance  between  the  rails  which 
xcd  upon  by  the  engineer,  and  for  wliich  3  inches  will  be  generally 
i  be  sunicient.  The  point  of  contact  for  the  foot  of  the  switch,  may 
te  point  where  the  inner  edges  intersect  each  other,  or  at  any  place 
that  point  where  the  outer  edges  of  the  rails  intersect  each  other ;  then 
fitmt  lliia  point  until  the  rails  open  3  inchea  (or  the  space  rei^oired  foe 
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dearaDGe)  which  gives  the  pUce  for  die  head  or  centre  end  «f  the  nil 
■tud  or  jo^le  pieces  are  pUced  as  before  described,  to  ooofine  the  seik 
within  their  limits  of  motion.  The  switches  may  be  either  donble  or  rii 
and  accordingly  one  is  shown  as  single,  and  the  other  as  double  in  die  % 
but  in  all  cases  the  head  or  centre  of  the  switch  should  be  placed  as  Aem 
this  figure,  because  whichever  way  the  switch  is  laid,  it  is  held  Id  its  plan 
the  fixed  stud  pieces  1 1,  so  that  a  train  passing  over  the  switches,  has  a  tndi 
by  its  action   to  push  the  rails  out  to  keep  the  switchea  the  more  its 
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ofmecttngliDk  worked 
I  crank  M,  which  crank 
nmected  with  a  lever, 
:,oreccentric  by  means 
ak  ■ :  the  rod  slides 
te  guides  v  r  f  r  which 
he  purpose  of  the 
es  and  glands :  these 
ices  as  well  as  the 
ces  are  fixed  in  any 
cure,  and  suitahle 
By  the  movement  of 
j&nk,  the  connecting 
moved  towards  the 
d,  and  the  rods  s  s 
to  occupy  the  position 
by  the  dotted  lines : 
les  are  then  thrown 
rith  the  other  or  cross 

in  page  432,  re- 
D  plan  these  switches 
to  form  the  points  of 
crossing,  where  u  u 

main  tinea,  and  t  t 
f  cross  lines,  and  n  n 
irof  cross  lines.  The 
Ds  of  the  cross  lines 
by  the  dotted  lines ; 
bars  D  D  alternately 
connexion  with  t  t 
:  the  switches  are 
1  the  same  way  as 
ore  described,  and 
tad  pieces  i  1 1  i,  are 
i  limit  the  motion  of 
!8  as  before  described, 
iie  circular  case  in 
I  upright  shaft  of 
rank  ur  lever  works. 

lower  end  of  the 
laft  a  three-pronged 
rmed,  and  to  one  of 
iks    or  prongs    the 

link  H  is  united 
oint;  each  of  these 
shes  into  the  latch  e, 
es  over  it,  so  that 
entre  prong  is  held 
;h  as  shown  in  the 

main  line  u  m  is 
la  drawn,  but  when 
is  moved  to  the  one 
le  other,  and  the 
■.t  to  complete  either 
lines  Tor  h,  then  the 
or  0  H  is  held  in  the 
vtains  the  switch  in 
«*  The  latch  k  is 
by  ft  man  placing 
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his  foot  upon  the  spring  s,  which  when  released  raises  the  latch  again:  Ai, 
rods  H  H  connect  the  switches  tc^ether,  and  the  switches  are  based  Mi 
timber  as  before  described,  or  are  pUced  in  a  cast-iron  bed-platct  or  finiiMl 
in  any  other  usual  and  suitable  manner.    The  cmtre  studs  r  r  work  in 
bed-plates. 

Turntables. — In  order  to  transfer  an  engine  or  carriage  laterally  to 
line  of  rails,  at  a  station  or  terminus,  circular  platforms  called  tumtsUes  flj 
established  upon  each  set  of  rails,  which  turn  as  upon  a  pivot  ia  the  ccotit  ■ 
each  line,  each  contiguous  pair  of  tables  being  connected  by  short  ' 
rails,  standing  at  right  angles  to  the  line  of  rails.'  The  engine  or 
to  be  transferred  is  brought  to  rest  wholly  upon  one  table,  which 
turned  a  quarter  round,  and  the  carriage  is  then  wheeled  on  to  the  next  tnr 
table,  which  bein^  likewise  turned  a  quarter  round,  the  engine  or  canisge  *■ 
then  be  in  a  position  to  proceed  on  the  line  to  which  the  second  table  appotsiM 
Turntables  are  variously  constructed ;  the  annexed  figure  {p.  433}  repi 
section  of  one  whichlis  in  pretty  extensive  use  on  several  rail  ways; 
others  (we  believe)  the  Great  Western. 

It  is  the  invention  of  Capt.  Handcock  of  Birmingham,  who  obtained  * 
patent  for  it  in  1840.  The  base  plate  is  fonned  of  cast  iron,  and  consists  di 
deep  socket  a  in  the  centre,  from  which  branch  several  radiating  ribs  I  ^K 
which  are  braced  together  by  two  broad  fiat  rings  e  c;  if  is  a  columatf 
pedestal  firmly  keyed  into  the  socket  in  a  perfectly  vertical  ptnitioD,  M' 
froming  the  support  to  the  platform  of  the  table ;  e  e  are  loMe  oi^Uars  of  g*^ 
metal,  resting  upon  shoulders  formed  on  the  pedestal,  which  is  aoeursU^f 
turned  at  those  parts  so  as  to  fit  the  collars  without  shake  or  friction ;  /  v 
cyhndrical  tube  or  casing  surrounding  the  pedestal,  and  collars  with  receV 
accurately  bored  to  fit  the  collars ;  g  is  the  tumine  platform,  having  in  t 
centre  on  the  under  side  a  steel  pivot  A,  which  rests  m  a  steel  step  k\  in  the  I 
of  the  pedestal  m  m  are  a  series  of  struU  or  stays,  resting  upon  a  stout  fin 
at  the  bottom  of  the  casing/,  and  supporting  the  platform  at  the  cireumforcB 
To  provide  for  the  efficient  lubrication  of  the  eoUara,  a  flat  plate  s  bavli 
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covered  with  leather  (o  form  a  tight  joint,  is  screwed  up  to  the 
the  flanch  of  the  casing^,  and  the  space  between  the  pedestal  and 
tf>in£  is  filled  with  oil.  The  rollQwiiig  cut  (page  4ii4)  renre- 
ft  different  dcj-cription,  which  was  invented  by  Mr.  Robert 
C.E.  ;  fruin  whose  able  pen  an  ample  description  of  it 
lanics*  Magazine  ;  we  shall,  Itowever,  tndeavuur  to  explain 
in..r.*  concise  manner. 

iiro  of  the  table  being  supported  on  a  fluid,  Mr.  Mallet 
t  \  'ic  Turntable." 

Itunn  o  of  thi*  table  is  much  the  same  us  usual,  consinting  of 
»  interlacing  riba  h,  of  about  12  inches  in  depth,  at  the  centre, 
~  ring  at  the  circunifcrence,  and  all  cast  in  one  piece.  The  tups 
r  the  crossing  rails,  and  the  intentpaces  are  planked,  or  open 
lugs  are  dropped  into  them  and  rest  upon  a  rebate.  The 
U>'  ribs  is  secured  by  bolts  to  the  projecting  flanchea  of  the 
ki<  .(1  iM.i.ir  or  pivot  c,  upon  and  with  which  the  whole  revolves. 
'  poTtiDD  of  this  pivot,  as  well  as  a  broad  collar,  or  neck  rf,  close  under 
in,  are  tamed  truly  cylindrical,  ivhilt:  tlie  form  vf  the  remainder  is 
conical. 

ftlral  pillar,  or  pivot,  is  cast  hollow,  of  thickness  suitable  for  iufUcieut 
At  the  same  level,  and  concentric  with  the  turuod  collar  d  of  the 

R1ac«d  a  cast-iron  bored  ring  r,  considerably  larger  in  internal 
laTi  the  external  diameter  of  the  pivot,  and  which  is  sustained  in  its 
A  all  lateral  or  other  motion  thereof  prevented,  by  a  number  of 
tnifa  ky  and  by  four  vertical  bolts  k,  fitted  and  bolted  to  the  outside 
\^  or  '*  bcarin^f  collar"  r,  and  also  to  a  lar^e  concentric  ring  castiog  ly 
milt  into  the  side  walU  of  the  turntable  pit. 

irer  part  of  the  m.un   pivot  cnnniftts  of  a  turned  cylinder,  like  the 

r  ram  of  an  hydraulic  press,  and  which,  uUo,  like  the  latter,  drops 

DRj^  bored  cylindt/r  m,  uf  a  few  inches  in  length,  prepared  at  its 

t^  ri'ceive  a  duuhle  leather  collar  n,  upon  Bramali's  plan,  so  as  to 

■  I    under  conviderable   pressure;    the  cylinder   has  a  close 

\i  xled  will)  a  small  tube  o,  opening  into  one  «de,  and  closed  by 

viiive  of  simple  construction,  by  which  llie  interior  of  the  cylinder 

lied  with  witter.      1'he  lower  part  uf  the  turntable  pit  consists  of  an 

eh,  or  rutlter  dome,  of  brick  or  stone,  resting  upon  a  bed  of  concrete 

tsit«.  and  Oiia  small  hydratdic  cylinder  is  bedded  down  upon  a  coat- 

ntre  ni  crown  of  the  inverted  dome,  and  is   secured 

^\  by   means  of    bolts  passing  through  a  projecting 

.  ..M>>i  >..      1\>  counteract  the  lateral  pressure,  when  an  engine  is 

to  tlu-  tiible,  is  the  object  of  the  upper  collar  d,  and  bearing  collar  «; 

I  3  I 
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^■ft  Uia«,  iatn  Uie  annular  spitcc,  left  by  reuon  of  their  difTerent  dlametcn, 
^Hvrd  a  circulAr  wroii(*lil-irun  rr&mc/,  cutiBisting  of  two  riugsof  (Iai  bar 
^Kryjn^  six  turned  cimt-Iron  rollers,  revoking  horizontaUy  between  these 
K(v]>on  wrought-iron  pins,  which  ptus  through  and  connect  both  wrought* 

0  nngB.  I'he  wtrighl  of  these  nillers  and  ringi  ia  itustiUDed  by  fuur  tntall 
Jmy,  vbicli  arc  fixed  as  to  pDaiiit>n,  and  revolve  vertically  in  pairs,  cost  in 
tekeUt  projecting  inwardly  from  the  turned  bearing  collar. 

7h  Broad  and  yarrow  Gatttjrs, — ^The  inconvenience  arising  from  a  diversity 
tbe  breadth  of  space  between  the  two  lines  of  rails,  on  one  railway  compared 
il  thai  on  anolhiT,  became  the  subject  of  much  diseuuion,  and  of  aniniad- 
lioo  upon  Mr.  Brunei':!  adoption  of  tlie  "broad"  gauge  of  7  feet,  on  the 
pal  Western  line,  in  preference  to  the  previuun  generjilly  adupled  "narrow" 
igeof  4  fet:t  S|  incheii,  between  the  rails.  The  inconvenience  iti  esi>ecidlly 
in  (he  transfer  of  many  kinds  of  goods,  where  the  ''breaks"  of  gauge 
Uf,  as  it  necKHSttatin  the  unloading  the  waggunii  on  one  line,  uud  reluiuling 
tr  wi'^i-nt  .,  r.M  the  other  line;  and  as  tbey  are  of  very  dUFcrent dimeniioiis, 

1  ri<  !l  rent  plan  of  loading,  injnry  often  results  by  tlie  shifting  and 
itcs  ^  goods;  besides  incurring  much  labour,  expense,  loss  of  lime, 
1  uot  unlrequenlly  pilfering.  A  great  variety  of  meclianical  cuntrtvnncea 
't  brrn,  for  years  past,  suggested  to  remedy  the  inconvenience  of  tlte  ehange 
gauge,  but  none  inat  can  be  regarded  as  equalling  the  advantages  gained  by 
latntr minted  or  uniform  gauge. 

nine  what  ought  to  be  done  under  these  difBcuIties,  a  government 

tia<     Iwen     appointed   to     inquire    "whether    in   future  acts   of 

;u-!  :   *'ip  construclion   of  riiilways,   provision  ouplit  to   be   made  for 

9Ci  '1  gauge,  and  whether  it  would  be  expedient  and  practicable 

'-■  '""  '  ''it*  ruilu'uys  already  constructed,  or   in  progress  of 

',  into  uniformity  of  gauf^e,  and  to  inquire  whether 

;  U'd  of  obviating  or  mitigathig  the  evils  apprehended 

likely  to  ari-ie  ftuui  tiie  break  that  will  occur  in  railway  communication, 

m  ihr  want  of  an  unifurm  gauge."  The  commission  was  dated  11  July.  184^, 

<1  of  the  followmg  members:  Sir  J.  M.   Frederick  Smith,    Lieu- 

'i-'i    Royal    Kngineers,     Professor    Airv,    Astronomer    Royal,    and 

Qt^iut  B:irlnw;   names  in  which  the  public  deservedly  place  the  highest 

nftdeace  for  their  intellectual  capabilities  and  perfect  integrity. 

t^i'  in  called   before   them  such   personi   as   they  deemed  most 

np'  r  situation,  knowledge,  or  experience,  to  offurd  them  correct 

«nki*..x 1,  ^.i\:  subject  of  their  inquir)*,  and  had  produced  before  them  luch 

lUond  documents  trom  the  various  railway  companies  as  ap|teared  to  be  the 
It  calculated  to  aid  their  researches.  They  personully  examined  into  the 
ul  course  of  proceeding  on  various  railways,  both  at  borne  and  abroad, 
wdallr  those  wliicb  are  incident  to  a  break  of  gauge.  Having  inspectetl 
feriH  >'  engines,  as  well  an  various  mcchanicareotitrivances,  invented 

m  -  rol  use  of  railwayji,  or  fur  obviating   the  special  dilficultieH 

iMDei  lu  luuse  from  the  break  of  gauge,  and  having  carried  their  investi- 
im  to  the  ulmo!t(  uxvUil  limilji,  they  drew  up  a  lUport,  which  we  shall  now 
veed  to  give  ^c  substance  uf,  in  a  condcniicd  form:  as  ull  the  material  facts 
vio^   upon    the  subject    seem    to   have   been    investigated    wiih  scicniitic 

iDip^-' ■••■'^  .,,.... -,.f  ....i._.,„(,Qtj  and  entirely  free  from  party  bios  to  any  uf 

gr  'lie  interests  arc  ailected  by  the  decision  of  the 

■ti'  er,  because  many  of  their  deductions  from  the 

.  data  for  the  guidance  of  railway  engineers. 
i:)is9ioners  was  fimt  directed  to  ascertain  whether 
Ibtj  :•-  couid  be  justly  considered  so  great  on  inconvenience  as 

■b>  riterference  of  the  legislature.     This  important  part  of   the 

^^i»  Lccoud  under  the  following  heads;  viz.  ^mt,  as  applying  to  fast  or 
^H^raicw;  secondUf,  us  applying  to  ordinary  or  mixed  trains;  Ihirfiiy,  to 
^Kuiis;  aud  fcurt/ittff  \o  the  conveyance  of  troops. 
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1.  A*  applffittg  to  Fa9t  or  Expreta  Trains ;  thecommisiionenobserre/'We 
believe  that  the  inconvenience  produced  by  a  break  of  gauge  will,  io  nm 
respects,  be  less  felt  in  these  than  in  other  trains,  because  the  psmngm 
travelling  by  fast  trains  are  usually  of  a  class  who  readUy  submit  to  vaa/ 
inconveniences  for  the  sake  of  incKased  speed  on  the  journey;  the  iocoDV^ 
niences  of  a  break  of  gauge  are  reduced,  in  this  instance,  to  the  removtloftbi 
paasengcra  and  a  moderate  quantity  of  luggage." 

2.  j^s  applying  to  ordinary  or  nuxed  2'rairM.— "  In  these  trains  the  paawoeen 
considerably  exceed  in  number  those  who  travel  by  the  fast  trains,  and  vtf 
have  generally  a  much  greater  quantity  of  luggage.  To  such  travellets  a  chtsgi 
of  carriage  is  really  a  serious  inconvenience,  and  it  is  a  well-known  Ikct  nt 
persons  travelling  by  railways  in  communication  with  each  other,  but  mim 
different  managements,  endeavour  to  make  such  arrangements  as  to  adnutrf 
their  travelling  by  those  trains  which  afford  them  the  accommodatioo  rf 
occupving  the  same  carriage  from  the  beginning  to  the  end  of  their  jonracf. 

"  Iriae  managers  and  directors  of  railways  are  well  aware  of  this  feeling  ai 
in  some  instances  accommodate  the  public  by  enabling  travellers  to  avoii  a 
change  of  carriage  on  the  joum^. 

"  It  is  by  the  ordinary  or  mixed  trains  that  private  carriages  and  bones  sia 
conveyed,  and  the  removal  of  either  from  one  truck  or  horse-box  to  anothd^ 
at  any  part  of  the  journey,  would  be  attended  with  inconvenience  and  ddi^; 
and  with  regard  to  the  horses,  it  would  involve  considerable  riak« 

"  We  arrive,  therefore,  at  the  conclusion,  that  the  break  of  gauge  wouldin&t 
considerable  inconvenience  on  travellers  by  the  trains  now  under  con8identiaB> 

**  The  change  of  carriages,  horse-boxes,  and  trucks,  and  the  transferenee  rf 
luggage  of  an  entire  train  of  much  extent,  must,  even  in  the  day-time,  be  la 
inconvenience  of  a  very  serious  nature,  hut  at  night  it  would  be  an  intolenUt 
evil,  and  we  think  legislative  interference  is  called  for  to  remove  or  niitipti 
such  an  evil." 

3.  Ai  applying  to  Good*  Trtunt. — "  From  the  statements  made  to  m  kf 
carriers  on  railways,  and  from  our  own  observation,  we  are  induced  to  belier^ 
that  not  only  a  considerable  degree  of  care,  jrdgment,  and  experience  b 
necessary  in  the  stowage  of  merchandise  in  railway  wagons,  hut  also,  that  it 
is  d«iirable  that  when  properly  packed  the  articles  should,  generallv  q»eakiB{i 
not  be  disturbed  until  the  journey  is  completed.  We  find  that  in  the  ■rraage- 
ment  of  merchandise,  the  heavier  goods  are  placed  at  the  bottom,  and  ui 
lighter  at  the  top  of  the  load,  and  so  secured  as  to  prevent  friction  as  fsr  M 
practicable  from  the  jolting  of  the  waggons ;  and  it  is  considered  very  desinbli 
with  a  view  to  prevent  loss  by  pilfering,  that  the  sheeting,  which  is  placed  of« 
the  load,  should  not  be  removed  till  the  completion  of  die  journey.  Indeed 
acting  upon  this  principle,  carriers  find  it  profitable  to  send  their  waggtNN 
partially  filled  from  various  stations  on  the  line,  thereby  increasing  their  toll  is 
the  railway  company,  rather  than  incur  the  risk  of  loss  by  theft,  to  which  th^ 
would  be  exposed  by  uncovering  the  waggons  on  the  journey,  to  fill  up  with 
intermediate  local  goods  waggons  that  may  have  started  with  light  loads  froia 
one  of  the  termini. 

"  In  the  conveyance  of  machinery  and  articles  of  a  similar  class,  which  sn 
both  heavy  and  delicate,  it  is  of  the  utmost  consequence  that  the  load  shouU 
not  be  disturhed  between  the  beginning  and  the  end  of  the  journey.  Tbe 
traffic  upon  the  line  of  railway  between  Birmingham  and  Bristol  has  bees 
greatly  restricted  by  the  interruption  of  gauge  at  Gloucester. 

"  In  respect  to  the  conveyance  of  minerals,  the  inconvenience  of  a  break  d 
gauge  would  be  very  serious;  the  expense  of  the  transfer  would  be  sensibly  felt; 
moreover,  many  descriptions  of  coal  are  subject  to  great  deterioration  by  breakage. 

'*  In  regard  to  various  articles  of  agricultural  produce,  the  Xom  by  removal 
would  be  less  than  on  other  classes  of  goods;  much  inconvenience,  however, 
would  be  found  in  fhe  transfer  of  timber ;  and  the  difficulty  of  shifting  cattle^ 
would  he  so  great  as  to  present  an  insurmountable  obstacle  to  such  an  arrangement 
from  the  excited  state  of  the  animals  after  travelling  by  railway,  and  the 
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lie?  m  con^rqiif  nee  oifcr  when  it  it  altemptod  a  Mcond  time  to  fifrct 

TK.l''      ■       ■  Mil." 

ty (  ( vtyanee  of  Troopt. — *'  Thi»  i»  {inotber  use  of  railfrayt 

tsvr  uv'-meu  it  necessary  to  coniider.  Although  a  break  of  gauge 
of  mute  would  produce  both  delay  and  confuaioDf  yet,  ab  it  la 
ctlcnble  to  give  notice  of  the  iiilciided  movements  of  a  body  of 
hiconveiiii^Dcc  of  tbc  break  of  paugc  migbt  be  bo  reduced,  as  nut  to 

Pi  importance;  but  in  the  event  of  operations  for  defeniire 
I  DDemyr  the  inconvenience  would  oasume  a  serious  charaoter. 
ar,  that,  for  the  defence  of  the  cuost,  Uie  proper  course  would 
'  tnass  of  troops  in  the  interior  of  the  country,  to  wait  until 
f'r  <v  tlie  enemy  for  his   attack   ihould   be   ascertained  witli 

kx\d  thi-'U  tu  move  upon  that  point  suoh  an  overwhelming  forco  oi 
kdeqtinle  to  ihe  vmergeuey. 

(.<  M  be  carried  with  their  equipments  complete  in  all  their 

ir  artillfry  and  ammunition;  and  it  therefore  appears  iri- 
acvcr^T.iiy,  in  order  to  insure  the  requihiie  supply  of  carriogta. 
ttic  or  no  notice  can  be  previously  given,  that  llie  whole  sliould 
the   same   vehiclea  from    the  beginning  tn  the  end  of  the 

sittfTthf  tlio  aubject  in  several  other  points  of  view,  whicb  il  would 
I  ,  the  cuniiiitBxinnera  came  to  the  oonolusjon  that  a  breai 

k,  <.ry  terioH*  evU. 

■4  of  TtUtcopHs  A  let  Jo  f^PP^S  '^  ''^^  gaugn. — Of  the  various 
I  contriTAnce*  submitted  to  the  inrcs.ti^tion  of  the  commiasioiiets, 
Edcr  the  foregoing  denomination  ;  wherein  the  running  wheels  of  the 
|r"  --.'..f'"  /-v-'Hle  of  sliding  along  the  axles  when  required,  per- 
I-  Hich  nearer  to,  or  separate  further  from  each  otttur, 

FL        ,,  M   both   gauges.      By  detaching  the  wheels  from  one 

Lthen  pushing  the  carriage  Along  converging,  or  diverging  railx, 
Piccis  wtTO  brouffht  to  fit  the  change  of  gauge*  end  screwing  the 
|l  .'jin  at  another  fixed  point,  the  required  alteration  would 

iianoged,  hut  it  in  nevertlitfleiM  liiible  tn  serious  objectiuns. 
nunn  that  a  very  slight  degree  of  unsteadiness  of  tlie  wheals  of  n 
e  upon  iha  axles,  renders  it  liable  to  nm  off  the  rails.  The 
entire  train  might  thus  be  endangered,  by  one  case  of  neglect  in 
th«*  wheels  of  a  carriage;  and  when  it  is  considered  that  the 
have  to  adjust  a  great  many  CEirriages  In  succession,  sume- 
H  hundred  in  one  goods  train;  that  the  ndju^tments  have 
lurricdly  ;  uccnsiuiinlly  in  tlie  worst  of  weather,  tmd  at  night; 
■Uctition  required  for  londing  or  unloading  of  good* ;  altogelh«*r, 
me  so  severe  and  anxious  u  duty  to  the  attendants  that  it  would  be 
tble  to  avoid  the  occurrence  of  very  serious  accidents  from  ortT- 
or  furge tfulness.  JUut  the  danger  attending  Uie  plan  is  not  tlie 
On  the  ground  of  expense,  the  introduction  of  the  j>lan  is 


moHiRtinfj  Carriagei  vpon  Trucks  of  a  dif event  gauge. — 
T- — '■  loaded  waggons  from  a  narrow  gauge  rnilwoy,  on  to  trucks 
>J  gauge  lines,  is  of  corrsc  one  of  facility ;  hut  it  is  only 
.-n.^Nion  of  goods  from  the  narrow  to  the  broad  gauge. 
<1  broad  gauge  wogcuns  upon  trucks  uit  the  narrow 
^>n«terous,  as  it  would  necessitate  oil  the  broad  gnugo 
i  iiui  only  with  their  large  tnickis  hut  a  »tock  of  uarruw 
-y  would  be  unable  to  trantifer  thcgoud^  uu  tu  the  uoirow 
i.'dly.  Uut  wen  with  regard  to  the  pannage  from  the 
V''.  the  >ystem  will  not  bear  cxamiuution.  "  If  the 
uil  ^>ti  spring*,  there  is  prsclicntly  a  diliicully  tn  running  tho 
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waggons  upon  them;  and  if  they  are  not  nipported  on  BpringK,  thejrmU! 
BUBtoin  ^eat  injury  on  the  journeys.  If  they  nre  lnnd«d  tm^ly,  thenimlbt' 
a  great  delay  ;  if  tliey  aro  plnctKl  in  a  row,  and  tlio  narrow  gauge  caniagci  m 
run  through  the  wbule  series,  very  great  caution  will  be  necessary  to 
each  carriage  both  in  front  and  in  rear."  For  the  foregoing  aa  well 
considcratiouB,  the  commissioncrB  reject  the  proposal  as  cntirely*iii«] 
to  the  traffic  of  railways. 

Expet/ient  of  shifting  Ifte  bodies  of  Carriages  from  one  tcheeUii  platform  t9 
another  having  a  dijftrent gauge, — Altliough  tlie  system  hai  been  partially  odopkJ 
in  France,of  shifting  the  bodies  of  carriuget  from  the  road  wheuU  to  those  of  tik»j 
railway,  the  commissionera  regard  it  as  inapplicable  to  our  rapid  traTdUar:j 
while  it  deprives  the  railway  ttyalein  of  one  of  its  greatest  conveniences,  nuQcTv 
"it«  readiness  to  receive  almost  any  number  ofpaaseogers  without  warning,  utit 
to  cnrry  tliem  to  any  required  distance." 

Expedient  of  carrying  minerals  and  merchandUa  lis  hose  boxes,  eapahk  ^] 
being  shifted  from  one  Truck  to  another ,  in  such  manner  that  one  may  M 
carried  on  n  narrow  gauge,  and  two  on  a  bro.id  gauge  truck. — The 
missiouers  vtate  that  this  plan  has  been  repeatedly  tried,  and  the  experience  ii^j 
that  it  has  barely  succeeded  in  a  temporary  trial  by  one  engineer  wiio  lisil  tJ* 
entire  control ;  but  that  it  has  in  most  instances  failed,  owing  to  the  dcterior 
tion  produced  by  the  shifting  of  the  mineral  conveyed  :  tftough  no  eipti 
was  spared  in  the  ert^tion  of  proper  machinery  for  efl'ecling  the  traosfmotf] 
of  the  loose  boxes;  and  these  failures  occurred  in  a  traffic  which  is 
parativcly  regular,  namely,  that  of  coal.  In  irafUc  of  a  more  varied  cl 
iho  liability  to  failure  woiild  be  much  iooreaied. 

Expedient  for  a  Cotnbination  of  two  gauges  on  one  line^    by  placing  onti 
two  intermediate  rails  between  those  on  the  broad  gauge,  so  aa  to  enable  '* 
use  of  the  engines  and  carriages  of  both  gauges,  would  also  be  productive  of  n 
difficulties,  and  the  expense  be  enormous,     tf  two  rails  were  placed  beti 
those  of  the  broad  guuf^e,  so  as  to  fonn  a  narrow  gauge  track,  the  carriages  i 
each  gauge  might  travel  together,  without  any  alteration  of  their  buffers,  u 
distance  of  these  from  the  centre  is  precisely  the  same  in  both.     The  cost 
such  on  alteration  has  been  estimated  at  even  mure  than  eutiri<   change 
gauge,  including  engines,  and  carrying  stock.    The  complication  which  it 
introduce  at  the  crossings  would  be  attended  with  increaaed  danger,  or  a  I 
of  speed.     It  would  also  be  difficult  to  pack  and  adjust  Buch  roils  pro| 
In  tne  cose  of  a  single  rail  being  inserted  at  4ft  8iin.  distance  frooi  one 
those  on  the  broad  gauge,  the  dimculties  just  mentioned  would  he   in  a  ctfl 
degree  lessened,  but  it  would  introduce  another,  which  seems  to  have 
the  attention   of  the  commissioners ;    namely,    that  of  causing   the 
traffic  upon  only  one  of  the  original  broad  gauge  rails,  and  the  single 
the  other  broad  gauge  rail.      If  we  consider  the  enormous  difference 
the  operating  forces  on  the  raila  in  a  double  train,  the  eiTecl  of  the 
of  such  an  unbalanced  force  would  he  rapidly  destnictii'e  nf  far  moral 
substructures  than  have  hitherto  been  found  necessary.       It  would  at 
render  it  nece^yaty  to  make  the  single  rail  which  sustains  the  double  I 
much  stitTer,  and  the  lupporti  more  solid  ;  otherwise  a  disruption  would  flp4 
ensue,  and  it  would  always  be  dangerous  to  travel  upon.     Besides,  the  ni 
gauge  traffic  on  the  broad  gauge  line  would  probably  cootinuaUy  increase, 
thereby  increase  the  disparity  of  the  resisting  powers  of  each  rul,  and 
attain  that  uniformity  of  vibration  and  resistance,  that  appean  to  b« 
to  the  stability  of  the  structure. 

The  coniDUssionen  lay  it  down  as  tlie  6rst  principle,  that  intercom municat 
of  railways  throughout  the  country  ought,  if  possible,  to  be  secured.     If^ 
iiUiain  the  last-mentioned  object,  it  should  be  neccasary  to  alter  or  ntakri 
cliaiigc  in  any  existing  railways,  they  think  thai  il  may  be  IvA  as  a  uiattet 
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^^boiiiii!«Tillton   fnr  the  legislature,   whether  in  these  Itmitecl  iiiRltmofn 

^^^■MCi^  .  i.^'fl  tttfty  not  he  Allowed. 

^^^^B^  plans  submitted  to  tlieni,- tlie  most  malurc   considem-'* 

|PB^^DW;.M..c.w..i(s  raine  to  the  conclusion,  tlmt  none  of  them  were 
pCed  tn  rSect  nn  b<t(><-|uatc  remedy  for  the  inconvoniencei  incident  to  a 
|k  of  g^au^e;  lUid  hence  iliey  entered  upon  the  following 

"UmiiiUratloni  on  tkt  gtntral  policy  of  etlabluUituj  an  uniforatitt/  of  goupe 

7. — In    the    earlier   period    of  railway  hiatory  of  iJiis 

linea  wer«  «o  far  sfparnted  an  to  be  independent  of  each 

li.  in. J,  a-,  li  «ii.-,  inolaled  in  their  respective  district*,  And  no    diversity  of 

^  Wits  then   likely   to  interfere   with  the    personul   convenience,  or  the 

itfirfti..!  objects  of  the  coniinunity ;    but  now  that  railways  are  spreading 

>n!i.  and  becoming  interlaced  with  each  othur  in  numerous  pUcn, 

•    is   r^'moved,  that  independence   has  ceased,  and    the  time  bos 

..   if   steps  cannot  be  taken  to  remove  the  existing  evil  of  the 

:i»?e,  a  wider  spread  of  this  evil  should  be  prevented.     The  com- 

iut<i>  '   arrived  at  the  deciMon  that  equalization   is  desirabli*.  they 

fen-  what  gau^  wonld  be  the  most  eligible  to  adopt,  under  the 

..   iMiiiis  : — 

itive  Saftiy  nf  the  different  Gauges. — Kxperieneo  has  shown  that 

lentK     arise  'from    collisions,    obstructions   on    the   road,    points 

.  cd,  klips  in  cuttings,  subsidence  of  embankments,  a  defective  state 

Ihc  permanent  way.  loss  of  gange,  broken  or  loose  chairs,  fractnres  of  wheels 

lalei,  &c.,  and  lastly  from  engines  running  ofT  the  lines  from  some  other 

it.     Of  tliese   several  causes  of  accidents,  all  except  the  last  are  obviously 

rpcndent  of  the  gauge;  and  with  reference  to  the  iHfit,  it  does  not  appear 

.    ...I  ,  ..    ,1    .1.,  pnnges  possesses  more  security  than  the  other  against  such 

\  accidents  of  the  kind  occurred  between  October  184U,  and 

.■.:va3  there  have  been  no  less  than  seven  during  the  last  seven 

■   these  lost  are  all  attributable  to  excessive  speed,  the  majority 

,  vcrird  to  express  trains.    Of  these  13  acidcntx^  10  have  occurred  on 

narrow  gvuge,  and  only  three  on  the  broad;  bvit  as  there  are  1901  miles  on 

mrmw  ^auge,  and  only  274  on  the  broad,  therefore  the  comparison  per 

"irof  the  narrow.     Nevertheless,  as  the  speed  on  the  Great  Western 

; -d  that  on  the  narrow  lines,  some  allowance  is  due  on  that  score. 

r  engines  pelting  off  the  rails  appear  to  be  overdriWng, 

]  >int,  or  a  bndly  balanced  engine.      If,  inconsequence 

'jLiit-r   unfavourable  circumstances,   any  part  of  the    road 

ihe  engine  sinks  on  one  side  as  it  passes  along  such  part  of 

rises  again,  and  is  thus  thrown  into  a  rocking  and  lateral 

PW'  ^^ith  more-  or  less  of  violence  according  to  the  rate  of  speed; 

fc  '  '  '  effect  is  produci-d  in  passing  at  high  Hpced,  from  one  curve 

'  ditlerent  curvature      A  succession  of  strains  is  thus  thrown  upon 

I  if,  before  the  rocking  subsides,  the  wheel  meeLs  with  a  defective 

which  yields  to  the  impulse,  the  engine  and  train  are  thrown  off 

'V  V(mse(|ueuce;    but  such  casualties,  as  far  as  we  can  see,  are 

':  tppen  to  both  gauges. 

''3  in  the  construcdon  of  the  broad  and  narrow  gauge  engines, 

:  proportions  and  adjustments  of  the  weight,  have  been  sup- 

.  a  cause  uf  their  running  off  the  line.    TTiesc  points  have  been 

commissioners ;  but  they  sum  up  their  remarks  on  the  score 

, — "  llp<m   the  whole,  tlu-rcfore,  aHer  the  moat  careful  con- 

ri  of  tLe  subject,  ve  feel  bound  to  report,  that  as  regards 

;:«r,  no  prrffrcnce  is  due  tt'Uft  tPeU-proporlioned  engines 

■-/■-■■■■  yfhapt  at  vrrtf  high  veloeitiea,  where   we   think  a  pre- 

|k«uUc  tu  the  broad  gauge."    The  next  question  entertained  wax,, 


aecommodation  and  convenience  for  Passengers  and  Gocds  or 
. — Tlui  first  class  carriages  of  the  broad  gauge  are  intended  to  carr 
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I'ight  pnueng^n  in  each  compnTtmcntt  and  the  fonipiirtineTiU 
divided  by  a  partition  and  iniiide  door,   ()ii  ll»e  njurou  ^  ■"•■•  '■'■■ 
•  carriages  are  usually  conBtructed  to  curry  only  six  par 
ment;  and  the   wme  width    is  allowed  for   fnrti    pa- 
Until  recently  the  broad  flange  carriages  were  altoge-ther  mrr 
those  on  the  narrow,  but  now  the  first  clots  cnrriAj^es  on   t 
possess  e<{ual  commodiousnesa;  they  arc  hot))  highly  so. 

In  the  second  class  carriages  on  the  broad  ^nuge.  six  pervooi  vi  sidt  l^l 
each  carriage  being  capable  of  holding  72  passengers.     On  iho  fianol 
generally,  only  four  persons  sit  side  by  side,  the  total  nimibcr  in  oioii< 
betne  32.     These  last  arc  the  moat  conifortiihlc  of  the  two. 

With  respect  to  the  ease  of  the  carriage,  or  the  smoothnc<s  of  motioii, 
eridence  taken  is  conflicline,  but  the  experienct?  of  the  conMnis«i<tnrni  \<tA 
to  consider,  that  at  llic  higher  velocities^  the  motion  is  usually  smoother  m\ 
broad  gauge. 

With  respect  to  the  conveyance  of  mercliandiite,  such  ns  nianuriiet 
and  their  raw  niateriaU;  mineral  products,  such  as  cool,  lime,  iron 
ores;  o^icultural  produce,  «uch  as  corn,  liopi^  wool,  cattle  and  lira] 
evidence  of  intelligent  persons  engaged  in  the  carrying  business  hta  hi 
who  expressed  a  strong  opinion  that  the  atnoJIer  is  far  the  most  convenl 
economical.     Another  aaraatage  of  the  smaller  waggons  ia  its 
lp.<iseQing  the  dead  weight,  where  full  loads  cannot  he  obtain- 
Here  the  dead  weight  woidd  be  greatly  increased  nn  the  b^ 
the  greater  commercial  evil  were  sustained  of  wailing  nn 
accumulated.     For  the  fureguing  reoBuns,  the  comiiuMioiu  . 
narrow  gauge  is  the  most  convenient  for  the  merchandise  of  l...  irj 

3.  On  the  gauge  lest  adapted  for  Speed. — ^To  ascertain  thii,  the  i(me 
the  several  companies  baring  fast  or  express  (rains  were  •  ^ 
returns  furniahcd    by   those   companies    of  the  actual  spet'> 
express  Iraini,  during  30  succeuive  days  from  the  I5th  June  (u  iiie 
184').     The  commissioners  also  travelled  in  the  exprcsi  iniiDSt  and 

speed,  mile  by  mile;   the  results  of  which  showed  that  the     ■ 

llie  Great  Wcslcro,  both  b^'  express  and  ordinary  trains,  e.X' 

speed  of  aimilar  trains  on  any  of  the  narrow  gauge  lines. 

latter  hai'e  trains  which  exceed  tl^e  speed  of  those  on  the  r> 

lines  on  the  broad  gauge;  owing  to  the  comparatively  unfi>v 

and  curves.   These  remarks  apply  to  the  Bristol  and  Gloupciter.  and  the! 

and  Gloucester.     The  inclination  and   curves  on  the  Great  Western 

London  and  Bristol  are  particularly  favourable  for  high  velocities.     Aa( 

worthy  of  remark  that  in  some  portions  of  the  narrow  gaugr  lin<m,  whan 

gradients  and  curves  are  very  easy,  that  the  speed  atta::  lei" 

that  on  the  Great  Western.     Tlie  difl'erence  of  effecl,  •■■ 

of  the  gradients,   is  shown  in  a  very  atrong  light  by  a  ».ui.i|..i.ijfn  ■ 

occupied  in  passing  over  different  portions  of  the  Great  Wt-Ktem  Una. 

speed'from  Paddington  to  Didcot  by  the  exprcs*  train  u  47i  (■■it...  nmr 

from  Didcot  to  Swindon  it  is  41.1 ;    from  ^H'indon  to  Glon 

from  Swindon  to  Bath  48.  2;  but  returning  only  37.  2;  from  i-  lit 

the  speed  is  46.  3 ;  and  from  Taunton  to  Exeter  only  3!>.  2. 

It  IS  stated  that  the  locomotive  eneines  on  the  Grrat  Western    Uoe  bavaj 
been  altered  from   the  opening  of  the  roilway,  (which    was  designed 
broad  gauge  in  order  to  obtain  higher  velocities  wiih  equal  safetv.)  « 
recently  increased  speed  on  tJie  narrow  gau^e  tines  hiut  uer  i  1 

introduction  of  new  engines  of  greater  power;  und  the  cont> 
think  that  they  are  now  AS  powerful  as  ihry  con  pTohablv  Ih' n,         it 
gnuge;  but  that  the  broad  gauge  lines  have  still  ihc  mi  <ii       ■  ..t  . m 
|}ower,  and  hence  the  velocity  of  their  engip'-s  witlim  i       i  r,         ,  ti 
of  roads,  to  bear  such  incr^^ied  weight  uui! 
express  trains,  the  accidents  arising  from  nn         . 
more  numerous  within  the  last  seven  montlis,  than  within  liit  tivc 
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U  is  qurstionable  whether  tliU  cunU^st  for  Kpeed  ought  to  be  cturied 
Iter  Irbgth. 

opinion  ol*  wvcral  cn^iDe«rs«  ihat  il  U  the  stability  of  the  road,  and 
iwtr  of  ih«  engine,  thnt  will  prescribe  the  limits  of  safe  speed. 
le  Grst  introduction  of  paisciifrer  railways,  speeds  of  about  12  miles 
only  irerc  aniicipiitcd  ;  '  (which  is  dltBciilt  of  comprehension,  seeing 
lucomotivcd  on  the  cooimon  road  went  faster,)  the  roils  then  employed 
m\y  fl.Mhs  per  yurdi  and  (lie  enf^nes  6  or  7  tons.  As  «oon  as  th« 
I  iiiilcft  were  attained,  they  found  it  expedient  to  increase 
\-  yard,  unri  (he  engines  to  10  «nd  I'J  tons.  Since  that  time 
ilii  tiuvr  bcL'n  piogrcKsively  increased  from  05  to  SSlba  per 
cn<nn^  on  the  bruad  f  uuge  to  22  tons :  while  tbost  on 
2  or  3  tons  less,  And  some  few  more;  one  even  of  30  tons, 
iU,  This  increased  weii^ht  has  been  chiefly  obtained  by  lengthen* 
(Kiifnuniiing  thereby  the  evaporuting^  surface)^  and  fixing  the 
iitsidL'.  In  such  engines  as  have  by  this  elongatjon 
[iii'fureand  hind  axles  considerably,  the  position  of 
l^iilirrs  luLve  had,  it  is  said,  a  tendency  to  produce  hh  irregnlAr 
I :  causing  them  to  be  leis  safe  at  liigh  velocilies.  Mr.  Stcphen- 
IV  existence  of  this  defect  iu  some  recent  engines,  but  attribuics 
ty  the  weight  of  the  piston,  which  he  proposed  to  counteract  by  oa 

kiasioncrs  arc,  however,  of  opinion,  that  this  great  length  of  engine 

(„  .1,     ..i.. ;....,. y,t  yf  high  velocities  on  the  narn>w  gauge  lines. 

!i  four  different  journeys  on  the  South  Western 

iri.   -i  '--.■-  whole  distance  was  performed  very  sntisfoctorfly 

lOur  and  S'l  minutes,  including  the  time  of  stoppages,  being  at  an 
'41  miles  per  hour,  on  a  line  which,  in  one  direction,  rises  for  nlength 
tn  40  miles  on  a  wry  prevailing  gradient  of  1  in  330;  and  in  the 
for  several  miles  on  a  gradient  of  1  in  250.  On  each  occasion  a 
five  miles,  on  a  level  part  of  the  road,  was  passed  at  the  rate  uf  53 
imir.  The  lengtli  of  the  engine  boiler  was  only  8  ft.  7  inches,  the 
,6A.  Oinchcs  Iu  diameter;  the  leading  wheels  had  both  inside 
ings.  The  diAmelor  uf  tlie  cylinder  in  one  case  was  15  inches, 
)hei,  both  outside,  and  attached  to  the  smoke  box. 

ipare  the  loconioiive  engines,  the  coniinissioners  remark 

narrow  gauge  have  a  smaller  power  of  evaporation  than 

ige;  and  that  whatever  may  be  the  attempts  to  augment 

that  they  may,  in  this  respect,  be  surpassed  on  the  broad 

iwever,  a  current  opinion  thai  the  engines  on  both  gauges  have 

th*t  speed  and  power  which  it  would  he  justifiable  to  emplovi 

th«   preaenl  sueiigth  of  the  rails   and  the   firmness  of  the 

of  the  driving  nhcels  of  the  broad  gauge  engines  exceeds  that 
inr  wheels  of  the   narrow   gauge   engines,    which  circumstance   is 

"iy  t" !  1    .     1     I.    pcca;  because  the  steam  is  used  to  greater 

i;  fihoclut  upon  the  machinery  arc  less  rapid. 

...  ihat  ut  the  speed  of  '10  miles  uu  hour,  ttiu 

>etwfcu  the  two  engines  may  be  trifling,  but  that  at  speeds  of  50  or 
I  btiur,  it  may  he  wortliy  of  notice.  It  becomes  important  thi^n  to 
ht  may  be  the  greatest  desirable  speed  to  be  maintained  on  rbilwaya 
purpmnt.  The  wishee  of  the  public  will  be  limited  only  by  con- 
oi  '  'd  safety.     The  greater  the  speed  the  greater  will  bo 

id  ;'  'Ity  believed  that  it  will  be  ditficult  to  maintain  the 

ir«u  t^f^til  cMi  tiie  great  trunk  railways.     The  chief  impedimenta 

.7^ .)..  .  ,-.^pjj„g  t|,g  fmj  trains  from  interfering  with 

iriiirii. 
,j.i^  ..^..-li.t,  especially  in  foggy  weather  in  liinc  tw 
mgine  drirvn  tosttrp  the  faiit  itnins. 
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4th.  ThMrthUive  Economy  of  ike  £fftrenigaMge$. — latbefintcrantnetioirfi 
railway,  the  narrower  the  gauge,  the  imaller  will  be  the  eoit  of  tlw  nril 
Thia  appliei  to  tunnelt,  bridgea,  Ttaducts,  embankmenta,  cuttinga,  abedi,  «i^ 
ahops,  turntables,  ttansrerae  sleepen,  and  ballast,  Mid  the  porciiaae  of  Ifl^ 
but  it  does  not  affect  the  raila^  fences,  drains,  and  ■tation*hoi]aea.  The  tm 
difference,  howeTer,  mutt  depend  in  a  W^^^  degree  upon  local  circmnmaM. 

As  to  the  cost  of  the  maintenance  of  Sray,  that  of  the  broad  gange  mntl 
rather  the  greater  of  the  two. 

The  cost  of  the  engines  and  canTine  stock  is  generallj  mora  expenrirt  i 
the  broad  than  on  the  narrow  gauge.  But  it  is  asserted  by  the  adTocates  sf  A 
broad  gauge,  that  as  the  engines  will  draw  greater  loads,  the  work  can  beds 
at  a  leas  charge  per  ton ;  and  that  a  compensation  is  thus  c»btained  fcr  i 
increased  outlay.  How  far  this  is  practicaity  the  case  is  the  next  sabjccti 
inouiry. 

^  The  average  weight  of  a  passenger  train  on  the  Great  Western  n3* 
(independent  of  the  engine  and  tender,  which  weigh  33  tons)  appean  to  bal 
tons;  and  the  average  number  of  passengers  per  train  for  the  half-year  mA 
the  30th  of  June,  1845,  is  only  47.2,  whose  weighty  indndiog  their  tagp| 
may  be  estimated  at  about  5  tons. 

Mr.  Gooch,  the  locomotive  superintendent  on  the  Great  Western,  estiMl 
each  carrioge  and  its  passengers  on  the  broad  gauge  to  weigh  about  9^  ^ 
and  therefore  there  would  he  seven  carriages  to  make  up  the  67  tons  ifea 
apecified.  The  most  commodious  carriages  on  the  narrow  gai^  linei^  swl 
those  on  the  South  Western,  weigh  less  than  5  tons;  seven  such  cami| 
would  therefore  weigh  about  34  tons,  and  being  capable  of  containing  136  li 
class  passengers,  weighing,  with  their  luggage,  12|  tons,  the  total  load  woeU 
only  \g\  tons.  Now  we  find,  that  even  wiui  a  traffic  as  large  as  that  of  I 
London  and  Birmingham  railway,  the  average  per  train  would  mly  bs  II 
passengers,  weighing  about  8  tons;  ao  that,  under  the  supposition  of  a tid 
of  this  extent,  ue  load  of  the  seven  narrow  gauge  carriagea  so  occupied  «■ 
only  be  42  tons. 

But  Mr.  Gooch  estimates,  from  his  own  experiments,  the  relative  poven 
traction  of  the  broad  gauge  engines,  and  of  the  narrow  gauge  engines,  of  1 
South  Western  railway,  when  working  at  the  aame  speed,  aa  2,067  to  1^ 
or  as  67  per  cent.,  and  the  load  of  the  broad  gauge  in  tons,  to  45  tons,  which  m 
be  the  corresponding  load  for  the  narrow  gause ;  ao  that  the  nam>w  ns 
engine  has  more  power  over  the  42  tons  it  would  have  to  draw,  than  the  bis 
gauge  baa  over  its  average  load  of  67  tons,  both  exclusive  of  the  weight  sf  < 
engine  and  tender;  the  narrow  gauge  carriages  in  thu  suppositum  bd 
supposed  to  contain  84.9  passengers,  and  the  broad  gauge  only  47.2. 

Jt  is  obvious,  from  the  foregoing  statement,  that  the  narrow  gauge  enfli 
of  the  class  we  have  been  considering,  has  more  power  over  the  seven  BSfV 
gauge  carriages,  and  a  load  of  126  passengers,  than  the  broad  gauge  ci|^ 
has  over  the  seven  broad  gauge  carnages,  and  the  load  of  the  same  numbir 
passengers ;  and  that,  therefore,  if  the  Great  Western  had  been  a  Dtfr 
instead  of  a  broad  gauge  line,  the  South  Western  engines  would  have  hadi 
aame  command  over  the  existing  passenger  traffic  of  the  Great  Westein,* 
own  engines  now  have  with  the  present  construction  of  that  railway. 

The  commissioners  conclude  their  investigation  of  this  question,  by  < 
termining  that  the  work  would  be  performed  at  about  the  same  expeoifl 
locomotive  power. 

Mr.  Goodi  has  asserted  that  the  Great  Western  company  work  ik 
passenger  trains  at  half  the  expense  per  ton,  at  which  the  London  i 
Birmingham  company  work  their  passenger  trains.  The  fact  is,  however,  t 
Mr.  Gooch'a  calculations  refer  to  the  grou^  and  not  to  the  net  loads;  I 
therefore,  the  comparison  is  not  applicable,  so  far  as  regards  the  pn^ 
these  companies,  and  affords  no  proof  of  economy  in  working  the  pasasl 
traffic  on  the  Great  Western  si'stem. 

In  the  case  of  "  goods  traffic,"  the  circunutancas  are  not  the  same;  rail 
conveyance  for  merchandise  seems  only  to  be  required  a  few  timet  ia  < 
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iT,  aiM  ilio  I  mini  are  generally  large.      Tie  "through"  vaggons  have  for 

moil  pArl  a  lull  load,  and  the  disproportion  between  the  grosjt   and  nett 

r^tu  consequently  much  Icfls  tlian  in  the  passenger   trains;  alii),  however, 

frtqaenlly  happens  on  the  London  and  Birmingham  railway,   thai  wnggons 

forwarded  to  a  conniilerable  distance  to  "road  side  stations"  containing 

^ol more  than  a  ton  ol' goods;  whtcii  must  happen  on  any  long  line  of  railway. 

3rhe  same  occurs  atao  in  waggons  coming  in  from  branches  along  the  trunk 

line,  and  in  all  sucli  coses,  the  heavy  large  waggon  of  the  broad  gauge  must  be 

bEhudraotageous ;   but  Klthough  the  eril  is  not  so  great  will)  goods  waggons  nf 

v»  broad  gauge  a^  with  thvir  passenger  carringes  ;  still  the  lois  by  dead  neight 

•  greater  with  these  than  by  tne  ainollcr  waggons,  and  we  do  not  perceive  any 

rinuiUig;e  in  the  broad  gauge  to  counterbalance  it ;  for  where  speed  it  not  an 

i^vci,  we  believe  that  engines  of  nearly  the  same  tractive  power  are  lo  bo 

EtHifn!  on  many  narrow  gauge  line«,  a.t  those  in  use  on  the  broad  gauge. 

Tbu«  far  the  question  has  been  considered  with  reference  to  the  railways  as 
Eb«y  now  exist,  and  composed  in  a  great  measure  of  trunk  lines  of  considerable 
tfaRic;  but  the  railways  to  be  mode  in  future  will  in  some  degree  be  branches, 
ir  ltne«,  in  districts  having  less  trafllc  than  is  to  be  provided  for  in  the  existing 
aflwayn;  and  hfnce,  if  for  the  greater  trunk  lines  a  superiority  were  due  to  the 
mtd  gauge  system,  that  superiority  would  be  less  for  lines  yet  to  be  constructed. 
bf  a  smaller  amount  uf  imilic;  anil  utfcesanrlly,  if  the  preference  were  given  to 
the  Dorrow  gauge  for  the  existing  lines,  that  nystem  would  be  still  more  entitled 
to  the  prel'rrence  for  the  railways  of  smaller  traffic  to  which  we  look  forward. 

Towards  the  close  of  this  inquiry  Mr.  Brunei  requested,  on  the  part  of  the 
broad  gau^e  companies,  to  institute  a  set  of  experiments  to  test  the  power  of 
i^cir..n,7  nes;  and  Mr.  Ihddcr,  on  the  part  of  the  narrow  gauge  companies, 
'  in   consequence   of    such  application,    to    make    corresponding 

^«"-['  ■  19  on  111 e  narrow  gauge.  After  sanctioning  these  trials,  and  being 
t  at  the  performance  of  them,  we  may  obsenre,  without  entering  into  a 
detail  of  the  results,  that  they  proved  the  broad  guugeengines  lo  possess 
[Wtler  capabilities  for  speed,  with  equal  loads,  and  generally  speaking,  of 
melling  greater  loads  with  equal  speed:  and  moreover  that  the  working  uf 
nek  sa^'ines  is  economical  where  very  high  speeds  are  required;  or  where  the 
leads  to  he  conveyed  are  such  as  to  require  the  full  ])ower  of  the  engine.  •  *  * 
**  Alter  a  full  coiiuderation  of  all  the  circumstances  that  have  come  before  us, 
dof  the  deductions  we  have  made  from  the  cvidcoce,  we  are  led  to  conclude — 
**lit.  That  AS  reg^ards  the  Mn/ety,  accommodation,  and  convenience  of  the 
Mengers,  «io  decided  preference  U  due  to  either  gauge,  but  that  on  the  broad 
Haoge  the  motion  is  generally  more  ea.<iy  at  high  velocities. 

3d.  That  in  respect  otapeed,  we  consider  the  adwtntagen  are  with  the  broad 

but  we  think  the  public  safety  would  be  endangered  in  t>tupIoying  the 

capabilities  of  the  broad  gauge  much  beyond  their  present  use,  except 

more  consolidated  and  more  substantially  and  perfectly  funned   tbaii 

the  e&isting  lines. 

That  in   the  commercial  case  of  the  tratuport  of  gooie,  we  btHeve  the 

lo  possets  the  greater  convenience,  and  to  be  more  suited  to  t/ut 

<rf  the  eotmtry 

at  the  hroad gnn^e  involves  the  greater  outlay,  and  that  we  have  not 

to  discover  cither  in  the  maint*.niajic«  of  way,  in  the  cost  of  locomotive 

ur  in  lIil'  other  annunl  exj>euses,  any  adequate  reduction  to  compensate 

1  fir*t  cost." 

oners,  esteeming  the  importance  of  tfae  highest  speed  forezpreti 

at  being  of  far  less  moment  than  oHbrding  increased  convenience  to  the 

'  traffic  of  the  country',  consider  that  the  narrow  gauge   should   be  pre> 

for  general  convenience;    and  if  uniformity  should  be  required   tliey 

end  tliul  uniformity  to  be  produced  by  an  alteration  of  the  broad  to  the 

"  i';:e ;  especially  as  the  extent  of  the  former  is  at  present  only  274 

'   that  of  the  latter  is  1901  miles;  and  ai  the  alteration  uf  the  former 

-^.  .M.^cr.  even  if  of  equal  length,  would  be  the  leas  costly  as  well  as   the 

tetfkttlt  operation. 


■ 
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BROAD  AND  NAUROW  GAUGES. 


They  wisb, however, not  lo  he  nndrrvtoud  toexprew  an  opinion  Uut 
of  4ft.  H^in.  ifl  in  all  re«pocl»  the  belt  suited  for  the  genrnil  pui 
country.     Some  engineen  have  recommended  b  feet  as  lh#  bebt  di_ 
others  have  mggested  Aft.  3in.,  SiX,  din.,  and  even  6ft,,  but  none  »o  muchj 
except  thoie  who  are  intcretted  in  tlie  broad  gaug^e  lines.     A^«Jti,  (tutn« 

engineers  contend  that  a  4t\.  8^  gauge  gire«  ample  space  fur  uU  tite 

requirementA,  and  recommend  no  change  lo  be  maoe  in  the  gauge.     TUt  Emt 
Counties  railway  vu  originally  constructed  on  a  gauge  of  5  feet,  and  bui 
been  converted  into  a  gauge  of  4ft.  Hjin.  to  avoid  a  break  v{  gaojre;  and  it  I 
been  itated  thnt  some  lines  in  Scotland,  originally  on  the  gauge  of  5A.  .Iin.  < 
about  to  be  altered  to  4fL  8Jin.  for  the  same  reason.  •  •  • 

Under  the  present  stale  of  things,  we  see  no  suHicient  reason  to  recnmmi 
the  adoption  of  any  gaujje  intermediate  between  the  narrow  gauge  of  -iri. 
and  the  broad  gauge  of  7  feel ;  and  we  are  particuhirly  Rlruck  liy  the 
RtancCi  that  almost  all  the  continental  railways  have  been  furmrd  upon  ibt" 
8}  gauge,  the  greater  number  having  been  undertaken  after  u  lung  ei 
of  both  tlie  brood  and  tbo  naiTow  in  this  country :  nor  must  the  fact' 
sight  of,  that  some  of  these  railways  have  been  planned  and  conUrm 
English  engineers,  and  amongst  that  number  we  nnd  Mr.  Brunei,  the  ongit 
projector  of  the  brood  gauge.  Mr,  Brunei  was  also  the  engineer  of  the  Mrrt 
xydoil  and  Cardiff  line,  which  Is  on  the  4ft.  8|  gauge;  und  we  Uiiiik  tJial 
motives  which  led  to  his  adoption  of  the  narrow  gauge  in  that  ii 
equally  apply  to  many  Knglish  lines. 

Wc  are  sensible  of  tlie  importance,  id  ordinary  circumstances,  of'j 
commercial  enterprise,  as  well  as  the  genius  of  scientific  men,  unf«tte| 
therefore  feel  that  the  restriction  of  the  gauge  is  a  measure  that  shouts 
lightly  entertained;  and  we  are  willing   lo  admit,  were  it  not  for  the  great  i 
that  must  ine^ntably  be  experienced  when  lines  of  unequal  gauges  come  il 
contact,  that  varying  gradients,  curves,  and  IrofTic,  might  jiutify  some  iliffM 
in   the  breadth  of   gauge.     This  appears  to   he   Uic   view  which    Mr. 
originally  took  of  the  subject;  for  the  Great  ^Vcgtern  proper  it  a  lint 
unuHually  good  gradients,  on  which  a  larger  pascenger  tramc  was  antiripat 
and  as  it  touched  but  slightly  on  any  mineral  district,  it  embraced  aJi 
veniences  and  advantages  of  the  broad  gauf^c  system,  and  was  com] 
free  from  the  influence  of  those  defect*!  on  which  we  have  coromeni 
siirh  a  brea<llh  of  gauge,  however  applicable  it  may  have  been  cunstdei 
particular  diHtriet,  appears  ill   suited   to  the   requirements  of  man/ 
iiortliern  ond  midland  lines. 

In  reference  to  the  branches  already  in  connexion  with  the  Great  We*'' 
railway,  we  muy  observe,  that  the  greatest  average  train  on  the  O 
fur  two  weeks  in  July  and  October  was  onlyiNtom;  on  theChrlt*-' 
it  did  not  exceed  46;  between  Bristol  and  KiKetor  Ct3;  Jin  '  ' 
Bristol   it  was  under  GO  tons.     Wiih  such  a  limited  l 
broad  gauge  engine  seems  beynnd  the  requirement!  of  ...■•.-'.  ...-.xi, 

From  an  esiiniate  furnitthed  to  us,  and  (he  general  gniuuds  of  wtilcli] 
no  reason  lo  dispute,  we  find  that  the  expensi'  of  altering   iIk    'visuui 
gauge  to  narrow  gauge  lines,  including  ilie  alteration  or  »l 
motives,  and  carrying  stock,  would  nut  much  exceed  £1,000,4" 
feel  that  we  can  recommend  the  leginUture  to  sanction  such  nji   t,kp«-i 
the  public  moniea,  nor  do  we  think  that  the  companies  to  which  the  bi 
railways  belong  can  be  called  upon  to  incur  such  an  expense  tlieiiiacUeaj 
made  all   their  works  with  the  authority  of  Parliament],  nor  even 
limited  expense  of  laying  down  inlemipdiat^  rails  for  n<UTuw  gang^l 
Still  less  can  wc  propose,  for  any  udvantace  that  has  been  fuggi 
alteration  of  the  whole  of  the  railways  of  Great   Bririi"    -■'''  <"— - 
■tuck  and  enginea,  to  some  intermediate  gauge.     The  < 
he  vastly  more  considerable  than  the  sum  altove  iiu 
inconvenience,  and  danger  to  the  traveller,  and  the  intcrruptiuu  lo  tt 
traflic  of  the  country  for  a  considerable  ported,  and  jUuiost  at  ouo  and 
lime,  would  be  auch,  that  this  change  cannot  be  seriously  ent<rt4io«d. 


CLEANSING  RAICA 
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f.irf-^riin^  rnnndrrationi.   the    commiflaioocn    submit    the  following 

lilt*  legiilature;^ 

■  r  of  ^ft.  HJiM.  be  d^ctoreH  by  the  L*gi4lature  to  be  the 
u*,  i  ill  iiii  pntiir  ratiwayK  now  mt^tt  conttrueiion^  or  htreafter  to  he 
in  Great  Jiritain, 

ujilraa  bij  the  rf"'"''  --f  if-,'  Lef}i»iatvrf^  it  Mhonltt  not  he  pFrmitted 
on  \)f  iinj/  r.i*Y;  /  to  alt^r  the  gaugf  of  iuch  rat/tnti/. 

in  ortUr  to  cO'.-^  jt-nerat  chant  of  nnrrmv  gauge  commHni- 

from  the  ttorUt  of  England  to  the  souiherm  cooMt,  any  ttiitable  meoMure 
bt  jiriimr  trri  to  form  M  ttarvow  gauge  iinJt  from  Oxford  to  Heailiog  nnd 
.  or  by  any  ihorter  route  connecting  Uie  propoted  Itugbif 
•  fie  South  ff'ntem  rniUvat/^ 

■i  lu  be  Jitrmed  with  a  hroad  gauge  line  would  involrtt 
ur  first  recommetulation  be  adapted,  great  comm^r" 
1/  /J,-  (•iilaitu'd  by  reducing  the  gauge  of  ifie  preaeiit  hntad 
narrow  gunge  of -tft.  Siin.  and  we  therefore  think  it 
•■'piita/de  mean*  xhoidd  be  found  vf  producing  ruch  entire 
■'f  of  adopting  tuch  other  course  tu  tvottld  admit  vf  the 
ON.'  .',^  passing,  without  intemtption  or  dangeVf  along  the  broad 


X. 
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f7f. — To  avoid  ihc  impeilimrnt  that  is  likely  tn  occur  occaaion- 
;  ice  upon  rHilwDva,  Mr.  Cihnte,  ol'Bury,  has  proposed,  under  a 
.  liiUd  tho2l9t   February.  1^31,  to  dissolve  the  vaine  by  making 
Hour,  and  caitaiiig  bo t  water,  sleani,  or  hot  air,  to  pass  through  ibem, 
them  at  a  temperature  abore  the  freezing  point.     For  this  purpoae 
be  erected  by  tbe  side  of  the  radroad,  at  dislancea  of  two  or  tDree 
vscli  other.     One  of  these  boileni  being  iupplied  with  water,  and 
K  tbe  water  is  forced,  by  the  preuure  of  steam  on  its  surface,  through 
tunicftting  with  the  hollow  rail,  and  reaching  nearly  to  the  bottom 
[er,  and  aluiig  the  railway,  tilt  it  ccaaes  to  give  out  a  sufficient  quan- 
btat  to  melt  the  snow  or  ice  which  may  lodge  on  ibe  mils,  whcu   the 
>ircd  into  another  boiler  by  means  of  a  feeding  vessel  placed  over 
le)  i»  connected  with  the  boiler  by  two  pines,— the  one 
tttom  to  Tpry  nearly  the  bottom  of  the  boiler,  to  fomi  a 
cor-  and  tlie  ntm-r  fnim  its  (op   tu  the  top  of  tbe  boiler,  to 

%Uuii ication.      l^ch  of  these  communiffations  is  provided  with 

:ock  and  levers,  both  of  which,  as  well  aa  one  from  a  cock  on  the 
}h  supplies  the  feeding  vessel,  are  connected  with  a  float  in  the  boiler, 
~  a  wire  ponin^  through  a  stufUng-box,  in  a  manner  similar  to  that 
'.  Vol.  I.  p.  216,  where  tlie  float  deflccnds  by  the  escape  of  water 
exit  pipe  into  the  rails :  the  *tPflm  and  water  rommunicntion  from 
^Tciacl  to  the  boiler  are  thereby  opened,  while  the  supply  pipe  to  the 
dosed,  when  the  water  contained  therein  is  forced,  by  the 
on  tts  snrrace,  into  the  boiler,  tilt  the  Hoat  is  elevated  so  as 
lutiication  between  the  feeding  vessel  and  the  boiler,  and  to 
tt  between  it  and  the  hollow  raits,  for  the  admission  of  a  fresh  supply 

ilic  specification,  that  instead  of  the  hollow  rails,  hot  water 

;i|  along  tlic  line  olroad,  in  contact  with  mils  of  the  usual  con- 

The  lengths  of  hollow  rail  are  connected  together  by  pieces  of 

&Uing  Accurately  into  the  ends  of  the  pieces  of  hollow  ruila,  which 

a  ipttce  between  tliem  sufficient  to  allow  of  their  expansion 

tempcmtTirc. 

>  itig  the  rails  from  snow,  grease,  or  sand,  while  tho 

.  Mr,  Melling  applies  small  jet  pipes,  which  hang 

-iiiti-  of  fueh  rail,  and  tlirnngh  these  pipes,  by  niearis  of 

J  witli  tlie  builcr,  either  steam,  or  hot  water  and  jteam» 

■  A 11  an  Hs  to  make  the  rails  perfectly  clear  and  dry,  which 

•  >r  at  the  sUUion  ends  of  the  ruilf,  where  they  arc 

liid  tu  prevent  the  slipping  eflect  of  the  wheeU; 
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WATER  CRANE. 


efpediHy  when  tned  tn  combination  with  the  patentee's  improved 
coupling,  described  at  page  452. 

WaUr  Crams. — ^The  mechanism  for  supplying  the  tenders  of  Io< 
engines  with  water,  necessarily  differs  according  to  its  situation,  thepf 
the  source  whence  the  water  is  derived,  ana  other  circumstances; 
arrangement  usually  consists  of  a  cintern  elevated  about  10  or  12  feet  i 
railway,  from  which  the  water  flows  into  what  is  termed  a  water  crane, 
or  neck  of  which  turns  on  a  pivot,  and  permits  the  water  to  be 
discharged  by  the  opening  of  a  valve  or  coca,  into  the  reservoir  of  thi 
In  the  toUowing  cut.  Fig.  1,  is  given  an  elevation  of  a  water  crane,  wil 
.proved  valve  applied  thereto  by  Mr.Underhay,  and  for  which  he  has  1 
a  patent.  The  external  form  of  this  portion  of  the  water  crane  is  she 
but  in  order  that  it  may  be  better  explained  and  understood  wa  hav 
tlus  new  "  Cam-valve  cock  "  (as  the  mventor  terms  it)  in  section,  on 
Male  by  Fig,  2.    At  a  is  the  valve-box;  b  the  inlet  pipe ;  e  the  out 
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fine  valve,  y  the  spindle  which  works  through  the  stuffing  box  shown 
handle  to  the  cam,  which  is  cut  away  on  both  sides  and  through  to  tl 
shown,  and  an  arched  piece  s  is  left  standing  out  from  the  centre  (wfac 
endwise),  with  an  open  space  between  it  and  the  body  of  the  cam.  1 
spmdle  has  a  cleft  made  in  the  upper  end  of  it,  the  two  cheeks  of  whi 


CURTIS'S  TRAVERSING  JACK. 
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p!n  L    Thtf  irched  piece  «  of  iho  com  ii  inffortcd  in  Uiii  cleft  Iveliind 

'  ■  i'»rti  handle  is  brought  doirn  into  the  poiiition 
iridle  and  cloiies  the  v»lve  with  an  inteusity  of 
..i.    ^w,,i,tvi  w.  'U<d  opposite  surfttces  by  merel)"  the  weight  of  ibe 
'To  open  the  valvp,  it  is  ut'coune  only  retj,ui»ite  tu  lift  the  handle, 
'^nfcoiialrnclion  of  this  %*alve  apparatus  aiid  the  eoso  and  ccrtninty 
iun.  render  it  a  very  desirable  appendage  to  railway  watur  cranes. 

'^' •••)fj   Jack. — The   accompanying    figured   represent   Curtis'a 

:   'k  "  for  replacing-  an  engine  or  carriages  upon  the  niQ. 
,  .t  holttrd  tf)  the  plank  c;  at  the  other  end  of  the   plank  is 
y,  in  which  the  toe  of  the  strut  advances  us  the  «eri?w  6  ts  elevated; 
kfi  in  a  joint  in  the  follower  X*;  the  position  nf  the  ntrut  when  the 
drpre&sed  is  ihown  by  the  dotted  liuet.    The  object  of  iMs  itrut  ii  to 


.'  of  the  violent  cross  strain,  to  which  the  apparatua  i«  subject 
u<  or  carringr  is  pulled  over  by  llie  lever,  which  Hlrain  U  entirely 
lo  ihe  iUut,  and  the  screw  has  merely  to  carry  the  load, 
ition  of  traversing  the  jack  ia  as  follows: — by  hooking  the  link  i 
ikof  ihc  lever  e,  the  tue  of  the  lever  being  inserted  into  a  ratch  of  the 
lower  plunk,  a  mnn,  bearing  down  the  end  of  the  Icvpr,  drags  the 
.  lowards  hioi  with  great  facility :  t!ie  same  lever 
i<fodiice  the  traverse  motion.       liy  tluH   appa- 
it;u>    wi  (    iM,i:,  ,.  ^.-rM  iias  been  replaced  upon  the  rails  in  five  minutes 
Uk  vDpDfer  and  stoker  uloue;  thus  those  delays  which  are  the  luhject  of 
oyaucc  and  loss  to  railway  proprietors  ond  the  public  need  not 
tore.     The  apparatus  is  exceedingly  |»ortflble  and  cheap,  and  no 
tu  be  allowed  to  go  out  without  its  being  sent  along  with  it :  it  may 
cither  upon  the  tender,  or  upon  some  other  place  which  may  be 
for  U. 
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SECTION  III. 


LOCOMOTIVE  EN'GINRS  AND  CARRIAOESr 

lacrauvd  eiflcicDcr  of  modem  Locomotlm. — Slmtluin  In  th*  g»9gai  i 
StCBbesuon'*  Tftteat  Eogincfl.— Mrlltiu'a  PaiFiil  Eofium  witlt  dm  CoopJInpi,  mhI  t^K^ta,  i 
SUdenlrc*.— Jarleure  uid  Co.!  itx  -hnlnl  riijlnn     Ttn  ttif  nnniinirtln  ■iiiilwirfl 
■od  fix  wboHrd  kngtor*. — Bury  and  Ot'f  defence  of  four  wIiMtod  Itininw, 

,    Englnver's"  fejiljlhcreto.— RcmarkiUictvmi. — EipcrimenUoatheOnwl  ' 

and  Btrminithani  1Iim«.— WyodM  and  Erie»*an'i  trDprorrtnciit  for  ueeadi^  f  ■»  IfiiJ 
KoUmui'i  LoootDotlveOuldn.— ProHer'i  OuId«Arbe«i».— Strph*aMD*f  eomMmaAAilil^-l^ 
P«t0tit  Wheelft— LlMromb'i  P^irnt  WhrrUfor  tmcentinft  VlbaxiaDandNwc— Direfc'iVtiiM 
FcUled  Wbeeb.— Mode  of  fixing  Tutxra  in  BoUm.— Watet  Gauf*.— Vatcr  Aah  bos.— B«f!" 
Buffitn.— MiUett'«  Bufcn.— TeniitDii>  Buffer— Cunia'i  ufHy  PaMencer  CAnucE^-CvOii 
Improved  Truck  for  th«  conreyaiu-v  of  Cu rum.— BooOi'b  KaflvmT  Coonacten,  ud  Wtl  < 
fthockiin  Speed.— Hict'e  Locomotive  Eccioe.— Booth'a  Patent  Axle  GreMc. 


Haviho  explained  the  various  arrangements  of    the  railway  and  iti 
loriei,  wc  now  proceed  to  dcflcritw  the  coiutructioii  of  the  teveral  kiadi 
Tehicles  which  run  thereon. 

Since  the  first  introduction  of  r&ilwayt  for  passenger  traiBc  by  locomotn 
engines,  that  is  to  say,  since  the  opening  of  the  Liverpool  and  Maocbali 
line,  the  efficiency  of  the  engines  has  been  greatly  augrnented;  thote  of  A 
present  day  transporting  mucu  heavier  loads  at  a  greater  speed,  and  at  a  ' 
cost,  than  the  cnginei  of  15  years  back.     This  is  owing  partly  lo  lna« 
dimensions  of  the  boilers,  and  the  steam  cylinders,    and   somewhat  to  tb 
splendid  accuracy  of  workmanship  and  solidity  of  construction  which  thekM 
rivalry  of  the  manufacturing  engineers  has  induced  them  lo  put  forth  :  toafa' 
may  be  added  many  improvements  in  the  details  of  the  machinery;  n 
tending  to  simplify  and  reduce  friction,  olliers  to  create  new  etTects  and 
increase  efficiency.  Nevertheless,  in  the  principal  combinations,  and  the  geoffl 
features  of  the  whole  structure,  there  is  a  certain  similarity,  which  whiW  ! 
attests  their  relationship,  distinctly  shows  the  intellectual  training  Lo  vUc 
they  have  been  submitted  by  the  mechanists  of  the  present  day. 

The  boiler  is  almoit  uniTersally  composed  of  a  vertical  compartmeot  (s(|usl 
or  cylindrical  in  its  horizontal  section),  containing  within  it  the  fhmace,  (nsi 
designated  the  "fire-box/*)  surrounded  by  water;  this  vertical  compartmM 
opens  into  a  horixuntal  cylindrical  chamber,  containing  the  greater  portiM 
the  water,  which  is  heated  by  ihe  gaies  and  flames  proceeding  from  the  fii 
through  an  extensive  series  of  small  tubes  of  thin  metal,  lying  horisootaDy 
parallel  straight  lines  throughout;  one  end  of  every  tube  being  open  lo  ll 
fire,  to  receive  the  heated  current,  and  the  other  end  opening  into  a  vertie 
"  smoke  box,"  at  the  other  extremity  of  the  horisootal  cylindrical  dwnbc 
Into  this  smoke  box  i«  discharged  all  the  smoke  and  gaseous  products  of  d 
combustion,  which  escape  in  a  rapid  current,  excited  by  a  blast  produced  by  d 
escape  of  the  eduction  steam  into  a  small  chimney,  erected  immediatdy  o^ 
it  The  requisite  supply  of  fuel  for  the  journey,  and  of  water  for  eva|rarft^ 
is  carried  by  a  judiciously  contrived  machine  called  a  tender,  which  is  liskt 
close  to  the  engine. 

The  principiU  diversities  in  the  constniction  are  to  be  found  in  the 
and  position  of  the  wheels ;  in  the  description  of  the  framing,  which  sometiii 
extends  outside  the  wheels,  and  aomelimes  lies  within  them ;  and  in  the 
tton  of  the  steam  cylinders,  and  the  mode  of  connecting  them  with  th« 
erf  the  driving  wheels.  In  some  engines  the  steam  cylinden  arc  pWcJ  m  B 
■nidke  box,  and  the  connecting  rods  transmit  the  force  to  two  >:■ 
at  rij;ht  angles  lo  each  other,  near  the  middle  of  the  axle  of  the  drl . 
whilst  in  otiicr  engmea  the  steam  cylinders  are  placed  outside  the  rrnniv. 
driving  shafts  are  straight,  and  the  connecting  rods  are  attached  tu  cranks  fix< 
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i  at  Ibe  iliafl,  nr  tii  pioK  in  the  Ikmsm  of  t}ie  wlieeU.      In  the  parly 
Torkioj;  of  the  Miuich«Blcr  and  Liverpool  railway,  ihc  locumutive 
vet*  genexaUy  conslnictod  with  a  double  cranked  axis  upon  tlic  two 
mutiiliceli  of  the  carriitge;  which  wheels  were  provided  with  Unnges  on  their 
to  keep  the  en^^'incs  on  the  rails.      But  this  mode  of  construction 
ird  by  Mr.  Stephenson  to  be  dcfcetive,  owing  to  the  lial^ility  of  tho 
taj^tuu  1  TAini'd  or  broken  by  the  excessive  friction  of  the  flanges 

Hpt  iht-  '  Lilly  in  making  deviations  from  the  stroiglit  couree.  Any 

Bunt  ben-:  ercinked  axle,  ahboiigh  nbort  of  a  fracture,  will,  it  is 

cnlmi,  by  wheels  out  of  square,  produce  a  violent  surging  motion 

of  ibt  M)^nu>,  uiiLi  render  a  fracture  of  the  axle,  ur  the  running  of  the  engine 
off  Hie  miU,  extremely  probable.  To  provide  a  remedy  for  inch  aerioua 
liibliti^s,  Mr.  It.  Stephenson,  under  his  patent  of  1833,  divested  the  tirw  of 
Ike nuin  impc!l(?d  wheels  of  their  H.inpea,  and  in  lieu  thereof,  employed  two 
luill&diliuoniil  wheels  with  flanges  bcbind  the  former.  These  additional  whechi 
iws  ftpplicd  beneath  the  fire-place  end  of  the  boiler,  fur  keeping  the  enpne 
Knigblon  the  rails  in  its  prof^ess  forward;  and  the  axles  of  these  wheels  being 
Itnight,  and  consequently  stronger  than  tho  cranked,  arc  not  liable  to  Itc  brokea 
irlwDt,  fli  ejTperience  has  proved  with  respect  to  the  axes  of  tlie  fore  wheels, 
laed  unaltered. 

les  made  by  Mr.  Stephenson  to  carry  out  these  improvaraenta  we 
mui  DOW  proceed  to  describe  with  reference  to  the  annexed  cuts,  designed  to 
NMM  the  same.  At  K  K  ore  main  impelled  wheels  on  the  cranked  axles, 
ittfMut  any  prrrji«cting  flanges  on  the  tires,  which  run  on  the  edge  rails  L. 
a  U  ore  tlie  additional  small  wheels  with  tlangts,  applied  beneath  ihe  furnace 
lai  fif  i!u^  h,jil.  r;  and  O  are  the  ordinary  small  wnncls  with  flanges  beneath 
Wf'  f  tho  boiler,  wh*»re  the  working  steam  cylinders  are  situated. 

nt*-  t>  uid  M  with  flani'es,  keep   the  engine  stniight  upon  the 

IhH  tad  tlie  Uige  impelled  wheels  K  have  only  to  advance  the  engine,  and  to 
ll»  I  due  proportion  of  tlie  weight.     By   this  arrangement,  therefore,  the 

SuU  EUoitUon. 


l^nd  mU  U  liberated  from  all  lateral  stnun,  which  is  wholly  transferred 
^«nall  wb«eU  with  flanges,  which,  having  straight  axles,  are  capable  of 
Igit 

oAan  of  eaacntial  importance  to  be  able  to  arrest  the  progresa  of  a 
on  a  railway  with  great  prumplitude;  and  the  breaks  iu  ordinary  use 

3  L 
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for  this  purpose  have  not  always  been  found  suSEtcientty  potent.    Ai  ft  mariy 
for  this  incoDvenience,  Mr.  Robert  Stephenson,  under  the  same  pfttent,  propoaes 
to  employ  the  force  of  sltam  acting  upon  pistons  or  plungers  in  small  cylinden; 
so  that  when  it  is  required  to  stop  the  train  it  is  only  necessary  to  turn  a  nnaU 
cock,  which  allows  the  steam  to  flow  instantaneously  througn  a  pipe  into  the 
cylinder,  and  by  its  pressure  on  the  piston  give  motion  to  a  system  of  leven, 
which  cause  two  breaks  or  clogs  to  be  forced  against  the  peripheries  with  gmt 
energy,  and  to  arrest  the  motion  of  the  vehicles  very  quickly.      These  clogiw 
breaks,  and  their  mode  of  action,  are  shown  in  the  side  elevation  on  the  pre' 
ceding  page,  a  is  the  hollow  cylinder  into  which  a  pluneer  is  titled,  to  act  bv  a 
lever  y,  and  an  upright  rod  /,  upon  the  two  brakes  d  a,  which  are  suspended 

End  £igvation. 


by  pendulous  links  z  from  a  centre  pin  or  bolt  e,  fixed  to  the  frame.  Hie  brcab 
are  caused  to  apply  to  the  circumference  of  the  tires  of  the  wheels  K  and  Ut 
by  means  of  links,  which  are  interposed  between  the  two  breaks,  and  wUA 
links,  when  put  down  into  an  angle,  as  shown  in  the  figure,  leave  the  liissh 
free  of  the  wheels  K  and  M ;  but  when,  by  opening  the  cock  e,  the  ateam  fria 
the  boiler  is  admitted  through  the  pipe  b  6,  into  the  hollow  cylinder  m,  itxvm 
up  the  plunger  therein  ;  and  the  latter,  by  its  lever  v,  and  rod  /,  draws  19  lh> 
links  towards  a  straight  line,  and  then  they  force  the  two  breaks  apart  &<■ 
each  other,  against  the  wheels  K  and  M,  with  an  increased  force  beyond  Art 
which  the  plunger  exerts ;  that  increase  of  force  being  in  consequence  of  dM 
leverage  at  y,  and  the  oblique  direction  of  the  links.  When  the  handle  of  ^ 
cock  c  is  turned  the  other  way,  it  allows  the  steam  to  issue  through  an  u{Hri|bl 
bpout,  and  escape  from  the  cylinders  into  the  open  air. 

The  following  letters  have  reference  to  the  other  parts  of  the  engine* .  At 
h  is  the  fire-box ;  i  the  ash-grate ;  J  is  the  boiler,  cylindrical  in  shape  thram^ 
the  lower  part  of  the  transverse  sectional  area  of  which  are  pasaed  loDgitMi' 
oally  a  great  number  of  small  brass  tubes,  proceeding  mm  the  famiat 
chamber,  which  serve  as  the  hot-air  flues,  and  conduct  the  same  into  te 
smoke-box  /,  at  the  other  end,  whence  the  gases  resulting  from  the  conbor 
tion  of  the  fuel  ascend  the  chimney  n;  p  is  the  steam-head ;  9  a  safety*valTtS 
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r  Macither  rtdvc,  the  extrcmitjr  ol  the  lever  of  which  is  hcU  down  by  the  elastic 
fan*  of  a  Bpring  jfttfcl-yanl  nt  <  ;  t  \a  &  man  hate  ;  w  tlie  working  gcer ;  »  »  « 
tSi*  fftn»|!«  ;  If  w  the  iron  bntckets  that  connect 
tbv  mftchincry  to  l)ic  wooden  frAiiic ;  t  the  tire- 
(loor ;  y  the  throttle-cock^  provided  witli  a 
and  f;radullt<^d  icale.  la  thti  end  clevution 
riU  be  observed  llmt  the  axei  of  the  ruiniing 
■!•  M»  like  thoNe  at  O,  »re  sttaij^lii; 
farm  of  the  axles  to  ibe  vheeU  K, 
Ttprcaentcd  in  tlie  annexed  ctili  and 
forced  with  great  care  from  tha 
quality  uf  troUi  and  are  turned  and 
ii»  well  A9  tlit>  tunning  wheels,  iu  the 

U(-:(.>iTioUvc  eiiL'-ine*,  coti&tructc-d  according  to  the  description  of  the  for*- 

ison  »ttyf,  hove  the  ctl'cct  of  preventing  the  buiten  being 

■>  uRtiaJ,  hy  ullowing  ihem  to  bt*  made  of  greater  magnitude 

UiL-  additional  wheels  supporting  the  extra  weight.     Tiie  bearing 

••*{  for  ihp  vxtrii  sinuU  wliecU,  the  aamu  ua  it  nuw  done  fur  other 

x'fi;  the  six  upringa  used  cniiaing  all  the  mx  wheels  to 

n  the  rails,  and  ease  all  joltH  and   concnssions;  the 

!  the  whole  weight  uf  tho  engine,  which  in  to  be 

1>,  being  regxilated  by  the  atn-ngllt  and  "ctting  of 

The  niain  wheel*,  which  are  impelled  by  the 

m  '■.  cQsci,  left  loaded  with  as  much  of  the  weight  of 

Mg  [<  lit  adliesioa  of  those  wheels  to  the  rails,  to  avuid 

If  uicmin.  the  entire   capacity  of  a  boiler  b,    the  more 

h-rr-^int'  *"i  contain;  iind,  cousequeutly,  render  unnccetaary 

L  «U>cli  ui>opiviudicial  to  ihc  metal.  And  the  jet  of  etluction 

wn  mtn  the  chimney  to  produce  a  rapid  draught  lliereiu, 

U*  gru^y  diiuintabed  in  it«  velocity,  which  will  permit  the  eduction  «l«ftm 
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lo  escape  from  the  working  cyUndera  with  greater  freedom  thiin  oouM  bt^* 
mitted  with  suiftller  boilers,  whcrciii  a  pieater  heat  and  a  more  ntpid  gcustUon 
of  steam  are  indispenfiable  to  funiiah  the  requisite  power. 

The  annexed  cut  pxhibiUanniher  form  of  Mr.  Stephenion'aloconiolJTe  enpnt,! 
hill  with  the  fOTcgoing  improvement  added  thereto.     Tl)e  foremost  whceUiiAl 
chimney  end  of  the  boiler,  are,  in  tliis,  however,  impelled  by  meiuivof  mU^ 
cranks  and  eonnecting  rod^,  a«  well  as  the  two  middle  wheefi  K,  which  ore 
the  cranked  axle;  in  other  respects,  the  improvement  ift  the  «ame  oa  ta 
other  engine.     The  breaks,  or  ctoga,  are,  of  course,  applicable  lu  this 
other  engine,  but  ttiey  arc  left  out  in  tbia  instance,  as  being  unneccasorf  J 
lUuKtration. 


MfUUig*»  Patent  Coupltnpn  and  Iheakt. — To  obviate  ih^^  \r,^nnx-^t,; 
waste  of  jKiwer  by  the    slipping  of  the  wheels  of  Id 
when  tliey  are  in  a  wet  or  pjcasy  Btate,  Mr.  John  Mfli 
muna^r  of  the  locomotive  department  of  the  Mancheftf-r  ond  Lv 
way,)  hat  devoted  much  of  his  attention.     In  the  tpecification  of 
ffrahted  in  July,  1837,  and  reported  in  Ncwiun's  Journal  for  Jantury/ 
(whence  we  derive  the  following  account,)  he  observes; — 

'•  My  improved  metliod  of  coupling  the  engine  wli'    "  ■;        *  ■ 

tion    of  a  pair  of  friction  wheels  or   rollers,   uf  n: 
btitwcon  the  peripheries  of  the  driving  wheel.%  anu  uij 
loconiotivecarriuge.   This  assistance  is,  however,  oi>Iyr«ji 
Mrlieri!  tlie  weight  upon  all  the  wheels  tv  not  uniform,  < 
flome  of  them  clipping  uptm  the  rails;  the  quftnlity  or  n 
readily   accommoaated    to  circuniitanoo,    and    thr   c 
between  any  two  wheels,  whatever  their  respective 
or  removed  at  pleasure.     Tliia  contrivance  is  very 
with  the  ordinary  previous  mode  of  coupling,  because,  if  Uie  i«tls  be 
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Um  •ActioD  be  nifBctent,  the  anU-Trtction  wheel  coupling  may  be  lifted  of!* 
ttmtkk  unused,  while  the  ordinarif  system  of  onuiae  cranks  and  coDtieclhig 
t«dt  nnist  aliwsy%  continue  vorkinp,  and  thuv,  at  ctruin  times*  only  act  as  ao 
iscuBUarMice,  Another  important  feature  in  tliis  improved  mode  of  coupling 
tin  wbecli,  it  iLc  sixioothnets  irttli  which  the  engine  wurks  when  tlie  cranks  ore 
fiatcmc  tlu'tr  centres,  instead  of  being  subjected  to  the  sadden  blovrs  and  jerks 
ur  to  engines  coupled  in  the  ordinary  manner.  This  improvement  is 
tmni milting  a  cunsiderablc  portion  of  the  weight  from  the  cranked  or 
'  'te  straight  ur  independent  axle,  which  entirely  pri'vents  the  tre- 
iiutionufordinar)-  Incomotire  engines;  passing  over  inequalities  in 
innrr  of  tht^road;  andlendinggrealiytoprevcnt  the  destruction  of  the  engine 
[N  and  the  beating  of  the  rails,  usually  attendant  upon  such  occuncnces. 

fi >  -  :ned  engravings  Fip,  1  represents  aside  elevation  of  a  locomotire 

'i  the  before^roentioned  improvements  are  Introduced,  and  some 

u.».l.  .c  shall  describe  afterwards.     To  avoid  eonfusion,  many  of  the 

iili  of  a  locomotive  engine  are  left  out  as  unneceisary  to  our 


dP^ 


n  the  inproTed  coupling  wheel,  In  Its  proper  position  for  connecting  the 

wheel*  upon  (he  crank  sliaft,  with  the  running  wheels  upon   the  (pre 

ftbc  engine.     One  of  tlicxt?  coupling  whetU  or  lotlers   is  placed  on  each 

the  engine,  and  bmring  upon  the  periphery  of  the  driving  and  running 

;  ih.v  !Ltr  iii-^endcd  in  wrought  iron  levers  b,  the  fulcra  of  wliicli  ore 

other  ends  of  these  levers  arc  attached  to  piston  rods  d, 

-team  cylinders  e  e,  which  have  a  steam  cock  in  common, 

1 1)  the  boiler.     Now  it  will  be  seen  that  when  it  is  necessary 

wheels,  in   order  to  obtain   more  adhesion   upon  the  raiu 

fiUpping  of  the  engine,  the  cock  ia  to  bo  opened,  which  by 

lo  the  top«  of  the  cylinders  causes  their  pistons  to  descend  end 

Lav   a.*«ers,  which  forces  the  coupling  wheel  a  into  contact  with    the 

icrim  of  the  driving  and  running  wheels  of  the  engine,  as  long  as  the 

isal'  •■     '  ''  -'  main  in  tlie  cylinder.  When  the  coupling  wheel  is  no  longer 

1  the  engine  carriage  wheels,  it  may  be  dispensed  with,  by 

)g  ilic    1.1  at  the  bottom  of  the  small  cylinders,  which  raisev  the 

axul  levers,  and  cansequenliy  lifls  the  counling  rollers  front  off  the 

iCTiVs  of  t!..    driving  and  running  wheels.     These  coupling  wheels  are 

toi«d  vi:  in  their  peripherics,  wherein  the  tlaugcs  upon  tiie  tire  of 

llw  carru;  <  >  ua,  and  serves  to  keep  them  efTi'Ctually  in  gear,  and  at  t}ie 

tifsc  prahetit  the  distance  between  the  wheels  ever  becoming  too  narrow 
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for  the  width  of  the  rails,  in  the  event  of  the  wheels  loosening  upon  their  silei^ 
which  occurrence  has  frequently  thrown  ihe  engine  off  the  line  of  nilwijr. 
Thus  it  will  be  seen,  that  the  wheels  of  the  engine  may  be  coupled  and  nncoopU 
at  any  rate  of  speed  they  may  be  running,  and  without  difficulty  or  intenuptH^ 
without  any  restriction  as  to  dimensions  in  the  driving,  running,  ot  coo^ar 
wheels.  (It  is  also  deserving  of  remark  that  this  coupling  wheel  is  notcosU 
in  its  application  to  locomotive  engines,  but  may  be  applied  asamednmfc 
driving  all  kinds  of  machinery,  in  order  to  dispense  with  any  jorking  or  nnen^ 
ness  of  motion  occasioned  by  toothed  gearing,  or  in  order  to  obriale  thi 
difficulty  frequently  arising  from  the  teeth  of  wheels  breaking). 

In  connexion  with  the  before-mentioned  apparatus  and  iUostrated  bytbeaBi 
figure  is  an  improved  drag  or  break.  At  //are  two  snull  anti-fricti«i  ralla^ 
suspended  from  the  levers  d,  their  own  peripheries  being  in  contact,  but  hsngiai 
in  guides  h  h,  entirely  free  from  the  peripheries  of  the  engine  carriage  wIum; 
and  when  it  is  necessary  to  stop  the  engine,  it  maybe  done  with  great  n^Htj 
and  ease  by  letting  the  steam  into  the  bottom  of  the  cy^nder  e,  thus  raini^  Ai 
lever  &  (at  the  same  time  releasing  the  coupling  wheel  a),  and  brtnginglb 
peripheries  of  the  two  rollers//  into  close  contact  with  the  tires  of  the  togtt 
carnage  wheels,  and  thus  effectually  to  lock  them  or  impede  their  progrcH,  kf 
immediately  reversing  the  direction  of  the  revolution. 

The  same  system  of  apparatus  is  applied  to  the  tender,  but  with  a  differat 
mode  of  putting  the  same  into  operation,  as  the  rollers  are  there  drawn  iik 
contact  by  a  vertical  screwed  rod  and  suspended  links;  which  constnutioa nl 
be  found  most  suitable  for  tenders  and  carriages  used  forthe  transit  of  pasmgM 
and  merchandize. 

The  annexed  diagram  is  explanatory  of  another  modificatioD  of  Mr.  BfeBia^ 
friction  couplings^  which  he  considers  to  be  also  an  improved  arrangeoKatMf 
such  engines  as  are  employed  to  convey  heavy  trains  and  merchandise. 


At  a  is  the  main  cranked  or  driving  axle,  in  the  centre  of  the  engine;  mM 
tlie  ends  of  this  axis,  two  large  driving  wheels  b  are  fixed,  so  as  to  run  juitaMT 
of  the  rails;  but  so  as  to  bear  forcibly  upon  the  fore  and  hind  wheels  c  c,  sai 
thus  transmit  the  power  of  the  engine  through  them,  and  obtain  a  perfad 
adhesion  upon  the  rails  at  all  points. 

With  a  view  of  showing  m  a  strong  light  the  great  practical  advantagu 


attending  the  patent  coupling  wheels,  Mr.  Melling  exhibits  two  diagrams  in  U 
^pecificatio[l  representing  the  wear  upon  the  tire  of  a  wheel  by  the  use  of  hi 
coupling,  and  without  it,  which  we  shall  herewith  add. 
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ting  rod  iiwlru 

.t..<,W^-      ...     1-    1      : 


Fi^  a  r«prv«enU  tbe  amount  of  wear  upon  the  true  cone  of  the  tire  of  nliecU 

iti  witboui  being  coupled,  nnd  therefore  entirely  tlie  effeffl 

tails.      F'uj.  4  fihowa  a  wheel  which  has  performed  the 

;,  s  as  thi^  other,  but  which  haa  been  coupled  according  lo 

In  the  Utter,  owing  to  ibc  entire  prevention  of  ilippingi 

'-'car. 

t  vQected  by  Nfr.  Melling,  and  described  in  tbe  London 
:  ^  1 1 ,  conaists  in  a  combination  of  apparatus  for  working 
nt*«    oi   liicomnlive    itenm  enKinrs^    which   he  slates    "entirely 
•h  th<»  imperfect  mode  of  working  them  by  excentrics,"  as  hitherto 
r.duction  of  friction  effected   by  it  i*  equivalent  to  n 
•  f  power.     "  A  farther  improvement,  anaing  from  ihis 
Ives,  ia.  thtttlhcy  arc  driven  from  the  ordinary  con- 
irkcd  by  exccntrics  mounted  on  the  crank  thaft,  ob 
'■■'  'iccideiit  tin."  crank  shaft  happened  to  have  be- 
ret tlie  opening  nnd  closing  of  the  sidcralvet. 
>niil  views  of  the  more  modern  form  of  six- 
c  engines,  and  their  principal  nccoEsoncH,  we  shall  proceed 
•  ual  construction  of  the  parts,  by  an  enlarged  section  of  an 
tMUuclcd  by  Meisrs.  Tayleure  and  Company,and  shown  on  die  foUow- 

'  lingof  B  horizontalcylindrical  chamberconnected 

ling  within   it  the  fire  box  ^i,  which  is  surrounded 

•utnl  tubei  of  small  dinmcter,  serving  as  flm-s 

In  the  horizonlal  portion  of  the  boiler,  and 

,  -. .  .^ii  is  surmounted  hy  the  fuinu'l  ur  chimney  r, 

br.  '.  of  space.     At/is  a  Iwll-uiuuthed  pii>«   (rising 

nil  he  water  pulsing  over  with  tlie  steam),  wliich  com- 

[ikiitc*  wiiii  tiif  ihtoiue  vaIvc  g,  whence  the  Bteam  is  coiiducted  by  branch 

i^h\n  Tlie  !mo  cvliiiilri-a  i.     At j  is  the  slide  valve,  k  the  eduction  operturo 

r.^  «iih  itie  \%\ts%\  pipe  /:  m  is  the  piston  rod,  n  the  connecting  rod» 

-'  driving  cranks  formed  upon  the  axle,  p  one  of  the  excentrics 

i  tlte  motion  of  the  elide-valves. 

.  of  tlic  diiving  whc'cis,  r  the  fved  pipci  lite  supply  of  water  being 
;a*jtii  nv  the  cock  *  throufjh  the  medium  of  tnc  key  t\  vis  the  connecting 
y  r  the  bond  or  staiting  gear,  x  x  the  sleel-yord  safety  valre,  y  tlie  man  hole, 

li  t  tllD  bulIcT. 

It  tnay  b«  ubserred  that  the  boiler  is  encased  with  wood  to  prevent  the  loss  of 
Rfrom  nsdiation;  and  for  the  same  purpose  the  stcnm  chests,  or  domes  and 
■tiolct,Are  provided  with  atliin  metallic  casing  (generally  of  brass)  leaving  a 
f*>>w  f^race  of  air  ih'tween  them.     The  top  c»f  the  chimney  is  covered  by  a 

-work  to  prevtjnt  the  escape  of  red-hot  cinders,  for  the  wont 

a  many  accidents  have  occurred. 

rttUd  und  uix^herleii  KaUteaif  Locomotive  Eng'mei. — A  difference 
'         '  '  '  ■!  amongst  Railway  engineers  as  to  the  rela- 

I  engines-     Atnongst  the  advocates  of  each 
......   . -.,>viience;  and  amongst  the  locomotives  made 
many  of  a  highly  efficient  character;  and  all  seem 
;o  much  ».olid   beautv  of  workmanship,  as  to  render 
h  nry  u.^  mples  of  mechanical  sViU.      The  frubncalion  of  these 

lund  mnc  juIv  1m!  conducted  with  due  economy  in  large  works, 

r»  l(i»  SI  iJ-»cliiig  ni.ichiticry  is  elaborate,  powerful,  and  of  the  highest 
ilj.  Hmic^  fhi*  manufacture  of  railway  locomotive  engines  Is  confined  to 
par:  l.iishmcntji,  amongst  whom  there  is  a  rivolrj-  for  pro- 

Bf  ■  And  when  any  accident  occurs  to  an  engine^  it  is  loo 

I  aitn  ii-rti  i.v  ii  rival  lo  a  deft-et  in  ita  construction,  which  may  not  have 
fO^tltA  to  it  in  tht'  sliglitosi  dcereo.  To  arrive  at  a  correct  knowledge  of 
ouponUirc  rconomy  ajid  ineilmnical  advantages  between  tlie  engines  of 
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rivil  eommniea,  any  ordinary  inquirer  would  meet  witli  insuperable  diflicultiet ; 
bccnukc,  Jie  odviKAtes  and  parties  lie  must  consult  on  either  side  are  generally 
inwrvflrd  in  the  resulL  The  only  means  of  attaining  certain  information^ 
veuM  be  by  the  ajipointmeuc  of  a  parliamentary  commisBion  of  able  and 
independent  men,  similar  to  that  which  recently  so  admirably  investij^ated* 
U(]  lircided  the  question  of  the  rival  gauges  ;  which  commission  would  have 
l&«  power  of  eaUing  for  all  Lbc  evidence  that  could  be  obtained,  and  of 
phnmg  experimentally  the  focLi  elicited.  If  we  arc  to  believe  the  statemenla 
rf  the  ri?al  parties  who  have  Kgured  in  this  paper  controversy,  it  in  not  merely 
>  fUMtioD  of  science,  or  of  public  convenience  that  bos  to  be  detennlned,  but 
t<bc  wherein  life  is  placed  m  serious  jc<tpanly;  one  party  going  so  far  as  to 
thsrzt  the  other  vrith  the  iacri6ce  of  "  mare  than  a  hundred  livet,"  by  peniiting 
iu their  supposed  erroneous  system  of  construction!  M 

The  chit;!  roaimfdcturcrs  as  well  as  champions  of  the  four-wheeled  locomotiv*! 
nigintf,  are  Messrs.  Bury,  Curtis,  and  Kennedy,  of  the  Clarence  Foundry, 
livfnoot,  who  make  them  for  the  Londou  and  Birmingham  railuray,  wlieru 
tkey  (are  been  continuully  and  exclusively  uHed.  we  believe  ever  since  its  first 
vpming.  *'  To  show  the  process  of  reasoning  by  which,  nided  by  experience 
tnd  tlis  closest  observation,  they  have  arrived  at  the  ctmclus^on  ol'  preferring 
Ae  four-wheeled  to  the  six-wheeled  engines,"  they  sent  fortli  a  Circular  in  vln- 
iicttioQ,  accompanied  with  engravings  of  the  "  Albert."  To  this  measure  they 
•mmduced,  they  state,  because  "there  have  not  been  wanting  those  whose 
taxietj  to  feed  the  public  prejudice,  and  to  profit  by  tlic  ctfect  of  it,  has  led 
Am  to  allege  many  things  against  four-wheeled  engines,  which  arc  both 
Utenable  m  principle,  and  untrue  in  fact,"  and  because  "  in  all  the  disciissiona 
sliich  have  taken  place  on  the  subject,  none,  or  scarcely  any  stress,  has  been 
l*kloii  tlint  which  is  substantially  the  main  feature  of  the  whole  case;  namel}*, 
Ihc  (hlfprent  effects  of  inside  and  outside  bearings."  This  Circular  has  been 
•uvered  in  the  pages  of  the  Mechanics'  Magazine  by  a  rival  party,  under  the 
•anmynous  signature  of  "  A  Practical  Engineer,"  who,  we  are  assured  by  the 
Eidilor  of  that  excellent  Periodical,  is  a  gentleman  of  as  htgli  authority  on 
lai'tj  matters,  as  Messrs.  Bury,  Curtis,  and  Kennedy. 

Weihall  now  proceed  10  give  the  Circular  of  Messrs.  Bur}'  &  Co.,  and  place 
It  jnxta-potition  the  answer  to  it  by  a  "  Practical  Engineer,"  lo  save  needless 
nMititm  and  space,  and  for  the  cunveuieuce  of  our  readers. 

To  render  the  arguments  of  Messrs.  Bury.  Curtis,  and  Kennedy  in  favour  ot 
tliiir  fouT-wheelisi  locumotivcs  more  readily  intelligible,  we  shidl  first  lay  before 
^  teadfr  the  drawings  and  description  of  the  •'  Albert "  four-wheeled 
UoDKHirCf  combining  their  recent  improvements. 
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Mestr*M  Bttrtft  CurtU,  and  Kennedy  a  Circnlar. 

I.  The  Manchester  and   Liverpool  railway  was  tlio  first  that  ventured  npon 

tue  of  steam  locomotive  power,  for  the  conveyance  of  passengers  at  a  rapid 

.  mod  the  6rBt  engine  made  for  that  great  and  spirited  undertaking,  in  1828, 

Bi  wheels.  This  engine,  however,  failed  to  give  satisfacliun.  and  a  premium 

/SOO  wsa,  in  the  same  year,  offered  by  the  Directors  for  the  best  engine. 

many  trials  the  premium  was  awarded  lo  a  four-wheeled  engine. 

Ob  (kv  foriKullKMnianph  1,  th<>  *'  Practlral  Eo^nrvr"  xtaiva,  thnt  the  enf[in«  luppOMMl  lo 
WsUodMloniMTWtn  Sulcrit)  wu  out  Accepted  by  thu  ('iiinp.iny.  "bwauM  it  would  not 
r  iteBBi  enooftt)  kt  the  >pe«0  nN|u!r«<l,  and  Hot  becatiM  U  tiad  ux  whocb,  or  oulsi^ 
,  m  itm  fria^ng  wsi  not  of  that  kind." 

X  The  four-wheeled  engines  of  that  day  had  nil  of  them  outside  frames, 
tm^  were  used  on  the  Liverpool  and  Manchester  railroad  for  four  or  five  years, 
vhhant  other  objections  than  the  loss  from  the  breakage  of  axles,  arising  from 
Ac  defective  plan  of  the  frame,  vie.,  in  its  being  placed  outside  the  wheels. 

Is  wrflj  ja  p»mnTiph  2.  th»  '•  Prwrlical  EnjttnMr  "  uys,  "  The  followiiic  riiirlDci  were  the 
Anl  nDplojrd  (in  the  Uverponl  And  Maiu'hrattT  rafl«Ay  hTIit  iu  u)«i>lnff ;  ami  aU  of  then 
hvl  tm^Ue  ftHitimt*  -,  crank  pint  in  the  ItAdlog  whccU  ;  with  four  wbevU  each ;  nantsty* 


Om  a«ck.«t.  lf«t«or,  Arrow,  Coinsi.  I>«Jt,  North  Star,  Norlhuoil^rlsM,  sod  U^cMic** 
voft.  U.  3  u 


m^ 
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3.  Experiments  were  subsequently  made,  intended  to  show  that  eeanomf  of 
fuel  resullcd  from  the  use  of  a  lai^e  fire-box ;  but  the  consequence  vsi,  duA 
this  part  of  the  engine  became  so  heavy  as  to  require  support  behind  it,  ml 
hence  arose  the  re -introduction  of  a  third  pair  of  wneeb,  wmch  had  been  pre- 
viously abandoned  as  highly  objectionable. 

"  Owing  to  the  fluent  occurrence  of  accidents  with,  and  tbe  pitching  and  liavou  bnS* 
of  the  rour-whecled  en^nea,  it  wu  resolved  to  try  the  effect  itf  dx  wheeli,  brpntttata 
additional  pair  under  two  of  the  Company'a  old  en^lnei,  namely,  the  Atlu.  and  tbe  Han.' 
"  The  result  of  the  experiment  gave  so  much  latlsflutlon,  that  I  beUerealltbeCompur'i 
engines  which  vrere  thought  to  be  worth  the  expenve,  were  made  into  ilx  wheden;  tfl 
the  engines  which  are  now  (1843)  making  for  that  line,  are  six  whe^eit.  It  li  attofilkr 
erroneous,  therefore,  to  say  that  the  ihird  pair  of  wheels  was  Introduced  on  aeceoatsftti 
use  of  large  fire  boxes." 

4.  The  engine  makers,  generally,  of  the  country  had  no  choice  of  the  fas 
of  engine,  but  had  to  conform  to  the  plans  of  the  directors  or  engineer  of  At 
Company,  and  did  not  examine  minutely  the  merits  of  the  new  plan  of  cm- 
struction,  and  engines  continued,  for  some  year^  to  be  made  oroioarily  wift 
outside  frame,  large  fire-box,  and  six  wheels. 

5.  It  was  the  good  fortune  of  the  conductors  of  this  foundry  to  originate  de 
construction  of  four-wheeled  engines,  with  inside  framing,  crank  axles,  an^ 
cylinders,  placed  in  the  smoke-box,  all  the  practical  and  mechanical  o^ 
tions  to  the  six-wheeled  engines,  and  particularly  with  outside  framing,  hsrii^ 
been  foreseen  at  the  earliest  period,  llie  first  engine  made  upon  this  principli 
was  manufactured  in  this  foundry,  in  1829,  prior  to  the  opening  of  ni 
Liverpool  and  Manchester  railway.  As  the  principle  of  the  four-whedil 
engine  thus  made  gained  publicity,  great  alterations  have  been  introducci 
from  time  to  time,  in  ordinary  six-wheeled  engines,  and  at  last  we  6nd,  whidt 
we  may  be  pardoned  for  adverting  to  with  some  satUfaction,  that  in  the  IsKA 
invention  of  an  eminent  engineer,  the  outside  framing  is  now  being  abandoned 
or  at  least,  that  the  inside  framing  has  been  adopted  in  that  instance,  sndlhi 
large  fire*box  dispensed  with. 

In  reply  to  paragraph  5,  the  "  Practical  Engineer"  says,  "  t  ara  not  prepared  to  say  tkrf 
Messrs.  Dury  and  Co.  were  not  the  Qnt  who  constructed  enginea  of  '  four  wheel*.  «IA 
inside  framing,  crank  axle,  and  cylinders  placed  In  the  smoke-box,'  considered  as  a  na* 
hination  of  parts;  but  taking  this  statement  in  connexion  with  other  parts  of  theriieatKi 
it  Ih  calculated  to  produce  a  very  faUe  luipresaion.  and  I  have  met  with  seven]  priMN 
who  have  been  mUlcd  by  it."  "  Every  person  at  all  acquainted  with  railways,  must  kas* 
that  outside  framing  is  of  comparatively  recent  datt,  long  subsequent  to  Hrssn.  Btff 
and  Co.  becoming  engine  makers.  The  reference  made  In  the  latterpart  of  this  paiSUHS 
to  the  use  of  inside  framing,  by  an  *  eminent  engineer,'  Is  one  of  the  boldest  thiofl  ■ 
ever  saw.  It  can  hardly  be  possible  that  tiersons  engaged  In  the  construction  of  locuauUN 
engines  so  long  and  so  extciiBively  as  Messrs.  Bury  and  Co.  have,  can  be  ignorant  flfM 
fnct,  that  Mr.  G.  Stevenson  mndc  enginea  with  inside  framing  more  than  30  yean  b|I> 
Even  if  they  did  not  know  that  fact,  can  any  body  conceive  ll  possible  that  they  sbooldlt 


Buun  furgct  that  the  Rocket,  and  many  other  engines  subsequently  made  byMr.R.Dte{dieuM 

~"         ~  I,  had  "     ' " 

You  will  observe  that  it  is  not  stated  that  that   'eminent  engineer'   la  how  adoptlBg 


for  the  Liverpool  and  Manchester  Railway  Company,  had  inside,  and  not  outside 


taaimS 
iHng  at 


inside  framing  for  the  Qrst  time,  but  that  the  outside  ft-aming  ii  now  being 
The  object  of  the  authors  of  this  paragraph  is  obvious  enough." 

6.  The  frequent  variations  in  the  construction  of  locomotives  serve  to  pmv 
that  the  designers  of  six-wheeled  engines,  with  outside  framing,  are  convmod 
that  their  plan  was  not  a  perfect  one :  whilst,  in  this  foundry,  the  same  pfal 
has  been  continued  with  which  we  began,  and  to  which  others  are  now  ctMiui| 
round. 

7.  This  being,  in  brief,  the  history  of  passenger  locomotives  up  to  the  preset 
time,  we  think  it  due  to  ourselves  to  give  the  reasons  why  we  have  so  perse 
vcringly  adhered  to  our  plan  of  engine  with  four  wheels  only,  and  msid 
frames,  and  we  cannot  do  better  than  give  the  following  compiled  extract  fror 
a  paper  published  in  the  transactions  of  the  Society  of  Civil  Engineers,  an 
read  before  the  society,  March  17,  1840.  It  contains  tlie  statement  of  ou 
opinions,  of  tbe  soundness  of  which  we  had  then  had  ample  experience,  an 
which  still  remain  not  only  unchanged,  hut  strengthened. 

8.  Next  to  a  good  boiler,  which  governs  the  economy  of  fud,  the  ma 
important  point  in  the  construction  of  a  locomotive  engine  (inasmuch  at 
most  materially  inHuences  the  cost  of  repairs)  is  to  connect  all  the  pari 
firmly  together  by  a  strong  and   well   arranged  framing,  so  that  they  sba 
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tItHf  r^lflHc^  pnvftion  when  tlte  engine  ii  in  motiun,  and  that  U  slioU 
unci  the  concuMions  to  which  every  part  ii  9iilijt>ct. 
js  a  great  superiority  io  this  respect  over  the  ouludo 
1^,  .ii  11  luimy  Ii  ?U'jngpr  and  more  direct  connexion  between  the  eyliiider. 
nit  axir.  nnd  all  the  moving  parts;  and  it  bean  all  the  strain  of  tb« 
lout  throwing  any  {wruon  of  it  on  the  boiler,  an  is  the  cuu  with 
{running. 

rantages  arc  best  described  by  comparing  it  with  the  ordinary 
[submitted  (u  the  princi|>al  slmins  whicli  it  Ims  tu  resist. 
imjKirtanc  U  that  caused  by  tlic  whole  power  of  the  engine 
M  a  JinK!t  strain  upon  the  crank  an  it  poAsefi  over  eilli^r  centre. 
With  the  in«ide  Iraming  the  centre  line  of  the  connecting^  rod  18  only 
t  from  the  centre  Line  of  thf  frame,  and  the  total   distnnco 
irings  is  Al\\   inches;    but  where  the  framing    is  outside   the 
liinieiisions  are  neceunrily  2(1  inches,  and  72  tnc.lies  respectively; 
^cla  of  the  strain  on  the  crank,  in  this  case,  wotUd  be,  to  its  cllect 
ide  framing,  as  14  is  to  8. 

the  vsr^  rtmarkmbi*  iliicorerj-  uuiauDocd,  (uyB  the  CammanUtor.)  iltal  lite 
tlw  point*  of  lupport  urn  (o  eich  other,  the  nteAilIer  tlie  ■utienfmt'iun; ;    nnd 

Bury  and  Co.  pr«ror  a  1<a«e  oTi^i  Inchr*,  to  one  of  71  [nflit-»!  I'be  itnlctnent  ot 
Ibetc  of  tbe  itndn  on  the  cnuik    ia  erroneoua,  a*  nil  atk-wheclcd  eaiflnva  ftro,  I 

prptldMl  with  intiile  fnuniiig  lt>  rrsiat  tliv  atriln  of  the  cyllnilt-ta." 

W  tbu  reaaont  when  the  principal  frame  ia  placed  out«ido  the  wheels, 
iM  necrswry  to  have  an  additional  inside  framing,  to  prevent  the 
of  the  axh.  The«e  additional  inside  frames  not  only  cause  an  increu3« 
on  the  bearrnp*  of  the  cranked  axle,  but  also  throw  a  considerable 
tu)  the  boiler,  which  then  becomes  the  mcilium  of  connexion  between  the 
and  outside  fr^tmes,  the  inside  frames  being  fixed  at  one  end  to  the 
of  tiic  smoke-box,  and  at  tlie  other  end  to  tlie  fire-box,  white  the 
frame  in  altached.  by  long  brackets,  to  the  body  of  the  boiler. 

'      ■  li  'It  of  the  circular.     Thr  framing, 

<lx  whveled  enifino,  ii  alUrliFd  la 

lie  bolter.     M(,*nn.  Bury  anil  Co. 'a 

i.ti'iivc  III  [hjint  of  ilurabUity;  and  aa  a  merlianiral 

»tnc<  I  ^'  of  the  kind  made  tiy  thoM  penona  vho  '  trc  cdqvIucoiI 

lir  |.;  ■ 

fart,  that  tiic  use  of  four  additional  inside  frames  occasions  six 
the  axle,  (that  axle  being  only  6  feet  lung,)  renders  the  system  of 
Ide  framing))  so  objectionable,  that  that  circumstjince  alone  should 
ISC  their  rejection,  tor  it  is  well  known  to  practical  men,  that  it  is 
key  so  many  bearinpt  perfectly  true,  and  to  maintain  them  so 
ine  is  working;  and  even  if  this  provision  were  attained,  tiie 
:tion  on  the  four  inside,  and  the  two  outside  bearings,  would  \te 
than  when  it  is  all  thrown  upon  two  bearings;  because,  in  the 
)...  r.i,  tjoQ  due  to  the  weight  of  the  butler  in  borne  by  the  two 
and  that  which  results  from  the  pressure  of  the  steam, 
of  the  connecting  rod,  is  thrown  upon  the  four  inside 
;  the  pressure  on  the  outside  bearings  is  vertical,  and  the  mean 
on  llie  iiiiide  bearings  is  ut-arly  horizontal.  So  that,  if,  instead  of  acting 
low  two  amounts  of  pressure  were  thrown  on  the  same  bearings, 
ronld  only  b4*  due  to  the  resultant  of  the  pressures,  and  would,  con- 


<rf  **ttiir«id)d  paratrrsph.  If  n<ic  BoniCFthliiff  worae."    "  Ue««ra. 

'-  ■' ■  •r'nfv  thon  one  "'  '■  ■  '^  "'■■■  •*  *'■'•  "i—"  ' '-'-Ft 

■,  years.     I  <*.•■  •i 

.it  It  ii  imp.. 

r    fT.,y  \,gXV    1h , ,...-,-....    i.Ot 

iS»4«vclTB  K".  iiojiiAininil  with  Uie  kutijcci." 

i*-r  rmmti  .  Ml  to  which  locomotive  engines  are 

iig-  or  striking  of  the  flanges  uf  the  wheels  a{juin&t  the 

■in  a  curvi'. 

wtU)  the  Iteniin^a  iu:jidc  the  wheels,  the  weight  of  the  boiler 

bcod  thb*  axle  down  in  the  ccuirc,  while  Uiu  pressure  uf  lliu 
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flftnge  tgAinst  the  rail  acts  upon  it  in  a  contrary  dirMtion,  and  thus  on*  iinii 
cotintenicts  iht;  eflect  nf  ihe  oUier.     If  the  bearing  is  outsiii<r  tlie  vWI, 
weight  nf  the  boiler  tends  to  bend  tho  axle  upwards,  anti  a  fttrnin  on  tbc 
of  the  wheel  acting  in  the  fame  direction  and  in  a'   ' 
breakage  of  an  axle  takes  place,   these  joint  actions  t- 
under  the  engine,  and  there  being  no  tiange  on  tho  uu-.^iur  <<t 
prevent  it,  the  engine  is  thrown  off  the  roils,  which,  it  is  evident,  cannoi] 
with  an  engine  haring    inside  framing,   because   the  u-eight  of  the 
presses  the  flange  of  the  wheel  against  the  rail,  and   assists  the  ItugCb  vi\ 
journal  in  keeping  it  from  falling  or  being  thro^vn  off  the  ruJU.* 
"  Tlie  introdactonr  part  of  ttiU  (•arat:raph  i  l&i  li  nol  dlfinit'- ! 

ndoptlop  Ui«id«  fmiiiiiig,  did  oo  tdutv  th»n  ctijiy  Mr.   lllin 

nionj' otbcn.     A*  u>  tliu  rnncludinK  put,  Mcur».  Dury  &:  L 

Journals  ot  Mar  ^t"  (11M2)  "  afkil  ibc  cYiileace  girecat  ■  UtciD<junt  vn  tkr  i««MMi 

BlnaJntjluuu  lUilway." 

1 6.  Several  institnccs  have  occurred  on  the  London  and  Birt 
when  an  axle  has  broken,  that  not  only  have  the  wheels  reu. 
but  the  driver  has  been  able  to  proceed  with  the  train  to  the  nearest  iuuml 

"  Tliia  BdniUalon  ii  more  tiian   nilifht  bavo  Leco  oxpecttU,  iwlug  that    MeM'wBciyi 
Co.'»  onginci  aic  jtrrftcl." 

1 7.  The  slitfiiess  of  the  single  inside  Iraniing  is  not  oolv  a  remndy 
the  excessive  wear  ood  tear  which   are  consequent  on  a  less   nrrr.'.t 
between  the  parts  of  the  engine,  but  its  airaptici^'  allows  the  r 
to  be  arranged  in  a  more  compact  form,  and  constructed  wit 
with  this  additional  advantage,  that  the  engine  driver,  whii>^- 
fcMit^nlate,  can  inspect  the  whole  of  the  machine,  and  delect   .a.. 
requiring  his  attention. 

18.  It  is  evident  that  the  round  form  of  fire-box  poneasea  great  aiiti 
over  the  snuare  fire-box :  first,  it  is  much  safer  than  the  squ.i.     "      '    ^ 
made  nearly  in  (hat  shape   whicli  an  excess  of  pressure  l< 
would  tend  to  bring  it  to,  if  made  in   auy  other  form;  inori-u. c, 
the  boiler  with  a  tiqunrc  fire-box  is  nearly  dependent  on  the  strength,  indii 
of  each  of  the  stays  which  is  fixed  in  it,  {of  which  there  an-  -^  "' 
whereas  the  pressure  in  the  round  fire-box  is  home  equolh 
uf  the  plates  of  which  it  is  composed  :  again,  the  corners  in  ii  _ 
in  wliich  the  combustion  is  always  languid,  and  consequently  injunun^ 
avoided  in  the  round  fire-box. 

19.  A  lead  plug  is  placed  at  the  culminant  point  of  the  round  fin 
will  therefore  melt  before  any  other  ]>art  is  left  dry,  and,  as  the  top 
tubes  is  placed  two  or  three  inches  below  the  culminant  point,  it  n 
certain  that  the  extinction  of  the  fire  w^ll  prevent  the  tubes  being  burnt; 
in  a  fire-box  with  a  flat  top,  the  melting  of  the  lead  would  only  occur  «bM 
whole  suriace  was  dry,  and  probably  injured. 

20.  It  is  admitted  that  a  locomotive  engine  should  be  as  light  an  i«  rnn>itif 
with  great  strength,  simple  in  its  construction,  compnaed  uf  as  : 
possible,  and  that  the  greatest  regard  should  be  had  to  the  dimioutioh 
it  is  thence  obviuus  that  four  wheels  must  be  preferable  to  sixt  provided 
tarry  the  cncinr  with  thp  !iame  stendinp^i. 

i.  tij, 
tn  ' 
«>>;■   ■  ■        ■    . 

eairia^k-  (h-j  uiiU-  tLu.  tln^c  au  l.iv  Livlh^'oI  diiii  Umii(jIiu»U:i  :Aii<ta>  1  kmt^i 
or  tKo  ynn  mgOt  tbt  (lUTuneiiec  was  raitivr  morv  tbau  two  to  on*,  aiutts 
oonililent>le." 

21.  The  use  of  six  wheels  originated,  (as  we  have  before  shown,)  in 
necessity  of  supporting  the  large  and  heavy  fire-box.  which  was  not  6ulU 
balanced  by  the  smoke-box  end;  but  no  such  nei^ussity  cnti 
motives  made  •according  to  the  accompanying  plan,  as  tin 
equally  distributed  on  the  front  and  hind  wheels,  nnd  n<  <  '4 
additional  wheels  be  useless,  but  they  would  be  prejudicial  ai>.  ^«  wi 
the  engines  arc  travelling  upon  curves. 

*  N.  B,  Tiieia  cffccia  aio  lutMcqusally  espUUwd  bj  ttw  aU  of  iSlicraiBa.— t* 
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i^^pilt*  pAn^rtftfih  |SI)  «)nit[t«nnt«  with  a  mlutatftnent,  whicb  bA*  twtn  iUn*Ai1y  nntlMiK 
^^Rli.-  ly.'.'i  .11  iiiiil  IliiifMi-n  Itii  II  u  ri'iu:i4iij-  can  iprftk  to  the  latltr  fuul,  u  a  iii.nt  fr.-m 
^B  ^  '1'  months  imttlni;  » fhinl  pMii  vf  -^ 

^B  •r  >    five  or  fix  en|£lor«  iriAdc  by  t}i'  ■ 

^Hj.  >jfl  aOditlonikl  poll  ofwhccU  being  ;' 

^Hkfour- wheeled  engine  travelling  upon  a  curve  ia  driven,  by  the  direct 
^^HH^  llie  moving  newer,  luwards  tfiv  outside  of  the  curve  ;  but,  as  lh« 
^^^Hnther  conical,  tlic  lorj^e  diameter  of  the  cone  will  ride  on  the  outside 
^^^^Be  sm&llcr  diameter  of  the  opposite  wheel  will  bear  on  the  initidc  rail, 
^^^^B^rence,  (m  ihc  outside  rail  i»  longer  than  the  inside  one,)  will  uHow 
^^^^■p  revolve  without  slipping  or  grinding. 

^^^^^BV  nolJibU  ilitcnvirrT  In  lucctmnlcil  Hlthc^no  it  hu  bccD  alwoyi  uuitctitood,  Uiat 
^^^^^■MAiMl  ftmo  Of  ibu  wbccli  toptoduce  thu  ctket  bere  dctcrUwd  ibe  ulIca  mtut  tfc 

^HHBan  engine  upon  six  wheeU,  if  the  two  leading  wheelt  atstimed  tliU 
^Pt/Uie  nther«  would  neceisarily  he  dragged  oAcr  tncm ;  but  a  atill  more 
^^&t  point  ifi,  that  tlie  angle  which  the  centre  line  of  the  locomotive  formB 
^^k  tangent  of  the  curve  in  which  it  ii  caused  to  more,  ii  much  greater 
^B  wh«*el<  than  with  four,  so  that  the  Hange  of  the  wheel  presses  more 
HT  •  ifh  the  former  than  with  ilic  Utter  engine. 

Hi  re.  ngainftt  the  outnide  rail,  arising  frum  this  cause,  wiU  be  in 

B  proponion  to  llie  distance  between  the  front  and  hind  axle  ofiieithcr 
^e,  »o  that  it  will  be  aa  10  to  6. 

R«llwarTlmei,  tia» -■  ■   -i.- thcciup.  TJi    '    '  .| 

Srrird  eiiiclnc  Kill  I  •.  <n  by  tbu  act 

L..<1  tlic  l'w1»  OIK)  Vcr  L  i*ay«,  where-  i; 

litntii^Oit  iMTt  of  the  Une.     I  bclkvi-  ri[<  inbfunt*-  .'la*  Mrcn  kJiowD  o(  a  nix  wiird-^tl 
iWbdlDgralli." 

'  - -'tniro  and  consequent  friction  ia  still  further  increased  by  tlie 
;!e  wlieel,  which  tends  to  ride  on  the  same  curvi^  an  the  front 

but  is  prevented  from  doing  so  by  being  in  a  straight  line 

two,  and  it  thus  forced  to  move  laterally  between  the  chord  and 
»ncr  of  the  curve. 

iction  arising  from  this  lateral  motion  further  presses  the  engine 
itsido  rail.     Thus  the  four-wheeled  locomotive  ho*,  in  proportion, 
jht  on  the  front  wheels,  it  presses  less  against  the  outside  r«i],  and 
flfrts  friction  when  travelling  on  curves;  hence,  it  hai  less  tendency 
>n  otTthc  rails,  it  is  more  simple  in  its  con5truction,  less  expensive 
on  accoimt  of  this  simplicity,  and  the  smaller  cost  ofit  fully  jiistiHes 
rturs  of  the  several  railways  who  have  given   the  preference   to  this 
txiption  of  engine. 

**2lli  noMr[/>uil;  untrue  tbat  the  fonr-wbccJed  engine  bai  leti  tcDdcnc}*  to  )      '  T 

U»  tmlLi  than  the  »i\ -^«)»l^led  n^e,  i*  the  Utcrpool  and  Man^ lit>4tcr,  tii, 
Brtfffeton,  tb«  I'oris  viil  VltioUIl'*  Left  Buili,  and  MpccioUjr  ttie  Ktutetii  C<.'\.,- 
Cnnpaoi*!  CAI1  well  attnt.     McAirt.  Dorr  and  Co.'f  fnKl»<^«  luv  hy  no  mrnii*  n'  «i;ii|  i.  ..■ 
tbK  rMMlem  Hb.-v)l;r«kd  cucinci,  and  cantioC  be  kcpi  In  ordi-r  ai  w  ftm&ll  a  (c*i.    Wiiu 
T)dbfrifC«  ti^th«  original  cnit.  If  tb*  itatcnidint  of  an  Kiutcni  Countic^ii'  ilirt-ctrr.  in  n  iMi^t 
ttob^ltvil  (n  ihi-  K.ailw«y  Tlmm  about  i-t  '  ■  .       rlis  back,  may  Im:  ilritriirltsl  itimn, 

M«Mi«.  B*jn>  B0d  Co.'t  rbATgc  fur  a  I-  nine  vith  an  Iron  drc-N''!  liorl 

luiil«r*tstK!  iber  *<il)  mAk«  rcj  otlier)  vkit-  in  Mnari.  Sbarr*^>  Rubvrit,  ti  Cu. 

tlkni  r1:  '      '    '       jJLie  of  till- >.^Ti-{- hi/r- wilb  ■  coiiprr  An'- lifts.     Tbc  Ncirlli 

MUW-'  ''  ftcime  UifbmiBtlun  moccniiiig  inin  fiie-hiixeK,  ab  l)H>y 

^^■M.^,.  i  [>rUic  Iraaoiici  made  by  McMn.  Uury  &  Co." 

^^^^B  time  the  above  paper  was  read  before  the  Society,  the  four-wheeled 
Hpi^^Wt  firw  supporters,  arising,  no  doubt,  from  the  erroneous  supposition, 
nh^  nfcty  of  the  engiue  was  in  proportion  to  the  number  of  wheels  used. 
i|^  It  1)tii.  however,  been  steadily  gaining  ground  in  pnblic  estimation,  and 
■^  "in  going  on  in  the  conttruclion  of  the  six-wheeled  engine,  the 

^■l  ■■  arc  evidently  less  confident  in  their  superiority  ;  and  it  ia 

^^^n^p  v>  m  that  the  advantages  to  be  gained  by  l'>d  use  of  insido 
^^^^PS  we  then  pointed  out,  arc  now  tocit^' admitted  y  our  opponents 
^^JBElt  practical  experience,  who  are  gradually  ubaudouiug  the  uulsidu 
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Moirii   Bnty  And  Co.  HCkiiowlutlitv  Uial  ihe  Y«nir--wh«cle'l 
In  M«rf  h  IkMI,    tun   they  hV  that    nlnre   tliiu    ti(nr,  It   Ti" 

they  iiiiyii'''  ■         ■■'        '  '     ■'''■-;■-'■'      -■    > 

day,  tnan 
four-whri 

fiamiu))  U  tftUtug  loto  diauao.  but  Wila  u  by  no  tncnna  tti<*  cakc. 


tji*i  It*  .^1 


29.  Ai  the  intidc  frame  b(;comcft  inorc  and  more  general,  Oio  OUrd  piir 
Vuecli  will  disappear,  as  not  only  useless,  but  really  tending  very  luateniUj 
Droauce  tfaost!  accideuU  wbicli  ihey  are  tupuosed  tu  ^unl  u'/ain^t. 

30.  Indisputable  proof  has  been  furnished,  that  an  eng;iit> 
cannot  come  down  by  the  breakage  uf  on  axle;  an  engine,  i 
•ate  on  that  plan  ofcunstniclion  whether  on  four,  six,  or  cif:: 

*<  SlDI^c  the  circular  woi  pubUabiKl,  Uinw  IniUocvt  at  l«ut  bftrc  <"  -  wfan 

en^neb  Iiivlng  cvme  tli}«n  alXct  tbe  lirviL^ni;  urthc  finnl  «.klr,  Uy  >•  !.■• .ii>ii),tal 

eolW lively,  it  U  K-tievfil  muie  ih;)n  uoc  buntlrcd  Utq«  have  Wtta  ■acnficnl." 

?tl.  The  advantages  of  four-wheeled  engines,  on  our  plan  of  conn 
ntsintain  lo  bo  ihe  following:  1st.  The  engine  on  four  wheels  is  I 
ihuu  the  one  on  six  wheels;  therefore  to  bave  the  same  number  of  e 
the  same  power,  on  a  Une  uf  railway^  much  less  outlay  uf  t-.i: 

"  The  four-wlK*l«d  engine  (kught  W  be  ItfUCMHytlinn  tlir  iIy  whr. 
I  bclkri',  ttt&t  tu*  not  been  tlie  ca*«.     An   a.!  1 
nominal  iwwvr,  wUl  bv  required  to  cotni>cii>-<i 
tttal  inrerlority,  aa  may  be  •«•□  on  the   l.<i< 
railwayi.     Tlic  London  sad  Blnnlnicliain  Hallvray  i. 'jiiip i^ 

suot)  tralm  ax  are  dravQ  at  fiUl  aa  tii^h  a  sMd  by  on*  •  wrui4  Juni 

tallmiy,  althoujEh,  oa  tba  latter  Itne,  tb«  engLnea  are  wlmt  . 

S2.  '2^\,  It  allows  the  engine  to  be  got  into  leas  sjtace,  cnntequeiitlj  It 
mure  compact,  firmer,  less  likely  to  derangement,  and  much  ligliier. 

"  Tbe  ftmr-whceled  enirinc  in,  on  the  contrary,  genandly  six  India,  taA  ottUk  atai  I 
longer  thati  the  »lx-wDeeled  eogine." 

33.  3d.  Though  the  engine  is  lighter,  the  adhesion  is  more  perT 
weight  on  tbe  driving  wheels  remaining  nearly  uniform,  however  n 
of  level  the  rails  may  be;  but  in  ibe  engine  with  six  wheels  tli 
imperfect  (arising  from  the  impossibility  of  matbematifol  piL< 
ing  nuls  on  tbe  level,)  although  there  may  be  fully  as  mum  M-.-jL-ia 
driving  wheels  genuniUy  ;  that  is,  Uie  fore  and  hind  wheels  suniutiuies 
j^entesi  part  of  the  engine.     When  the  driving  wheels  get  into  on  un( 
of  the  road,  and  the  constant  action  of  the  power  of  tlic  engine  is  not 
bv  the  adliesioo  at  these  poiuta,  the  driving  wheels  revolve  without  pray 
advancing  the  train,  as  every  observant  traveller  knows;  and  oU  weight 
beyond  what  is  necetaarv  for  adhesion  on  the  rails,  is  an   unprtrlitabia  It 
There  is  much  Ichs  of  this  in  the  four-wheeled  than  the  aix-wiipclcd  kr| 
aecing  that  Uiere  is  only  one  pair  of  wbucU  used  for  adhesion  both  in  tbaj 
and  six-wbeeled  engine,  when  used  for  poiiiengcr  trafRc;  but,  n» 
wheeled  engine  in  lighter  than  the  six-wneeied  engine,  there  is  U 
required  to  tale  it  up  the  inclines,  and   tburefore  mure  available  {>oi 
applicable  to  the  traction  of  the  h-ain. 

"Till--! .-'   ..■:--:-^..-    -.    .....-..' ':-<   ....^^-.   .......   ..    

rail- 

on 

3'!.  'Ub,  TIte  engine  is  safer,  as  it  adapts  iuelf  better  to  tii«  r«iU,  not  b«|j 
•0  likely  to  run  otfilte  line  at  curves  ur  -    -fv  -^, 


ru  r    Titm  irreaUti  iMbUtly  n« 
1  a  fB£i  ttwmtitrQverttbly  i 


"  *  AI  rwrpM  (w  miMiDp*,*  but    what  at  i 

wbewlcUcaKiiicft  to  iim  ulT  lliv  line  In  ^'  _        

by  UiL<cx|>ononfe  ut  the  Kiuleni  CouuUca,  Uic  Ltiuilon  and  Orfylituo,  aaJ  ti»  nvtl 

Verfftlllt*  i*iiwa)»." 

35    5th.  it  in  moa'  economical  in  the  working,  requiring  IrT- 
also  a  lc«*  amount  of  dupri-'ciaiiun,  as  there  are  fewer  parts 

mjently,  less  friction,  or  wcAr  and  tear,  and  fewer  porta  to  au. •nj  r 

tiiosc   a.tf   more  easily  got   at,    therefore  much  less  ejqKiUsc  ia   tnruiTcd 
tbuae  repairs  which  are  common  to  both  plans. 

"Kvvry  jNuat  tn  ibU  pangrspli  U  Juil  Ibe  rerera  vt  tUa  trutit 
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16.  Gth.  Tlie  buildings,  turo-Ublet,  lathef,  drills,  smithies,  and  other  eostljr 
coaveiiiences  necruary  for  the  maintenance  and  repair  of  the  engine%  ue  not 
Rfiittd  oD  so  large  and  extensive  scale,  us  llie  eogue  on  four  vbacb  is  Urn  in 
■It  dun  the  one  ou  six  wbeeli. 

"  Th«  wtiotfl  of  tliU  U  St  varUaee  «itb  CMta,  cxevpt  so  maek  «■  nStn  to  tbc  tiac  ti  Cu 
tam-ubict." 

ST.  7tbt  At  the  engine  ii  more  siiDple  in  its  form  and  partly  then  art  f«««r 
biMCS  of  delays,  stoppage*,  and  disapjwintmenta  during  tbe  joumeji^  or  tlic 
tea  of  taking  tho  trains. 

"WhkEcTsr  Ihs  *oh*Mc«' nujr  be.  whst  sKttwfiKti!    ]loc«aljr  l«ntte| 
b«r  of  aaeMvnls  happsavd  with  Riiif-wliwlAd  «n|incs,  bus  skns 
■aani  lbs  boiI  dkumiii  ihst  hsrc  occuricd." 

3S.  Whilst,  therefore,  those  individuals  who  hare  advocated  tlie  we  of  tW 
•t'irheeled  eDgiiies  are  constantly  chon^ng  their  ideaa.  at  oo«  tuB«  ilnyriiig 
I  Urv*  fire-box  with  the  out«ide  frame,  and  the  addilioa  of  s  tfaM  ftmd 
vlwJi  behind  the  heavy  box  to  carry  it,  Uien  eha<^v^  ^  ^  mmO  iis  Wa, 
tith  the  tytird  pair  of  vhceli  placed  before  H,  and,  sobaeqneatly,  \j  Ae  tmij 
KJiBfAJon  of  tbc  in&ide  frame ;  we  have  been  steadily  Mrveveriog  witli  oar 
orifiDsl  plsxi,  of  engines  on  four  wheels,  which  is  now  oroojEht  to  a  slate  a/ 
MrfKUon  for  power  and  economy  far  beyond  anything  ve  could  have  expected. 
Is  froof  of  this,  we  can  confidenily  refer  lo  the  London  and  BirodagtM^  ike 
Etftcm  Counties,  the  Midland  Counties,  tfae  N^rtb  Union,  the  f  ■■Miter  aad 
Pmion,  and  the  Manchester,  Bolton  and  6017  railways,  whidi  as*  ^mkud 
tscliuively  with  the  form  of  cn^inr  we  have  adhered  to ;  and  a^so  lo  ihm  £4t»- 
and  Glasgow,  Glasgow  and  Ayr,  and  Raocom  Gap  snil  tit.  Hrlwli,  amA 
oUier  lines  whicli  have  in  purt  adopted  iu 
39.  Injustice  to  ourselves  we  have  thought  it  right  to  lajr 
the  public,  at  the  same  time  that  we  are  quite  ready  to 
iti,  or  any  other  .number  of  wheela,  freeing  oonelTea  from  the 
of  the  consequence  of  any  ottier  plan  than  our  own  ;  and  on]j 
neh  of  our  friends  and  the  public  as  may  entrust  tbcir  orders  t?  ■§ 
lit  OS  at  Icaaty  for  the  safety  oif  iraveUen,  and  ear  own  credit.  t»  afhrri  tm 
framing. 

Bvav,  Cf^KTta,  aaa  %zm%mmT, 

'  U  sepMrt  (roni  thii.  that  tbc  fwr-vhcttod 
mwUmt 

agint»  tfiAD'to  clos 

upt  the 
'Mf  remarks  of  our  own,  as  they  would  perhape 


Maun.  Burv  and  Co.  have  discavend  Uut  ft 
vtetStd  engine*  tfaui'to  close  tbcir  woiks."  Vctrasfy  t,  liU, 

revert  onvnUing  to  interrupt  the  continiuty  of  tW 


mA 


rrricvaM  ta  Ika  •■biact,  Md 
ide^had  MeanTB^wd 
aa  la  Ike  orSps  «f  iW  ^- 


llft  their  authorship ;  but  we  will  now  briefly  ofaaena,  dMt  eaaw  aerts  af  tW 
'  n  of  the  "  Practical  Engineer"  are  somewhat  vrdcvaaA  ta  iW 
'su public  interest;  which  would  have  been 
r>iprn«c-<l  ibemselves  with  more  discrirainatioM 

arrsn^ementa  of  conitruciion  they  aUisded  tow     Far  ear  __ 

for  a  moment  supposed  that  those  ecmlamca  iMastto  laraeWai  <^ 
*~"  to  four-whetted  engines,  or  to  iaside  frsBHBg  % — baaaaaa  il  wmH  Imt* 
mous  to  the  most  superficial  observers,  AaA  ihaaa  Medea  ef  aaMtM^ 
more  extensively  adopted  than  any  other,  in  dba  ewlj  lai—jilii 
tes.    But  we  regarded  the  ooservations  in  tbcir  cvalar,  videfe  eaea  riia  t* 
uiitnadversions  uf  the  *'  Practical  Engineer,"  wmAf  aa  ftdafinae  d  Ikoae 
tfcmrnts  which  long  practical  experience  ia  naBobelariH  $m  dM  aaaac 
fvlul  line  of  railway  in  the  kingdom  (where  d«y  htm  baea  ■adarialiMly 
1)  bsd  led  them  to  consider  iluf  beM :  and  «bkb  eaanMlMM«v  v«  ■■* 
4  tw  tamed  for  them  a  high  reputatioa  aa  nrecriae]  aagbeaenk* 

Ehere  annex   Meiars.  Bury   and   Co.'e  diMnae^  amplaDMtonr    of 
if  inside  and  outside  framinj^s  in  the  caae  eeabe^uo  aili^  anidad 
McdiBg  circular  at  page  462. 
:i  a 


J 
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^ 


/%.  1. 


'O' 


/V-3. 


BxpUnatloB  of  F^:  1  and  3.  la  tblf  EngiiM 
the  bearii^  are  Inilda  the  wheel*.  voA 
the  weight  of  the  engine  and  boiler  fa 
carried  at  A  A.  The  tendency  of  the  axle 
therefore  U  to  bend  downwards  In  the 
centre,  whUst  the  pTeeanre  of  the  flange 
■gdnit  the  rail*  Id  going  roiind  currei 
has  a  contranr  tendency.  Thus,  one  strain 
counteracts  the  effects  of  the  other;  and. 
If  the  Htle  bteaks,  the  wheel*  can  spread 
out  no  forther  below  than  the  amount  of 
allowance  for  play  between  the  flange  of 
the  wheel  and  the  rail.  The  wheels  there- 
fine  being  oonflned  between  the  rails  by 
the  flange  pressing  against  the  inside  of 
the  raQs,  may  proceed  with  safety  to  the 
next  itaUoB. 

Had  we  >|^we  to  go  into  the  subject  at  large,  we  could  sbow  by 
authentic  official  documents  that  "  A  Practical  Engineer  "  has 
himself  on  sereial  points,  but  we  hare  only  room  to  admit  a  abort  ktt 


Explanation  of  Fiat.  S  and  4.  Tbit  giarit 
Insistent  weight  of  this  Engine  wttb  < 
sideframe,  Is  carried  at  B  B  ootri* 
wheels.  ThegraTityoftheentii*«i| 
■nd  boiler  tnutseaae,  tends  to  bsal 
axle  upward*  in  the  mlddI^  aal 
pressure  of  the  flange  of  the  whedsagi 
the  rafis  in  going  round  currea,  aeti  ta 
same  direcnon,  and  in  addltka  li 
This  continued  bending  of- the  i 
deetroyi  the  fllce  of  the  iron,  and  < 
mately  it  breaks;  and  when  It  is  bnl 
the  tendency  of  the  axle  uvwaNii 
before  shown,  forces  the  wlieeU  bsK 
the  rails,  there  being  BO  ontaldeftiac 
pr*T«nt  it,  aa  la  shown  ta  f  ^  S. 
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addressed  to  the   Editor  of  the  Mecbftnics'  Magazine,  signed  J.  G.  S.  (voL 

xzzTQ,  p&ge  246,)  which  complelely  dUproves  the  asiertiuns  of  the  before 

mettioBed  gentleman  on   some  very  important  pointa.      The   letter    states, 

•*  Tow  correspondent,  the  '  Practical  Engineer,'  OMcrts,  that  the  engines  <rf 

Mcsm.  Butt  and  Co.  on  the  London  and  Birmingham  railway,  consume  more 

cuke  per  mifa  per  carriage,  than  those   on    the    Liverpool   and   Manchester. 

He  alio  says,  tnat,  on  the  Grand  Junction  railway,  one  engine  ii  employed  to 

drav  s  train  of  equal  weight,  and  at  an  equal    speed,   to  one  which  on  the 

LoodoD  and  Birmingham  requires  two  engines.     Now,  the  annexed  tablea  will 

iboT  the  oppofiie  to  be  the  case  on  the  Grand  Junction ;  and  from  Time-tablei 

in  Ptmbour's  Treatise  on  the  Locomotive  Engine  (pp.  312,313)  I  find  the 

aversge  quantity  of  coke  consumed  on  the  Liverpool   and  Manchester  to  be 

■boot  the  some  as  on  the  Birmingham,  thnugh  in  no  cose  does  it  average  so 

^,  low  ss  29ibe.  per  ton  per  mile,  as  in  Ihe  annexed  tables.      The  '  Practical 

,   EofiiDeer  'says  also,  thatiu  his  opinion,  Messrs.  Bury  and  Co's.  inside  frame 

I   ii  nr;  defective  in  point  of  durability.     Perhaps  he  will  give  his  r^ajon*  for 

^kokj^g  K^  and  ahow  the  advantage  of  the  lieavy  outside  framing  of  wood. 

^^^<>  '*  J.  G.  S." 


SXPSaiMENTa  OH  TUB  ORANU  JUNCTION  LINE. 


^ftueoTEnglu. 

Dale. 

OrocaLoad 

Mean  Spe«d 

Coke  ucf 

in  Toos. 

iaUllM. 

UUe  In  Ibi 

rM»y  ?0 ■» 

M«y  31..._ 

WAUHIB 

June  I 

June  9 

Juno  3 

™...»9.I 

13.03 

ir.oj 

nOUETHECS 

Judo  a...... 

JuDff  7 

JuQfl  S..,„. 

«j.r....„ 

.«..Z2.58 

M.S 

1 

t 

Jaoe  11.... 

nouTHEua..... 

June  13.... 
lune  13.... 
Jun«  14.... 

»....&>.  8 

.....5I.S0 

i\.9 

PSSIARIS 

June  n.... 
iJuiip  16.... 

«„.!».« 

...-1».0S...„. 

......W.4.... 

Coke  per 
ton  per  mil*. 


«.... 


.«™.-7l. 


^....■«1... 


KXP£KIMrN1S  ON  TUE  LONDON  AND  BIRUUTOKAU  LfNK* 

Dweriptioftri  of  En     Grou  Loud    Hesn  Ratn.     Coke  pet 
Eines.  tD  Toiu.  ton  per  mile. 

Twelve    inch  CyIln-1 


Omn   and 
Wheel! ... 


i    feet 


Twcire  ioeh    Cjlla^  .... 
5    (e*t\  „.. 


flcn    and 
Wh««li.... 


M.I3.... 

.  .«..30J1. 

.-- ..« 

.;o.95.... 

.  «...38.AS«.„. 

43 

.81.81.... 

_  .„..3I.M 

....«.-sa 

.50.77.... 

S1.J9 

-55 „ 

.611.76.... 

29.8»-..„ 

"41 

.83.35... 

IM2...„. 

........2» 

<^  Inclined  Plaws.'—Oue  of  the  chief  dtiUcuUies  in  the  implicatiou 
motive  carriages  tn  railways  has  been  to  obtain  sufficient  mcCion  or 
a  between  the  driving  wheels  and  the  rails  to  cause  them  to  ascend 
of  ennsiderable  inclination,  as  the  wheels  are  in  such  cases  apt  to  be 
nd  without  advancing  the  carriage.  To  prevent  this,  Messrs.  Vignolea 
icsson,  by  their  patent  of  1830,  proposed  to  introduce  a  third  or  friction 
ween  the  two  bearing  rails.  This  iriclion  rail  consists  of  a  6at  piece  of 
ndlng  along  the  middle  of  the  road,  and  securely  fixed  in  a  vertical 
IS  represented  in  section  in  the  annexed  figure.  On  each  eide  of  thia 
rail,  wnich  is  made  of  considerable  depth,  is  placed  a  horizontal  friction 
as  shown  at  c,  d;  the  roller  c  being  made  considerably  larger  than  d, 
ed  upon  its  vertical  shafl  e,  while  a  ia  permitted  to  turn  freely  on  ita 
shaft  /.  On  the  driving  axis  g  is  fixed  a  bevel  wheel  h,  which  tuma 
r  bevel  wheel  i,  fixed  upon  the  vertical  shaft  e  of  the  driving  roller  c 
beuiuga  of  thia  driving  rotter  and  its  shoil  are  firmly  fixed  to  the  under 
^  of  die  locomotive  carriage  by  tlie  block  shown  at  b,  and  the  bearings  of 
OS  friction  roller  £/ are  nmged  to  the  block  at /,  that  it  may  at  pleasure  be 
pistJ  a^nst  the  friction  rail  a,  by  the  lever  tn.  This  lever  is  wrought  by 
W^giBg  It  vilhio  reach  of  the  engineer  ur  his  assistant,  who,  acting  upon  the 
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[cr  &  b  attached;  e  is  ibe  metallic  can  to  the. trench ;  B^ainsl  the 
the  roller  is  iii(4;iid0d  to  act,  as  the  corriaf^c  travels  olonp,  the 
^h  an  restrained  fVom  running  oifthc  rails,  by  t)ie  flanges  ddvmx 
le  carriage  to  rise. 

r^.  l.  Fig.  2.  Bg,  ». 


icod  3  arc  explanatory  of  theother  mode  inen- 
At  a  U  the  vertical  arm;  b,  b  tJie  unll- 
yfXet-i  acting  against  the  aidet  of  the  middle 
.  ige  proceeds,  the  hrood  top  d  of  the  » 

iJie  rollers  in  their  place*  and  pre-  (       Q       ^        Q        1 
tijtf    carriage  from   rising.     For   the    better     \^^J  i    i  k^      y 
of  the  carriage  in  its  tnic  coune,  there  are  ^i.JJ^*^--^ 

piur  of  rollers  6,  6,  placed  at  a  short  distunoc  one  before  the  other, 
ted  in  a  frame  of  the  kind  delineated  in  the  annexed  Fig,  3. 

e  Appears  to  bo  uwure  of  the  paucity  o{  originality  in  hia  scheme. 
Jus  claim  to  invention  in  tlie  upplicatiuii  of  the  "  top  flanges,  lu 
e  rising." — London  Journal,  for  Juljf,  1811. 

rV  Guid^   Wheels  and  used   in  raiiway. — In    1844  ^  r.  W.  Proaser 
a  patent  for  "  Improvements  in  the  cun&lructioii  of  rnilwoys  and  in 
lo  run  thereon  ;"   the  latter  improvement  conftisting  in  the  removal 
ling  flanges  from  the  periphery  of  tlie  b(.-arin^  wheels,  and  subati- 
ihem  a  peculiar  arrangement  uf  guide  whet-ls  utuiched  to  the  frame 
Ja^e.  These  guide  wheels  were  devised  chieHy  with  reference  to  Mr. 
improvements  in  the  construction  of  niilways,  in  which  he  proposed 

for  the  iron  rails,  continuous  bearings  of  solid  Kyanised  tinibir. 

th«se  guide  wheels  are  applicable  on  ntilwnys  of  the  ordinary  construc- 

aa  the  arrangement  appears  lo  exhibit  coDsideniblc  ingenuity,  and  to 

lucb  practical  merit,  we  subjoin  a  short  deHcription  of  it      We  may 

lAi  tlie  idea  of  employing  guide  wheels  instead  of  flanges  on  tlic  bearing 

keep  tlie  carriages  on  the  mils  is  not  new;  indeed  we  have  in  the 

thu  Ireadse  noticed  several  plans  for  this  purpoxe,  but  we  believe  that 

hrious  arrunjiements  a  third  or  additional  rail  was  required  fur  the 

act  upon;  whereas  in  Mr.Prusser's  plan  no  additional  r-ail  is  requisite - 

'  t  upon  the  hearing  mils,  and  possess  this  great  advantage, 

of  breaking  of  an  axle  they  would  support  tho  carriage  and 

J  .......Liuc  its  course. 

view  of  a  Incomotire  with  theae  guide  wheels  Attached  is  giren  io 
\v^  engraving. 

Kb*  engine  frame,  6,  h  the  bearing  wheels,  r,  c  the  wooden  longitudinal 

>WfofV  mentioned;  but  for  which  may  be  substituted  the  ordinary  iron 

i  »re  the  guide  wheels  turning  upon   pivots  in  a  frame  e  attitched  to 

9f  the  frame  of  the  engine,     'these  wheels  are  placed  at  an  angle  of 

,ftr  horison,  and  have  un  angular  grouve  in  thfir  periphery,  one  face 

being  horizontal,  or  parallel  to  the  surface  of  the  rail,  and  tho 

fccJDg  vertical  or  parallel  tu  the  side  of  the  rail.     The  distance  between 

wt»e«Is  is  a  little  leas  than  the  distai)ce.bctween  the  rails,  so  that  when 

lAge  i-  — *  -"^ing  in  a  straight  direction  the  guide  wheels  do  not  com«^ 

•Xv  ^1 ;  but  when  the  carriugii  deviates  to  one  side,  Uie  giiida 

in  i:. --  j.1^  brought  immediately  into  action,  and  prevent  further 
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Mr.  Protur'i  mils  und  wheels  have,  we  believe,  been  adopted  on  tbe  OGMeri 
and  wmc  utbcr  lines  of  railway. 


Suphefuon't  Compmtrul  Aade*, — lit  the  8peci6cation  of  a  patent  grmted 
Mr.  Robt.  StephiJiisuti  in  1B31,  \\e  informs  us  that  in  tbe  carriages  pn  ' 
lined  on  the  >fliuicli ester  and  Liverpool  railway,  each   pair  of  wheeli 
fast  on  the  two  opposite  eudi  of  a  long  solid  axis,  which  revolved 
wheels,  iiud  the  two  extremities  of  the  solid  axis,  which  pmjpcted  tli 
cenlrei  of  the  wheels,  were  formed  into  pivotv  or  gudgeons  and  were 
into  mitable  sockets,  whereon  the  weight  of  the  carriage  wot  borne 
concavities  of  those  sockets  pressing  downwards  upon  the  pivots.     In  travel 
with  great  rapidity,  the  said  pivota  required  a  copious  supply  of  oil,  ondj 
of  it  was  wasted,  because  the  concavities  of  the  eockets  being  inaei' 
nil  had  a  tendency   to  run  down  and  escape  from  the  place**  ■■*"  *—'""t^! 
it  was  wanted.     According  to  the  improvement  of  1831,  Mr.  . 
t'ousists  in  fixing  the  pair  of  cnrriage  wheels  fast  upon  the  t 
long  hollow,  or  tubular  axis,  within  which  a  solid  central  axis  ia 
extending  through  all  the  length  of  the  hollow,  and  projecunt:  ivjt  gal 
beyond  each  <tf  tlie    hollow  axes  to  enable  the  weight  of  t 
•unported  upon  the  projecting  ends  of  the  solid  central  MTi<i, 
hollow  axis  turns,  together  with  the  two  wheels,  which  . 
tlie  ends  of  the  hollow  axis,  to  prevent  one  wheel  fron 
or  slower  along  one  rail  than  the  other  wheel  advanrr'- 

In  ihft  subjoined  ligures — Fig.  1    reprcsenta  a  v,  it.r.J 
centre  of  the  wheel  to  show  the  novel  arrangements  uf  i\i\i  ^.^i  »^  ., 
aide  elevntinn  of  the  icdiie. 

At  (1  a  a  is  the  solid  axis,  enlarged  at  tf ,  6  is  tlie  tubular  a&ia,  mMaingth 
the  centra)  boss  r  of  the  wheel  dd^  and  bolted  la  ibc  nme  as  ahowD  at  •«! 


LOSH'S  PATENT  WHEELS. 


4n 


llmafli  a  drculu  plate  /  front  Tlte  weight  of  the  carriage  u  supported  aAgg 
on  tbe  projecting  port  of  the  eoiit  a ;  wliich  u  received  into  a  solid  metal  sockvt 
K  OAie  in  tiiu  hnlvea,  and  screwed  together  by  four  bolts  t  i,  and  tvo  HLaple 


^^*,  wbtoh  ffiiten  t&e  iprines  A:  down  ocrou  the  upper  flat  aidei  of  the 
K«t  A;  thus  the  two  halres  of  the  socket  are  bound  nrmly  together  by  the 
Uid  tmwt  wound  tlie  end  y  of  the  solid  axis,  aJid  secures  tliem  together.  The 
vom  end  of  the  socket  h  is  fitted  into  h  vertical  grocre  formed  in  the  space 
Wwnn  tha  prongB  of  the  guide  plate  /,  which  ia  screwed  to  the  horizontal  aide 

ml  n  -f  :':- =--.-,  oj  shown  in  /ly.  ],  and  nrojecu  dowTiward  therefrom* 

Hir  '  an  aperture  p,  provided  with  a  screw  plug,  and  finds  its 

^1  '■  :■..  i  ui..>iiig  surfaces  of  the  axis,  and  the  portion  that  eacajiespast 

:•*  is  received  into  an  oil  box  n  of  coat  iron,  made  in  two  halves  for 
a  loita  place. 

iAuh't  Pttimt  Railway  tVheeU, — Some  improvementa  in  the  construction  of 
.^i«li  for  railway  carriages  were  patentea  on  the  31  st  of  August,  1830,  by 
Jlr.  Wm.  Loah,  of  Bcntom  House,  in  Northumberland,  a  gentleman  wh<>»e 
'  »  and  knowledge  in  matters  of  this  kind  entitles  his  suggestions  to  the 
of  tha  public. 

/y.  3. 


TSf  nattir-c-  of  this  invention  will  be  at  once  understood  from  inspection  of 

here  a  a  a  a  represent  the  tire  and   Bange  of  n  wrouglit-iron 

•  b  b  b  epokcs  which  are  to  be  made  dove-tniled  at  one  end.  and 

ai  •ai'bf  tii4  uafc  fi  as  shown  in  section  at  c  c,  fig.  2.    The  other  end  of  tha 
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•pokt  has  m  right  aiuUar  cnml:  bend,  u  dbown  at  ///  tif*  1 ;  hak§ 
toiuid  the  drae  to  the  next  i^ke ;  and  thm  each  i|ioka  and  ila  d 
felloe  are  made  of  one  piece  of  iron.  By  means  of  the  crank  bend  at 
of  the  tpokea,  ohe  felloe  ie  permitted  to  paat  over  the  end  of  another, 
thii  double  part  the^  are  KcineW  fixed  together  by  ttrong  acrewi,  as  it 
dotted  lines.  The  tire  is  formed  (in  passing  finally  thzoogh  the  rollen 
iron  works,)  with  a  recess  for  the  felloe,  and  a  flange  to  keep  the  < 
on  the  rulroad,  as  represented  at  a  a ;  and  it  is  to  be  heated  ana  fitted 
wheel  in  the  usual  manner,  that  it  may  contract  and  firmly  grasp  tb 
when  it  contracts  in  cooling.  The  ends  m  the  spokes^  too,  rnnst  be  m 
before  the  nave  is  cast  upon  them,  that  the  junction  of  the  two  metab 
the  more  perfect  It  is  stated  that  it  may  be  snnetimea  found  more  eoi 
to  weld  several  pieces  of  iron  together  than  to  bend  one  piece  twice  i 
angles.  It  is  likewise  stated  that  the  spoke  may  be>sometuaes  with  ad 
welded  on  the  middle  of  a  piece  extending  along  m  ling  constituting  th( 
in  Ixrth  directions. 

Letserdng  the  vibration  end  noite  of  JlaiUnay  Wkeeli. — It  is .  now  g 
understood  that  the  rapid  deterioration  as  regards  the  strength  of 
wheels  and  axles,  is  chiefly  caused  by  the  intense  vibration  to  which  1 
sulgected.  Ihis  can  readily  be  made  evident : — if  the  journal  of  an  old 
axle  is  struck  with  a  smith's  hammer,  it  will  in  many  cases  break  off 
single  blow;  presenting  at  the  fractured  part  a  weak  brittle  appearance; ' 
the  journal  of  a  new  axle  will  take  several  hundred  blows  before  bi 
a  tough  fibrous  appearance  being  presented  at  the  fractured  part 

Mr.  LijMComb  s  apparatus  for  preventing  the  vibration  of  wheels 
nmple,  and  we  believe  eflicacious.  It  has  been  applied,  we  understand 
of  the  Royal  carriages  on  the  Birmingham  and  London  railway.  It 
of  a  plate  of  sine  placed  on  each  side  of  a  wheel,  for  the  purpose  of  n 
saw-oust  in  contact  with  part  of  the  rim  and  spokes ;  each  plate  has  two 
rings  of  unequal  size  permanently  fixed  to  it;  the  external  diametei 


smaller  ring,  and  the  internal  diameter  of  the  larger  ring  are  f 
circles  in  the  annexed  figure,  and  are  likewise  flush  with  the  < 
plates.    The  combined  £pth  of  the  corresponding  rings  is  e 
the  tyre ;  thesis  rings  meet  and  are  screwed  together,  certain  j 
being  cut  away  to  let  in  the  spokes.     By  a  reference  to  the 
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of  iht*  BpokM,  adjoiiiinf;  the  nave  and  tyre,  are  left  ctpoacd 
tif  untieing  Ally  (lefVct  whicb  inny  lake  place  in  those  panlJ. 

he  detached  fTom  the  wheel,  by  simply  taking  out  the 
'    '■'■'"'  cnrresponding  ringi  togetlier,  and  is  applicable,  with 
icatioDii,  to  all  exiitting  metal  wheeU.      The  eost  of  the  apparotiia 
trbeel,  aud  it  will  hut  for  many  yeam. 
»U  formed  of  a  combinatioa  of  wood  and  iron  are  in   partial   use  upon 
IMllwBya  for  the  purpose  of  decreasing  noise  and  vibration,  which  still 
'  hstanding,  to  a  very  considerable  extent 

19'heeU. — At  the  meeting  of  the  British  AssociatJon  at  GLugow  in 
Mr.  II.  DircJu  exliibited  a  wheel  of  a  novel  construction,  invented  by 
\\ach  had  been  running  for  several  week*  on  llie  St  Helen's  rml^ray 
ttsfactory  results.  The  construction  of  the  wheel  will  be  under* 
pning  an  ordinary*  Kpf)kcd  vheel,  but  with  a  deep  channelled  tjTc^ 
in  jFi^.  2.  In  this  channel  are  inserted  blocks  of  African  oak, 
inir  about  4  in.  by  3^  in^  prepared  by  ftlHng  llic  porei  with  unctuous 
^1,  tu  counteruct  the  ctit;cLi  of  capillary  attraction  in  regard  to  any 
tne«u  by  which  it  becomes  impervious  (o  either.  There  ore  about 
blocks  round  each  wliecl,  cut  so  as  tu  fit  very  exactly,  and  with 
run  placed  vertically  throughout,  forming  a  kind  of  wooden  tyre,  each 
being  retained  in  its  place  by  one  or  two  bolts  Fi</M.  3  and  4,  the  two 
of  channel  having  corresponding  holes  drilled  through  them  for  this 
The  bolts  are  afterwards  all  well  riveted.  After  being  bo  fitted, 
rhcel  is  turned  in  a  lathe  after  the  ordinary  manner  of  turning  iron  tyres, 
it  acquirers  all  tlie  appearance  of  a  common  railway  wheel,  but  with  an 
wooden  rim,  and  the  flange  only  of  iron.  Mr.  Dircks  proposed  tising 
\anX  or  soft  woods,  and  various  chemical  prcparalioDt  to  prevent  the 
ioft  of  water  into  the  pores  of  the  wood;  he  also  contemplates  tbc  using 
■  woods. 

Fiff.  1 .  Fig,  2. 


tQQcud  &gare«  represent  one  of  tbesc  wheels,  Fig.  1   being  a  A-ont 
(portly  in  seotioni)  and  Fig.  2;  a  vertical  section  through  the  line  Z. 
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a  ia  the  bocs;  6  b  tbi*  arras;  and  e  e  the  rim  or  felly  of  Ibe  wliecl.  hoTin^ 
deep  flaaches  d  d  on  eacb  side,  forming  a  circular  groove  or  trough  Touiid  ihf 
penpbcry  of  the  wheel.  In  this  groove  or  troueh  are  inserted  the  blorki  gf 
wood  e  e  (before  mentioned),  which  are  retained  in  their  places  by  boll*// 
passing  through  them,  and  riveted  outside  the  Baiicbes.  The  leveral  adfUktMci 
which  tliis  wlicel  possesses,  are  represented  by  him  to  be, — that  the  wotntt 
tyre  will  wear  a  considerable  time  without  requiring  any  repair ;  that  the  qm 
can  ba  refaccd  by  turning  it  up  again  in  the  lailie,  aa  practised  with  worn  irne 
tyres ;  Cliat  it  cnn  be  re-tyred  with  woiid  at  little  expense,  and  at  a  fsr  Less  kti 
of  time  than  usual ;  and  that  both  in  ihi-  uperaliuns  of  rcfacing  old  tyres,  or 
putting  on  now  wood,  the  work  can  be  performed  without  the  usual  labour  sod 
cost  of  unkeying,  as  the  wliole  can  be  done  while  the  wheels  remain  on  the  ialfi 
One  very  important  advantage  yet  remains,  and  that  19,  that  the  rail*  themidfa 
will  sutler  less  wear  by  using  these  wheels,  and  the  fasteoiugi,  sleepers,  ud 
blocks,  not  be  nearly  so  much  injured. 

Afode  of  fixing  tubes  in  locomotive  boilert. — 'Hiese  tulici  are  made  of  the  belt 
rolli>d  brass,  one  thirteenth  of  an  inch  thick,  the  edges  of  the  brass  vt 
properly  ch&mferred,  and  lapped  over  each  other,  nnd  soldered  togetlier,  lU 
Boluer  being  applied  inside;  the  lubes  arc  then  drawn  through  a  circuUr 
steel  die,  to  make  them  truly 
cylindricul.  The  holes  to  receive 
them  in  the  tube  plates  e  and  n, 
are  bored  quite  cylindrical,  m  as 
to  fit  the  tubes  exactly,  which 
are  just  long  enough  to  come 
to  the  outside  of  both  plates; 
the  ends  of  the  tubes  arc  then 
fixed  by  driving  in  a  steel 
hoop  or  ferrule  made  slightly 
conical,  as  shown  in  Fig.  1, 
which  is  a  section  fiill  size  of 
the  tube  a  a,  the  nlate  in  which 
it  i«  inserted,  anu  the  ferrules 
o  e ;  the  ferrule  is  a  little  larger 
than  the  tube,  so  that  when 
driven  in,  it  compresMa  the  tube 
very  forcibly  against  the  sides 
of  the  hole,  and  makes  the  joint 
completely  wntertight.  The  fer- 
rules are  sometimea  made  of 
wrought-iron,  but  they  generally 
do  not  last  out  the  tube  in  that 
case,  and  require  replacing  by 
new  ones  before  the  tubes  arc 
worn  out.  The  steel  ferrules  are 
better,  as  they  last  nearly  twice  as 
long.  Wbon  a  tube  or  ferrule  re- 
quires taking  out,  the  ferrule  is  to 
be  cut  quite  through  with  a  chisel 
and  then  turned  inwards,  so  as  to 
detach  it  from  the  tube,  which  can 
then  be  driven  out. 

Water  Gauge. — In  order  to  show  the  height  of  the  water  in  the  boi 
methods  ore  employed;  the  Brut  consisting  of  a  number  of  ^uge 
at  2  or  3  inches  apart,  one  over  the  other,  by  turning  which  ux 
the  engineer  ascertains  whetlicr  they  are  open  to  water  or  steam:  the 
by  an  mitrument  called  the  water  gatige,  which  conmste  of  a  strong 
o,  about  three  quarters  of  an  inch  diameter  outside,  fitted  into  ■  bi 


WATER  GAUGE. 


■ITj 


^ 


bottom,  tlie  joints  being  fflftde  atoam  tight  by  hemp  packing 
lliv  :E;la3«,  and  comnrcased  against  it  by  the  glands  ec,  wbicb  u« 
n  round  (he  r;]as«,  (roni  each  of  the  socket 
I  tabe  d  pruci^eds  with  a  cock  in  it,  and  ft 
ib«>i*n(l,  for  fixing  it  into  the  fire-box,  and  the 
r  I  other  cock  isscre  wed  into  the  lower 
/  into  the  upper  piece,  ufTurding 
iiir  puuing  the  gloss  tube  down  into  its  place. 
e  two  cocks  in  rf  c/  are  opened,  the  water  of 
rikci  in  the  elou  lube  to  the  tame  height  that 
he  boiler,  the  upper  part  of  the  glau  being 
li  sK'ftni,  and  so  rettiuin<i,  sbeving  always 
of  the  walrr  in  th«  boiler;  the  cocks  are 
Tpo«e  of  Slopping  the  ccintmunication  when 
from  the  gauge  being  out  of  order  or  other- 
a  cock  in  the  piece  r  is  for  the  purpose  of 
ut  the  gaugei  by  allowing  a  stream  of  water 
gh  it,  and  it  u  often  necessary  to  open  it 
imuiing  the  gauge,  in  order  to  got  rid  of 
es  of  steam  funned  by  the  rapid  ebullition 
hiirh  sometimes  render  it  diHicull  to 
ine  height  of  the  water.  The  difficulty 
d  by  the  motion  of  the  engine,  pn>- 
atiun  in  the  water,  but  the  disturbing 
luch  diminjiihed  by  choking  the  tube  or 
c  cummunication  with  the  boiler  thruugh 
rery  small,  so  as  to  impede  the  motion  of 
I  the  tubes.  A  small  plug  ff  ts  screwed  in 
h  tube  d,  to  adord  the  means  of  clearing 
bei  d,  by  passing  a  wire  through  them 
tigt  ff  tn  tuen  out. 

^s  waler  aih-hox, — Instead  of  the  ordtuarv 
(which  i^  usually  suspended  below  thefumace, 
<\   receiving    the    falUng   cinders, 

,  «>  a  shallow  tank  containing  three  or  four  inches  depth  of 

the  tender  by  means  of  a  pipe  and  stop-cock.    The  falling 

iting  heat  from  the  furnace,  consequently  heat  the  water 

relumed  into  tlie  tender,  raises  ihe  temperature  of  the 

cfTects  ftn  important  saving  of  fuel.  To  render  lhi»  uperation 

boiler  is  fumiahed  with  a  bull  valve,  loaded  with  oUlb^.  on  the 

that  at  luch  pressure  the  steam  will  escape  and  past  into  the 

become  condensed.      By  this  arrangemcntt  ^he  boiler  may  be 

led  with  water  at  or  near  the  boiling  point. 

.'elsitic  cushions,  niaeed  at  each  end  of  the  carriage,  con- 
II  of  springs,  to  acaden  the  effects  of  concussion.     Thej 
CODiirucled. 

F'%^.  1  represents  a  side  elevation  of  one  of  the  Dublin  and 

ay  carriages,  with  Mr.  B<<rgin'8  invention  applird  to  the  same. 

Ibe  ondef  part  of  the  same,  the  body  being  removed,     o  a 

Ermine,  made  of  two  similar  plates  of  iron,  screwed  to  each 

inches  apart,  and  resting  upon  turned  bearings  in  the  centres 

wr<j\i.:ht-iron  tube  b  2f,  about  three  inches  in  diameter,  the 

'  ige,  and  extending  about  two  fcot  beyond  each  end, 

.  by  rollers,  which  allows  thetubc  to  be  moved  ther>^t>n 

ty.      On  thifl  lube  ts  placed,  at  either  end,  within  thr  frnme 

four  feet  of  helical  springs  re,  of  graduated  strengths ; 

of  springs  abnts  against  a  strong  collar  r/,  fixe  1  tu 

da^aiusl  a  atnaU  box  of  irvo  attached  to  thu  framt?. 


tliree 
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aitd  fiiratshed  with  one  of  the  bearing  roUeri  before  mpntionrd,  kIii?  «nti  i 
frioiion-rollen  ivMiitg  aj(;ainst  the  inner  side  of  tho  carrii 
extrcmitv  ufUit;  tube  bh  is  atUchrd  a  biiiFfr-head//, 
puwiiig  through  the  tube,  and  connecU'd  to  the  butFrr-niii'- 
aitnken  below  their  surfaces.     At  the  back  of  each  butfer-he 

fVy.  1. 


Fig.  2. 

lo  which,  by  chains  and  bookt,  the  carri^es  arc  attached  tiigethcr.  Thiia|, 
ntttis  Lies  loosely  on  tlie  axles,  and  is  perfi*ctly  iudepeiiJent  of  the  framc-«<^ 
uf  the  carriage,  which  is  sustained  by  springv  hi  llie  ubuhI  manner;  nml  ihfi 
ure  long  vertical  slots  made  in  the  framing,  through  which  tl  ■-  l.i.ffii 
passes,  which  permits  the  frame  to  rise  or  fall,  according  to  '  o, 

load  thereon,  without  oifecting  the  height  of  thebuifingBppar'it 

The  action  ii  as  follows  : — The  train  being  moved  in  the  dtrectii 
arrow,  the  locomotive  power  is  applied  to  the  cro«»-bar  y,  and  draws 
the  central  tube  6,  thereby  compreunig  the  springs  r  c  between  the  collar  i^i 
the  friction  roller  box,  which  rest^  againjti  the  end  of  the  cartiii^e  fmme,  vi 
out  moving  the  latter,  until  Uie  elastic  force  of  ihecomii         '  i.rcoo 

sulhctent  to  overcome  the  resistance  presented  by  the  'i 
toad.  Thecarriage  then  begins  to  move  forward,  BO  slow)  t  ii.- 
ceptible  to  persons  seated  within  ;    the  second  and    each  '■i 
iu  the  train  Is  by  similar  means  brought  from  a  state  of  reiit  »-... 
cose  of  one  carriage  runnins  against  another,  the  resistance  is  oifercij 
furthest  end  ;    the  elf'jct  being  to  drive  the  lube  6  forward,  comprva 
spring!  at  the  opposite  end  from  which  ilieconcussion  isgiven,  and  tbei 
will  be  but  little  ntU'cted  by  the  blow,  until  thv  elasticity  conunt 
the  springs  by  compression  overpowers  the  resistance  of  the  carnni 
then  begins  to  move,  nctunted  by  a  force  just  nitficient  to  »tart  tt,     'I 
springs  nave  a  range  of  uction  of  about  two  feei 
by  a  force  e(]ual  to  about  twenty  pounds,  and  pf 
entire  compression  ol"  u|iwards   <}!'  two   toiis.       A    ; 
ihe  patentee  stateSf  has  been  found    suitable   for  cji  -bixi|t, 

loaded,  abuut  four  tons.      It  will  b«  obnervcd,   Ibai  ;..       .,..:i    rcM 
to  the  action   of  Ihe  fprtngi  is  oo   tlic  ends   of   the  caixUgc  frame 


MALLETT'S  BUFFEllS. 


477 


>»«b  t«  nrmed  with  a  strong  plate  of  iron»  about  fiflecD  iocliet  tqutrc, 
t«'  ^(  the    teusion  rods,  A/i,  Fitf.  2,  to  the  outer  aiigleii  of  thn 

.-  frame  \  consequently,  the  rods  receive  the  entire  force  of 
ig^.  i  lie  Mpring»  at  either  end  of  each  carriage  uct  totally  independent 
[MD  al  the  other  end,  and  iif  all  the  carriages  in  the  train,  except  that  to 
t  they  axe  attached  ;  eacli  has,  therefore,  to  bear  only  ita  own  share  of  the 
ftuee  of  the  entire  train,  tbt;  ium  of  which  ia  made  up  of  the  separate 
ancca  of  all  tlic  springi  acted  upon. 

iStitU  Bt^trg. — Robert  Mullett,  Esq.  of  Dublin,  in  a  communication  to 
'^iuir  uf  iFie  Mcchtttiic'a  Miujazine,  has  described  an  ingeuioua  and  orij(iiial 
of  butBug,  an  extract  of  winch  we  shall  proceed  to  give.  Mr.  Mallctt 
i: — '*  Tlie  employment  <il'  elastic  tluids  to  aer\'e  as  Hpringa,  has  bet^n 
propo&ed,  ahd  occasionally  brought  into  practice,  but  never  upon  a 
or  with  vtffv  successful  residts.  Thin  bait  arisen,  principally,  ftoin 
^kliat  it  vn  imuufiiiihle  to  make  uny  cylinder  and  piston,  or  any  rod  and 
h<.nltitely  and  permanently  air-tight,  especially  under  the  eHecta 
tit  compresaiona  :  hence,  the  air,  or  other  elastic  (luid  used, 
i'tund  gradually  to  escape  from  the  vessel  provided  for  ita 
kiun,  leaving  the  wbule  apparatus  springleaa. 
)Cst,  if  this  di&culty  bo  once  overcome,  the  advantages  accruing  from  the 
(as  the  most  available  elastic  fluid  vc  h&ve)  as  a  springt    ore 

lAini  aspringat  all  temperatures,  and  in  all  climate*;  and  its  properties 
that  the  resisting  energy  of  the  spring  increases  with  the  amount  of 
with  which  it  is  compressed  or  ur;i;ed,  and,  by  a  suitable  arroagemeat> 
tftiU  to  increiL>u  uccurding  tu  any  asnignubtc  law, 
.'  iK.»t  of/ivcrcoming  tbc  one  great  obi^tacle  to  the  use  of  uir  as  u  spring 
z  Lite  Hir  In  \iv  compressed  by  a  body  of  walei,  or  otlier 
-d  ou  the  wcU  known  fact,  that  joints  or  sliding  aurCacea  can 

Fiq,  \. 


I^/MOb,^ 


n 


Fitf.2, 
ma4<  uattr-tighi,  and  kept  so,  which  cannot  be  mode  or  roointxuned 


month  *•(  P«>braary,  1830, 1  designed  a  set  of  buffing  apparatus  upon 

."inictcd  by  the  firm  with  whicli  1  am  connected,  and 

1    KfOf^pilown  railway,    attached  to  one  of  tlic   opcu 

:cs.     rty.  1  sliow&  a  plan  of  ttie  under  cnrria^e,  fitted  with  the 

iS   mod  /7y.  2,  a  aide  view  uf  the  air  cyhtider,  &c.  on  a  larger 
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The  Bystcm  of  thorough  buffing,  ai  invented  bj  Mr.  Berpn.  ti>f  intp 
^  Duf.1         =  :: 


gent  manager  of  tlm  ratlway,  Is  iu  tist?  upon  the 

and  hence  waa  adopted  in  the  hydro-pneumatic  buffer, 

i«  a  truly  bored  cylinder  of  caat-iron,  closed  at  each  rno  i> 

viih  a  large  gland  or  stuffing-box,  through  which  the  bulti ! 

turned  truly  like  a  piston  rod,  which,  in  fact,  it  ii.     "Hi''  *'■''■ 

(•nd   to  end  of  the  carriage,  passes  right  through  the 

aotid  piston,  packed  with  leather  collars  and  presaed  h:^     _ 

in  a  state  of  repose  is  situated  in  the  middle  of  the  length  oi 

6  b  are  two  air  vessels  of  a  cylindrical  fonn,  with  faemiipli 

to  the  cylinder*  and  standing  vertical  upon  iti  upper  side  wiieii  m  nU 

capacity  of  each  air  vessel  is  coual  to  that  of  half  the  cylinder,  minus 

of  the  piston  and  included  portion  of  buffer  rod.     The  diarnetrr  of  tlie 

was  G  inches,  and  that  of  the  buffer  rods  2^  Inches  of  solid  iron.     By  i 

a  suitably  situated  screw  plug,  the  whole  of  the  cylinder  was  filled  qoil 

water,  leaving  the  two  air-vessels  above  it  fiill  of  air,  which  by  a 

syringe,  was  brought  to  a  density  of  one  additional  almoapberei  ( 

15lbs.  per  square  inch,  plus  pressure. 

**  In  this  state  of  things,  it  is  obvion^  tliiftany  force  acting  at  one  end  of 
buffer  rod  would  compress  the  air  in  one  air  verael  and  rarify  that  in  thv 
by  carrying  the  central  piston  rod  towards  one  end  of  the  cylinder,   an^l 
driving  the  water  at  that  end  up  into  the  air  vessel.     It  is  also  plain 
the  water  will  always  remain  at  the  lowest  part  of  the  vessel^  It  will  b< 
interposed  between  the  air  and  the  only  pociible  places  of  escape 
cylinder,  nsmelv,  the  end  covers  and  stuffing  boxes.     The  range  or  t1 
rod  wns  limited  to  two  feet — a  limit,  however,  which  it  is  scarcely 
could  ever  reach  by  any  force,  as  the  air  wuuld  then  he  condensed  into 
one-fiflicth  of  its  nriginni  volume;  but  as  a  further  precaution  ihr*  i:"«i:- 
c  f,  and  the  counter  butfer-heads  rfrf,  were  so  arranged,   that,  at  i 
oftlie  range  any  i hock  given    to  the   buWcr-rod  would  be  »i«itL        , 
distributed  through  every  part  of  the  frame  of  the  carriage.     The  whol* 
apparatus  was  secured  by  bolting  to  the  frame  of  the  nndcr  carriage,  to 
it  became  a  firm  and  substantial  spine  or  back-bonei  as  it  mmtt  in< 
strength,  in  place  of  breaking  it. 

"Tbeveryfirstexperiment  made  with  ihin  buffer,  on  the  Dnl 
railway,  consisted   in  bringing  the  carriage  upon  one  of  the 
10  or  12  of  the  railway  porters  to  run  it,  as  fast  as  they  cc' 
one  of  the  stone  walls  of  the  station  bouse,  from  whicli  it  r*  i 
like  a  piece  of  Indian  rubber.     The  piston  vaa  not  nearly  .i.... 
ita  whole  range,  but  bad  passed  through  more  than  four  fifths  ol 
blow  equal  to  more  than  1500  lbs.    The  carriage  was  then  cui 
locomotive  engine,  and  drawn  along  the  line,  going  at  various  speeds^  sic 
and   reversing  as  suddenly  as  possible.     The  results  were  tn   et'sry 
aalisfactory." 

The  before-described  buiTer  continued  in  use  as  long  aa  the  tinder 
lasted.     About  four  years  afterwards  Mr.  Mallfttt  deaigned  t 
of  air  buffers;  one  of  them  being  inleuded  for  ft  great  bjm 
placed  in  a  station  house  or  other  similar  situation,  where  tramt!  it'ijuir^ 
Drought  up  without  the  possibility  of  running  beyond  a  given  point. 

Page  479  is  a  side  elevation  of  such  a  bufler.  The  constnicthin  is  •otiin{ 
scarcely  to  need  description,     A  large  cast-iron  cylinder,  having  a  ghmd 
end,  and  closed  at  the  other,  is  firmly  secured  down  in 
a  mass  uf  masonry,  by  lateral  framing  of  eaitt-iroii  on 
this  is  filled  by  a  turned  cylinder  of  cast-iron,  also  \v 
diameter,  open  at  its  inner  and  closed  at  lis  uuler  end,  winch  u  anu#4 
Urge  padded  leather  buirer-head.    This  cylinder  is  free  to  slide  in   tha 
barizonially.      The   outer    cylinder    has    at  its  lower  *ide    a  larg« 
oommutiicatiDg  with  a  spherical  air  vcskcI  &,  by  a  pipr  H  dipping  into 
enclosed  in  a  cnvitj'  of  the  masonry. 

*'  Tills  cylinder  is  filled  with  water,  •imply  by  |»miring  in  at  iha  top  maal 
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tffi  M>rewed  down,  and  the  butTer  it  ready  for  use.     The  air  in  tho 

which  k  hen  of  about  equ&l  capacity  with  t])e  cylinder,  ii  of  courao 

iy  eomproKd   with  a  force   equal   to  n  coluiim   of  water  of  the 

iha  aw£u«  of  the  maUt  iu  the  air  vessel  to  the  higheit  ^art  of  the 


id  if  any  impuUe  be  given  to  the  inner  cylinder,  which  may  bo 
ly  ai  a  largo  plunecr  or  ram,  it  will  be  driven  forwards  into  the 
Old  in  doing  to  wiU  drive  an  equal  bulk  of  vacer  into  tlie  air 
log  the  air  (herein,  the  elastic  resistance  of  which  will  increase 
to  iht  compressing  force. 
butfcTf  if  the  plunger  be  driven  in  half  way,  the  air  in  the  veuel  will 
lity  of  one  almoipherc,  and  the  total  resistance  afforded  at  thi.i  point 
[5,270  lbs.  and  so  on;  and  if  the  plunger  were  driven  in  so  far  that 
WEB  the  den8iiy  of  the  air,  the  bulfer-head  would  equilibrate  8 
a  force  of  about  G8  tons.  The  total  range  given  here  to  this 
;;  but  it  is  obvious  that  any  length  of  range  desirable  may  be 
Instrument,  so  os  to  bring  up  aruUway  train  with  any  required 
lesa.  From  the  properties  of  elastic  bodies,  the  plunger  when 
rrfccUy  elastic  system,  such  as  a  railway  train,  and  driven  in 
in  rebound  with  considerable  force,  and  would  be  linblc  to  be 
(i^'out  of  the  gUnd :  this  is  provided  fur  by  a  turned  rod,  marked  », 
llhe  mxia  of  the  plunger,  and  passing  through  a  small  atufting  box  in 
of  the  outer  cyliuder,  and  having  a  Urge  nut,  and  u  number  of 
to  deaden  tlic  blow  upon  ils  extremity:  this  catches  the  plunger 
•troke^     Sueh  is  the  method  I  propose  for  bringing  up  a  train  at 

aext  proceeds  to  describe  another  modiAcation  of  his  hydro- 
lers  to  railways,    for    which  we  must  refer  the  reader  to   vol. 
oi  the  Mechanic's  Magazine. 

waa  some  lime  manager  of  the  Locomotive  department  of  the 
ir   imtUU  tV>n  view  to  incroose  the  safety  of  tho  carriages  by 
h^  •■ur  gravity,  ottered   sevvnd  canisges  on  ihat 

»en'...  ^    '  of  each  carriage  below  the  axle,  instead  of 

\ttihovc  ilie  axle  in  tlie  usual  way. 
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Cnrt'is'i  Passenger  Carriage. — Thecaniage  of  whiditlwfoUova^iiiaa 
drawing  wu  built  as  a  pattern  carriage  fw  the  Barton  andhondcanC 
railway  in  1836 :  it  is  made  upon  the  tame  priodpU  as  tboaeof  the  Lootei 
Greenwich  railway  company,  viz. — It  will  be  pereeiTCd  open  rrfereHi  tit 


engrayingi  that  it  consists  of  five  distinct  compartments  or  coaches,  the  ft 
three  immcdiatclv  upon  the  top  of  the  frame,  and  twelve  inches  only  bn 
surface  of  the  rail,  so  that  passengers  step  in  and  out  with  as  much  ftdl 
from  a  sedan  chair.  The  middle  compartment  lias  double  seats,  Uke  i 
coach,  and  the  two  end  bodies  single  seats  like  a  chariot ;  the  two  bodie 
the  wheels  have  also  single  seats,  and  may  be  either  close  bodied  or  ope 
a  leather  curtain  as  drawn  :  passengers  get  in  or  alight  by  steps  similsrtt 
of  a  barouche ;  the  spaces  over  the  low  bodies  may  be  employed  for  h 
forming  a  commodious  safe  dep6t  for  that  purpMe.  If  it  should  be  dedi 
form  the  mail  coaches  upon  this  principle,  the  space  over  the  wheels  t 
formed  into  the  holds,  or  receptacles  for  the  mail  bags ;  thus  placing  the  b 
load  over  the  wheels ;  also,  ir  desirable,  the  roof  may  bo  adapted  for 
passengers.  Mr.  Curtis  observes  that  "it  is  evident  from  theconstroclioi 
coach  that  it  is  absolutely  safe,  by  no  possible  chance  can  it  evernjnet; 
not  cost  more  than  the  railway  carriages  usually  adopted,  and  by  placing 
upon  the  cross  pieces  of  the  frame,  descending  so  low  as  to  clear  the  cr 
and  setting  them  back  from  the  wheels  little  more  than  the  breadth  of 
on  each  side,  in  the  event  of  the  wheels  leaving  the  rail,  the  frame  locks 
either  tbe  one  rail  or  the  other,  and  thus  the  carriage  is  retained  to 
under  all  possible  circumstances.  This  is  a  very  valuable  point,  for  wh 
recollected  that  almost  eveiy  railway  is  formed  for  fully  one  third  of  it 
upon  embankments  without  parapets,  which  renders  it  very  dangeroa 
engine  or  carriage  to  be  thrown  off  the  rails  upon  them,  this  ami 
provides  a  remedy  for  the  case  to  be  met  by  no  other  equally  nmple,  cb 
efficacious  means." 

The  carriages  upon  the  Greenwich  railway  were  altered  by  Mr.  Cm 
the  old  and  general  plan  of  those  upon  the  Liverpool,  Birmingham  ai 
lines :  tliis  aiteration  was  effected  by  simply  inverting  the  frames. 

The  following  list  of  casualties  upon  the  Greenwich  line,  which  hapf 
the  low  carriages,  speak  volumes  in  favour  of  the  absolute  safety  of  tfaec 

*'  June  17,  1839,  large  open  carnage  with  eight  passengers,  both  nsi 
was  dragged  upwards  of  a  mile,  without  the  least  injury  to  passengers. 

*'  Aug.  21. — Axlcofcarriagebroke,  two  passengers  inthecoach ;  dragg 
the  Croydon  junction,  and  upwards  of  three  quarters  of  a  mile,  withoi 
to  passengers. 

"Sept.  15. — Break  carriage  axle  broke,  with  eightpassengerB;  draggw 
of  a  mile  without  injury  to  passengers. 

"Upon  two  other  occasions  Uke  accidents  happened,  witbnmilarie 
in  1838,  and  the  other  in  1840." 
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Bailwatf  Trucks. — Mr.  Curtu  has  applied  the  principle  of  construction 

to  trucks  for  the  conveyance  of  private  carriages.     Ftg.  1  ia  a 

nd  ^y.  2  an  end  view,  aud  Fiff.  3  a  plan  of  the  machine  :  the  same 

to  the  Hktnv  parts  of  the  machine  in  each  /ly.  so  fur  us  the  parta 

rn  ill  each,  a  ta  the  fir&aiing  of  the  machine,  which  is  suspended  below 

in  the  usual  way ;  a  the  hind  wheels  connected  with  the  fihifting  frame 

rh  frame  is  held  in  il«  place  by  the  bolts  d  b  d  d,  or  by  any  other  usual 

ixiiuble  means;  e  c  are,  two  eccentrics  bung  upon  the  cross  shafl  r,  upon 

Old  of  which  shaft  the  ratchet  o  is  hung,  and  upon  the  other  the  head  i, 

lta»  botes  of  which  the  lever  c  is  inserted,  when  it  is  required  to  turn  the 

r  Rraod,  so  as  to  bring  the  eccentrics  into  contact  witli  the  roils  or  olhcr- 

i  a  windluas  placed  ui>on  the  front  bar  of  the  machine,  round  which  a 

a»  that  when  a  carriage  is  required  to  be  placed  upon  tbe  machine, 

Tlhe  TOpe  is  made  fast  to  the  carriage,  and  the  other  end  to  the  wind- 

a  man  lurniog  the  windlass  round  by  means  of  the  handle  u,  tho 

ia  drawn  upon  the  machine;  the  machine  is  connected  to  the  train  by 

llie  cutipliiig  M  in  the  usual  way,  and  the  diagonal  bars  are  placed  aa 

I  order  that  thecoacusaioD  ufthe  train  may  be  transferred   to  the  main 

the  machine  a;  o  o  o  o  ore  the  wheeU  of  the  carriage  placed  upon  the 

It.  •  3r 
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machine :  the  hody  aiid  carriage  arc  umilled  in  the  drawing,  uit  ii  not  vaiaod 
to  the  explaimlion  of  the  invention  that  they  should  be  shown. 

'Die  mode  of  operation  is  as  follows: — when  a  carriage  is  requirfdbW 
placed  upon  the  machine,  ihe  eccentrics  are  brought  upon  the  rails,  and  lu^ 
to  occupy  the  position  shown  hy  the  dotted  lines  in  Fiy.  I,  the  effect  of  «kicb 
is  to  raise  the  end  of  the  cainage  to  wliicb  the  shifting  frame  and  ithtth  txt 
attached,  a  space  equal  to  that  included  between  the  shaded  Une  x  snd  tbt 
dotted  T,  ana  to  8up[iort  it  wliilst  the  frame  c  and  wheels  a  are  withdravntthici 
the  eccentrics  are  turned  buck  until  they  occupy  the  position  ahowD  io  tbi 
drawing,  when  the  end  of  the  roaihine  is  lowered  to  the  ground,  and  txn^ 
the  position  shown  by  the  doited  lines  z  z.  The  carriage  is  then  brought  toibe 
machine,  the  rope  from  the  windlasfi  is  made  fast  to  it,  the  floor  of  the  niftchat 
beine  formed  into  an  inclined  plane ;  the  carriage  is  dragged  upon  the  nuchjt 
by  tlie  windlass  with  great  facility.  When  placed  upon  the  niacliine  (1h 
eccentrics  are  again  brought  into  the  position  shown  by  the  dotted  lines  siiich 
raises  the  end  of  the  machine;  the  shifting  frame  c  and  wheels  ii  are  conoKiaJ 
with  the  machine,  and  made  fast  by  the  bolts  o,  the  eccentrics  are  thenbroa;!%t 
into  the  position  shown  in  the  drawing,  riding  clear  of  the  rails;  the  ra'rbcu 
and  pall  u  ore  provided  to  retain  the  eccentrics  in  any  position  they  insf^te 
placed  in  :  the  best  way  to  effect  all  these  operutinns,  is  to  place  the 
upon  a  tum>table,  the  fore  wheels  and  eccentrics  being  upon  the  uble, 
the  machine  can  be  disengaged  from  the  wheels,  and  placed  to  ree^r*  t)*1 
carriage  in  a  ver}-  simple  and  easy  inaiuier  ;  the  same  operations  apply  if  ^ 
machine  is  emp]o}'cd  for  goods,  cattle,  or  any  other  purpose. 

Railway  Carriage  Conwctors, — The  following  engraring,  Sig.  1,  shon^j 
mode  in  which  railway  carriages  wore  at  first  attached  together;  which i 


EiEIMMEiE 


Fiff,  I 


•isted  simply  of  a  chain,  the  buffers  of  one  carriage  not  coming  in  contact 
those  of  another,  but  each  carriage  was  allowed,  when  moving  oiii 
lateral  oscillating  motion. 

In  the  subjoined  enffrarings,  Fiffurn  2  and  3,  Mr.  Booth's  highly  imi 
method  of  connecting  them  is  shown.  It  is  a  most  complete  jDvenliwi  fori 
purpose,  and  consequently  adopted  on  almost  every  railway  in  the  kii 
a  U  the  connecting  chain  attached  to  the  draw-bar  of  each  carnaf;*^ 
consists  of  a  double  working  screw  (working  within  two  long  Ifnks  or  si 
the  sockets  of  which  are  spirally  threaded  to  receive  the  screw  boll»,  wl 
fastened  together  by  a  pin  and'cottcr,  so  that  by  turning  the  arm  or  Ul 
the  said  screws,  the  connecting  apparatus  is  lengthened  or  shortened  at  pi 
to  the  extent  of  the  long  links  or  shackles  above  alluded  to,  in  wmcll_ 
work.  This  screw-chain  being  placed  on  the  hooks,  or  tumed-up  endsi 
carriage  draw-ban  rf,  the  bufl'cts  b  of  each  adjoining  carriaee  being  first  ^ 
close,  or  nearly  close  together,  the  lever  Z  is  turned  round  a  few  times 
draw-bars  rf  are  drawn  an  inch  or  two  beyond  their  shoulders,  on  the 
the  carriage  frame  r,  stretching  the  dmw-springs,  to  which  the  draw-btf*  i 
attached,  lo  the  extent  of  a  fourth  or  fifth  part  of  their  elasticity;  and  bj  ll 
degree  of  force  attaching  tlte  buflerx  of  tlie  adjoining  carriages  together,* 
civing  by  this  meuus,  Mr.  UiKith  slates,  "to  a  trutn  of  carriages,  a  fOinha 
sleodmess  and  smoothness  of  motion  at  rapid  s])eeds,  which  they  kava  i 
when  the  butfers  of  each  carriBge  are  separate  from  those  of  the  adjoiali 
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vll  ft  veigitt  to  keep  the  lever  in  a  rerticAl  poailioii,  and  prevent 
thtg  t£  tho  chain  vbeu  in  action. 


hf=;e 
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/Vy.  2. 


/Tj.  3. 


fpe«f/,  or  Hopping  the  Engine. — In  llie  same  jiatent   as   the 

»araluk  juMt  (Itfsrnb^d,  this  very  abtc  and  original  minded  inventor 

~a  uovel  method  uf  checking  the  speed  of  the  engine,  or  stopping 

ether.      It  it  effinicd  by  introducing  a  throttl4>  valve,  slide,  or  damper, 

blast  pipe,  which  in  usually  placed  in  the  chimney  in  front  uf  the 

id  which   tlirollle  vnlve  mny  ho  moitt  conveniently  introduced  where 

ixhauxtiiig  pipt''5  are  united  into  one,  below  the  place  where  the  pipe  is 

in  aieu  for  (lie  purpoce  of  producing  a  hlaet  to  the  furnace.     From 

le  valve  uiuat  proceed  a  rod  ur  lung  handle  extending  through  the 

■V  to  the  hftck  p&rt  of  the  boiler,  fto  aa  to  lie  vilhin  convenient  reach  of 

te-man.  trlio,  by  moving  the  said  handle,  can  close  the  slide  or  tiiroltie 

ipr  partially,  or  aUo|;elher,  as  may  be  required.      And  the  throttle 

not  be  altogether  steam-tight,  but  should  bo  made  to  work  freely  in 

llie  en>:ini?-man,  when  he  wishes  to  slup  or  slacken  the  speed  of  the 

or  contracts  his  throttle  vnlve  without  nhuttiug  off  the  steam  in 

»m  the  boiler  to  the  engine.      The  pistons,  by  that  means,  tire 

lot  suddenly  or  violently  checked,  and  tiio  driving  wheels  of  the 

revulviug,  or  revolving  very  slowly,  the  engloe  is  soon  brought 


■e  Engiui-. — The  oiinexcd  cut  represents  a  side  elevation  of 
:.tne ;  some  of  the  parts,  which  coald  not  well  be  explained 
abuvm  in  section.       It  was  patented  by  Mr.  Benjamin  Hic4c,  of 
1S34. 

-pit,  b  the  fire-plaoe,  opening  above  into  a  dome  c  of  the 

surrounded  by  wuler;  the  extenml  figure  of  the  boiler  is  that  of 

ler;  and  as  the  dome  e  occupies  ihe  centre,  the  water  chamber 

part  iif  an  annular  form;  tliis  annulus  has  ])asstng  through  It 

rotia  tubes  open  at  each  end,  for  the  amuke  and  heated  gases  to 

I^Vimace  ihioughout  the  body  of  water,  into  the  tlue  e  above,  and 

ctuiunf  y  g.     Tlie  draught  through  the  furnace  is  increased  by 

Ae  iciduciiuu  itcam  pipe  k  from  the  engine  into  the  throat  of  the 

wherp  ft  ')*■%  "f  ^tesHi  w  tlirown  upwards,  in  tlie  way  now  commonly 

J  .  enveloped  in  tite  heated  gases  that  ascend 

i»ri  impinge  upon  it  willi  greater  force  by  the 

luit:  iiwiped  liko  an  inverted  funnel;  •  ia  the  steam 

atvam  from  the  chamber  /  into  the  valve  boxes  *, 
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worked  by  a  aeries  of  luTeri  at  /,  that  are  i>ut  in  motiou  by  bevel  gtu, 
crnnk  moiion  partly  introduced.  It  It  now  to  be  clearly  undorsluodi  tUkt 
are  three  steani  cylinders  m,  but  as  they  are  all  in  a  row,  only  oae  can  be  M 
in  our  view;  cacti  of  these  cyhndcra  ii  provided  wIUi  suitable  valvvi.  i 
working  gear,  lo  admit  the  »team  on  Hie  top  only  of  eacli  of  tlte  putf>n»,  at 
time  of  the  descent  of  each,  and  to  allow  of  its  e9ca|>e  on  their  aiccnt. 
bottom  uf  each  of  thi:  cylinders  ii  open,  and  the  piston  rods  ■  are  jointf 
the  bottoms  of  the  pistons,  the  latter  hcing  steadied  in  their  motions 
lateral  rodH  paaning  through  guide  liuii,*s.  The  three  piston  rods  act] 
upon  a  three-throw  crank,  the  equi-distant  positions  of  which  iu  the  ci 
the  pistons  to  continue  their  reciprocating  action,  and  the  crank  its  r^' 
motion,  with  uniformity*  Fast  and  slow  niotionftt  and  clutch  boxes  fur  yuj 
the  speed,  are  provided  in  the  usual  way.  In  our  diagram  is  sbowo  a  piiii 
on  the  crunk  axis,  driving  a  wheel  on  tlie  axis  of  the  running  wheels. 

The  patentee  especially  claims  under  tua  patent  the  combination  of  tvtt 
more  cylinders,  each  having  its  lower  end  open,  so  that  the  sbeam  sliall  |i 
only  upon  Uie  upper  surfaces  uf  the  pistons,  and  communicate  its  n^wcf  to 
rrank  shaft,  or  running  wheels,  in  a  downward  direction  only;  which  be 
aiders  will  cause  a  greater  adhesion  between  the  wheels  and  the  rail,  and 
vibration  to  the  carriage,  than  when  the  power  is  applied  to  th*  whccb  ii 
upward  and  downward,  or  a  forward  and  backward  direction,  ailemalrly 

like  wheels  applied  to  this  locomotive  also  possets  some  novelhr.  and 
claimed  under  the  pntent  right.  They  may  be  briefly  detcribed  to  ooaaisl 
cast-iron  nave,  duly  formed  end  turned,  to  receive  tlie  edgea  of  dii«s  of  ^ 
tfon,  in  lieu  uf  spukei ;  the  felloes  or  eitcrnal  rings  bcitta  fixed  to  the 
first  erpanding  Ineir  circiirofereuce  by  hent,  and  allnvt 
eontnict,  so  as  to  receive  the  edges  nf  the  discs  in  r 
Ihem.  The  several  ports  arc  afterwards  securfJ  by  iMnts,  Kcit-ws,  n 
keys,  iu  a  luoiiucr  too  well  understuud  lt>  need  de«t;ri|>tivO. 
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M  Art*  Grttut. — Every  circumslAnce  relftUng  to  locomotion  on  raflways 
lMCoin«  of  import»Mce,  nothing  escapPH  inTeittig»lion,  nor  attempts  at 
ition.  Amongst  the  many  matters  to  which  nttt>ntion  U  ncceuary  to 
a  luconioltve  machiiu*  to  work  well,  is  thai  of  the  lubricating  substance. 
leiAgacity  of  Mr.  Henry  Booth,  of  Liverpool,  has  led  him  to  effect  an  im- 
>ninent  in  this  rcBpfct,  for  which  he  obtninnd  a  patent  on  the  Hth  of  April, 
33;  which  hu  lias  denominated  "  The  Patent  Axle  Greaie,  and  Lubricating 
aid."  Tbeie,  according  to  the  ipocification,  are  chemica]  compounds  of  oil, 
lev,  or  other  greaie,  and  water,  effected  by  meani  of  the  admixture  of  soda 
otbcr  allcaiine  lubstance,  in  such  proportions  that  the  componndi  shall  not 
of  t  enustjc  or  corrosive  nature  when  applied  to  iron  or  steel,  but  of  an 
Ctuous  greasy  4jtiality,  easily  fusible  with  beat,  and  suitable  for  greasing  Uic 
l»-bcariog«  of  carnage  wheels,  or  the  axles,  spindles,  and  bearings  of 
kchioery  in  >r«neral.  The  proportions  of  the  ingredients,  and  mooe  of 
npounding  them,  ore  stated  to  be  as  follow : 

**  For  the  Bxlrlrccs  of  carriage  whcela,  a  solution  of  the  common  washing 
Uof  the  fthopR,  in  tht;  proportion  of  half  a  pound  of  the  suU  to  a  gallon  of 
r^  water.  To  one  gallon  of  this  solution  add  three  pounds  of  good  clean 
>low  and  six  pounds  of  palm  oil ;  or,  instead  of  the  mixture  of  palm  oil  and 
W,  add  ten  pounds  of  palm  oil,  or  eight  pounds  of  firm  tallow.  The  tallow 
dpabn  oil,  or  either  uf  them,  and  the  solution  as  described,  must  be  heated 
^htr  in  tome  conrenient  vc^tsel  to  about  200°  or  210"  of  Fahr.  and  then 
t  whole  mass  roust  be  well  stirred  or  mixed  together,  and  continually  agitated, 
iiittlw  composidoD  be  cooled  down  to  60**  or  70^  of  Fahr.  and  have  obtaiacd 
lanautancy  of  butter,  in  which  state  it  is  ready  for  use." 
Tk«  patent* lubricating  fluid,  for  rubbing  the  parLs  of  machinery  In  general, 
thu  ntaiie ;  to  one  gallon  nf  the  aforesaid  Jt<ilution  of  soda,  in  water,  add  of 
ft  0'\  -^"^  "-^'1  in,  and  of  tallow  or  palm  oil  one  quarter  of  a  pound-  Heat 
m  tr  .bout  210^  of  Fabr.  and  then  let  the  fluid  composition  be  well 

rreti  .  ugiuited  witliout  interniissiou  until  cooled  down  to  GO"  or  70", 

iih  1  <  the  consistence  of  cream.     If  it  be  desired  thicker,  a  Little 

..or  palm  oil  renders  it  so. 
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HIstoricil  kketcb  and  priiietplM  of  Atmospherlo  r^ways.— Papin.— Medhuwt.— Pinkm 
Vallanee.— Pinkus'i  flrat  patent  Atmotpheric  railway.— Pinkus's.secoDd  pateiit.-<l< 
Atmoipherie  railway.— Dalkcjr  line.— Mallett'i  report  on  Dalkey  line. — ConfllctinK* 
the  Atmoapberic  syitem  of  traction.— Tignulea.—Cubitt—Bnuiel.—Mr.  Stephenxni 
Herepath's  report.— Bergin's  eTtdcnce.—PU  brow's  Atmospheric  railway.— Keene  a: 
Pneumatic  railway.— HaUette's  Atmospheric  railway.— Hallette's  Poeunuufc  rallvay.- 
Conder'selectro-magiietic  railway. — Saxton's  Differential  Pulley. — liadnaU'sUndutaAin 
Rope  firictioD,  Blackwall  railway.- Farrlll's  Patent  Archimedean  railway.—Paiker'i 
I  railway. 

} 

!  That  mode  of    propulsion   which  is  effected    by  Pneumatic  ^n 

generally  known  as  toe  Atmospheric  system  of  railway;  from  the  cure 
of  the  elasUc  medium  which  we  breathe  being,  in  most  cases,  the 
power.    The  practical  introduction  of  this  system  is  very  recent,  am 

r  perience  on  the  subject  is  consequently  very  limited.     But  it  has  i 

i  j ;  sanguine  advocates  and  partisans;  and  is  now,  under  Tariously  modif 

occupying  the  attention  and  study  of  different  parties,  who  are  derot 

talents  and  energies  to  perfect  their  several  schemes,  and  brin^  t! 

practical  operation.     We  propose  first  to  describe  such  of  the  pTani 

^  *,  i  been  carried  into  effect,   and  afterwards  notice  those  modification 

H  pneumatic  principle  of  motion,  which  have  been  suggested  as  impr 

upon  the  original  idea. 
;■  The  idea  of  imparting  motion  to  machinery  at  a  distance  from  t 

mover  by  the  intervention  of  air,  is  bv  no  means  of  recent  date.  At 
as  the  close  of  the  17th  century,  Papin  (for  whom  the  French  c 
invention  of  the  steam  engine)  suggested  the  plan,  and  we  believe 
both  by  the  compression  of  air,  and  by  its  rarefaction,  but  completi 
Many  years  afterwards  a  trial  of  the  plan  was  made  upon  a  large  scale : 
but  with  no  better  result,  and  the  plan  seems  to  have  fallen  into  oblivi 
in  1810,  Mr.  Medhurst  of  Denmark-street,  Soho,  published  an  acco 
*'  new  method  of  conveying  goods  and  letters  by  air,  "  followed  in  1 
prospectus  of  apian,  by  which  he  endeavoured  to  prove  that  goodsandp 
might  be  cheaply  and  safely  conveyed  at  a  rate  of  50  miles  per  hour, 
this,  he  proposed  to  construct  an  air  tight  tube  of  sufficient  dimensioni 
a  carriage  to  run  within  it,  and  having  a  pair  of  cast-iron  wheel  tracks 
laid  along  the  bottom,  for  the  carriage  to  run  upon.  The  carnage  « 
of  nearly  the  form  and  dimensions  of  the  tunnel,  so  as  to  prevent 
siderable  quantity  of  air  from  passing  by  it ;  and  the  carriage  wi 
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-Mr.  Mirtlhuric     Mr.  VatUnce  subsequenily  coniitracted  a  short  tub«  tn 
tn  Mi  Brigbton,  to  dcmonslmie  the  praclioibiliiy  of  the  plan,  and 
ncrniionuUv  niAtle  in  tiie  public  prints  of  cxperimentAl  trips  which 
iiki       '  I  IS  wrm  nut  of  lulGcieiil  extent  to  ihow  forth 

•  he  extent  to  whii-h  they  would  be  overcame; 
lis  M.i.v.i.r,  Me^c  iut  |ii<.-*.iiu4  oDe  of  Mf.  Mcdburst,  waa  never  carried  into 


fcct 

The  moit  obvious  objection  to  the  plans   we  have  just  described,  is  the 

Kfiuity  for  the  puteagers  to  travel  uilhin  the  tube,  excluded  from  dnylighl, 

A  f^.I«  u!ono  would  huve  been  sutiicient  lu  pre%*ent  their  ever  bein^  acted  upon. 

•II  wu  first  overcome  by  Mr.  Pinkiiii,  who  by  ihtis  bringing  the  plno 

ihfrcof  feasibility,  inny  be  considered    as  practically  the  inventor 

-  raitvny.      Hi^  plnns,  it  is  true,  have  nnt  been  adopted  in  all 

.'inally  proposed  by  him,  but,  variously  modified,  tlicy  fumi  the 

wt  ■  ;<roniising  schemes   which  have  since  betni  bmught  forwttrtl 

rpi' ;  '  lie  pressure  of  the  atmosphore.     Mr.  Piiikus's  Hrxt  plan,  and 

"  '  :ncd  a  patent  in  1834,    is  fully  described   in  the  Hrst   part   of 

under  the  article*  *'  Atn;"  it  will  be  sufficient  tberuforo  in  thiM 

I   consisted  of  a  tube  laid  don-n  between  n  pair  of  rails  on 

■03  were  to  run,  and  having   on  l)ie   top  nf    it  a  longitudinal 

^;    throughout  its  length.     Within    litis    tube    was   a   piston, 

■filed  to  the  leading  carriage  of  the   train  by  aa  arm  passing  through  tho 

This  pjoove  waa  closed  by  a  thick  cord,  saturated  with  n  composition 

d  iatl<>w.  in  order  to  form  an  air-tight  joint  throughout  the  lengtli  of 

i>tcf>i>(  »i  tlic  |uirt  wbere  the  piatitii  arm  projected  through  tbe  slit, 

1  out  of  the  ^rnovc  by  rollers  attached  to  the  arm,  so  as  lo 

U<T  ihc  adiiiivsiun  nf  the  air  into  the  tube,  at  the  back  of  the 

( ti'_  iiMif  kit  front  of  the  pi«ton  Wiis  connected  with  an  air  pump,  atid 

vacuum  being  formed  m  llx-  lube,  the  pressure  of  the  utmoitpbere  upon 

nf  iho  piston  would  propel  it  alung  the  tube,  and  with  it  the  carriages 

"  to  it. 

C.  Mr.  Pinkiis  took  out  a  pFitent,  fur  liis  second   plan  of  atmospberic 
tj^i!.  .iiSTers  materiidly  from  his  (ii»t,  the  travelling  piston  in  the 

lOsin  !i   bfing  dispensed    with,  and  the  ii)st«m   in  sunio  measure 

OBiWd  to  the  iocoraotive  system.     The  fulluwing  is  a  description  of  the 
m,  nfnrty  as  given  in   the   Mechanic's    Magazine  : — A   lube  is   laid   down 
•  lines  of  mil,  and  comrmiuicates  with  air  pumps  placed  along  the 
>  t  upon  tlie  bir  in  the  tuhe,  continually  rarefying  it  aa  it  is  thrown 

Korkmg  of  the  locomotive  apparatus.      The  main  has  an  opening 
VUHacc,  two  inches  widi>;   on   to   the  edges  of  this  opening  aro 
es,  forming  what  Mr.    Finkiu  calls  a  metallic  valve,   made  of  an 
aljlmiif  iron  and  copper,  liurd  rolU-d  tomAke  it  tlaatic,  1-fith,  of  an  inch  thick 
;).*i„w.r. .)  ■.   and  l'16that  the  upper,  (the  insidcs  of  which  are  to  be  polished 
inches  high,     'i'he  annexed  cuts  will  show  the  thing  more 
plan  of  the  valve,  and  /T^.  2  a  cross  section  of  the  air  main 
'_•  atLnchrd.  and  the  tongue  (afterwards  described)  between  the  lips 
In  both  Fiff*.  a  a  arc  the  lips  of  tlie  valve,  which  it  will  be  seen, 
■  i\  state,  by  their  elasticity  press  upon  one  another,  and  form 
iif!  whole  length  of  the  mnin.     Working  between  the  lips  of 
Dllnw  mctiillic  tongue  (6  Fig.  2),  the  shape  of  which  is  Men  in 
s  of  this  tongue  in  contact  with  the  lips  of  the  valve  arc  polish* 
lOy  of  the  tntler  to  collapse,  by  their  spring  presjilng  upon 
as  they  puss  along,  makes  the  joint  air  tight.  Thin  hollow 
iiiniitii,-iiii,Ki    ilirdii'li  throttle  vnlvcs,  with  a  condenser  or 
coinitnmicnlcs,  through   alternating 
d  in  stuaui  cylinders,  and  worked  by 
tf  crank,)  witli  twu  cylinders  in  which  work  pistons,  wbow 
_^"hich  give  a  rotary  motion  to  the  wbeela  of  the  locomotive. 
frm  is  as  follows:  iftc  air  in  ilic  main  Is  kept  rarefied   by  tlie 
at  each  ondj  a  cuinmuuicntiuu  b^ing  made  between  it  and 
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the  rarefieU  air  or  vacuum  v«sik!1  by  opening  tbe  ibrottle 
valve,  and  between  tlie  vacuuiii  and  the  cylinder  by  the 
sliding  pasBBge,  d  partial  vacuum  ii  formed  uitder  the 
piston,  which  the  outward  atmo«phere  rijri:ea  down, 
giving  half  a  turn  to  the  crank  ;  the  alternating  air 
paasagea  are  tlien  revened,  llie  oilier  piston  ii  acted  upoa 
in  tbc  lame  way,  and  a  revolution  of  the  crank  and 
consequently  the  carriage  wheel  is  completed.  The 
cylinder  full  of  air,  after  having  forced  down  tlie  piston 
paases  into  the  vacuum  vessel,  and  through  the  hoUoir 
tongue  into  the  main,  from  which  it  is  pumped  into  the 
atmoiphcrc  by  the  stationary  engincn  and  air  pumps  at 
each  end  of  the  five  mile  section.  &  As  the  tongue  paat«s 
forward,  it  will  open  a  passage  for  it^ulf  between  tfaa 
lips  of  tht  valve,  which  will  taimediately  close  behind  it 
hy  the  elanticity  of  the  nlales.  The  tongue  is  prevented 
from  becoming  hot  by  triction,  by  the  current  of  cold  air 
COOBtantly  poBaing  through  it  froui  the  cylinders. 

Although  this  scheme  manifests  conxiderable  ingenuity 
on  the  part  of  the  inventor,  we  think  it  upon  the  whole 
inferior  to  his  first  plan.  In  particular  we  would  notice 
that  the  advance  o1^  the  train  depends  upon  the  adhenoa 
of  the  wheels  of  the  ptopelling  carriage  to  the  rails,  bo 
that  in  unfavourable  states  of  the  rails,  the  wheels  would 
be  liable  to  olip,  nnd  also  the  power  of  aacendinginclinea 
would  be  diminished,  as  un  the  present  system  of  traction 
by  locomotive  steam  engines,  whereas  by  the  first  plan, 
provided  a  suHiciont  pressure  could  he  produced  at  the 
back  of  the  piston  to  overcome  the  friction  of  the  load 
and  the  power  of  gravitation,  the  traiu  must  advance 
whatever  be  the  state  of  the  raila,  or  the  steepness  of  the 
incline. 

Mr.  Piukua  endeavoured  to  form  a  public  company,  to 
carry  his  invention  into  etTect,  but  dia  not  succeed  in  so 
doing.  Mis  eflbrts  however  had  the  eHect  of  drawing 
public  attention  to  the  nuhject,  and  provoking  discussion; 
and  paved  the  way  for  Mr.  Clcgg,  who  iu  1836  took  out 
a  patent  in  connexion  with  the  subject,  nnd  eventually 
succeeded  in  procuring  its  ado])tion  by  a  company,  and 
who  may  therefore  be  considered  in  one  sense  as  Ibe 
introducer  of  the  Atmognheric  railway.  Tlie  title  which 
Mr.  Clegs  selected  for  his  patent  .was  choj%n  very  ekil- 
fully,  and,  although  it  certainly  may  be  said  tu  cover  tba 
invention,  could  at  that  period  scarcely  be  atippoied  to 
refer  to  railways,  and  wax  thereforo  Uttle  likely  to  meet 
with  opposilion  from  parties  who  were  directing  their 
attention  to  that  subject.  Tlie  title  is  for  a  new  im- 
provement in  valves,  and  the  combination  of  tlwm  with 
machinery  ;  but  it  will  be  seen  that  the  improvemenia 
do  not  refer  to  valves  in  general,  but  solely  to  • 
continuous  valve  for  the  purpose  of  Atmoepherie 
railways ;  the  following  is  an  extract  from  the  specificft- 
tion: — 

'*  M  V  improvements  consist  in  a  method  of  constructing  and 
in  combination  with  machinery.     l*hese  valves  work  on  a  hingi 
other  flexible  material,  which  is  practically   air  ti^ht,   similnr' 
commonly  used  in  air  pumps  ;  the  exirpinity  or  1 1 
fall  into  a  trough,  containing  a  composition  ut'  be 
and  oil,  or  any  substance  or  componiUou  of  subsianei  &  win 
temperature  of  the  atmosphere,  and  becomes  tliiid  when  faealfti 
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AtVft  the  valve  li  cloicd  and  its  extremity  is  lying  in  the  trougli, 

'      '  <:       fTic'ientJy  to  aeal  up  or  cement  together  the  fracture 

"f  ihe  valve,  whicli  the  previous  opening  of  the  valvo 

..  .^...1  ..<_n  uMt;  heat  beiug  removed  the  toll ovr  aguiu  bticumet  hard, 

an  nir  ti^hl  joint  or  cement  between  the  extremity  nf  the  valve  and 

th.   Whrn  it  it  r^-qiiivite  to  open  the  valve,  it  is  done  by  lifting  it  iiulof 

with  or  without  the  application  of  heat,  and  the  bcfure  named 

'  wling  it  or  rendering  it  air  ti^lit  in  repeated  every  time  it  ii  closed. 

ton  of  valrei  with  machinery  is  made  in  (he  apidication  of  lliene 

rays,  or  other  purpuses  of  tibtainingadirect  tractive  force,  to  move 

irr  on   the  railway  or  otherwise.     ThiB  I  effect  by  Injang  down  a 

leiii>th  ul'  pipe,  containing  a  lateral  slit  or  opening  its  whole  length: 

made  to  travel  in  this  pipe  by  exhausting  or  drawing  out  the  air 

pipe  on  one  side  of  the  piston,  and    allowing   free  access  to  the 

ro  un  the  other  aidt-  of  it;  an  nmi  from  thi«  pioton  passtea  through  the 

ming,  to  utliieh  to  the  carriages  on  the  railway,  ana  draws  them  along 

whole   uf  this  lateral    opening  i»  covered  by  the   valve  before 

that  part  of  it  throufi;h  which  the  arm  passes  is  lifted  to  allow  it 

CcjT  the  admiuton  of  air  to  the  piston  ny  means  of  an  apparatus 

td  tlie  ann.  The  carriage  to  which  this  arm  is  attached  we  call  the 

trriage ;  to  the  binder  part  of  this  carriage  a  long  heater  is  attached^ 

Irawri  along  by  it  upon  the  tallow  contained  in  Uie  trough,  and  reseaU 

ready  for  thn  next  train,  which  repeals  the  operation  above  described. 

mces,  which  are  regiUated  by  the  nature  of  the  road,  stoam 

pumpi  or  other  appuratiLs  arc  fixed,  for  exhausting  the  pipes, 

distance  beyond  the  connextion   from  the  engine  to  ttte  pipe 

iced,  closing  the  end  of  one  length   or  section  uf  pipe  and  the 

10  ni'Xt,  between  which  a  fl]iace  \a  left  for  stopping  the  trains  if 

valves  also  divide  the  pipe  into  suitable  lengths,  to  be  exhausted 

t&,  or  clufje  to  the  end  where  it  is  not  required  to  be  cuntiitucd, 

iTities  witero  the  carriages  will  run  by  their  own  gravity  ;  tliua every 

is  endoited  at  the  two  ends  by  these  valves,  and  is  exhausted  by 

engine  and  apparatus.  These  valves,  which  1  call  the  separating 

^ed  hy  the  dnving  carriage,  to  allow  the  piston  to  pass,  and  are 

(rjiin  hits  passed." 

represent  the  constrnction  of  the  valve,  Fiff.  1  showiikg  a  f eclion 
rkea  closed,  and  Fig.  2  a  iection  of  the  valve  when  open; 


action  of  iJie  cnal  iron  va<;uuni  tube  or  atmospheric  main,  b  is  the 
IS  raUr  of  lealhpr  extending  over  the  whole  length  of  the  opening  on 
'  ftide  uf  the  iobc,  and  strengtiiened  by  iliort  plates  of  iron  »■  r,  attached 
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to  the  upper  and  under  side  of  the  leather,  so  as  to  impart  firmne 
admitting  a  sufficient  degree  of  flexibility,  d  is  the  composition  by  wl 
edge  of  the  valve  ia  hermetically  sealed.  «?  is  a  protecting  cover  fonnec 
plates  of  iron  about  5  feet  long,  hinged  with  leather  for  protecting  ti 
from  rain,  snow,  &c ;  this  cover  however  was,  we  believe,  subseque 
pensed  with  when  the  invention  was  brouebt  into  actual  operation. 

An  experimental  line  of  railway  was  subsequently  laid  down  at  Wc 
Scrubbs,  oy  Mr.  Clegg  and  Mr.  Samuda,  who  had  an  interest  in  th< 
The  length  of  the  line  was  about  half  a  nule  long,  with  a  rise  of  1  in 
about  half  the  way,  and  1  in  115  for  the  remainder;  the  diameter 
atmospheric  main  was  9  inches,  and  the  exhaustion  was  produced  b 
of  an  air  pump,  of  37  inches  in  diameter,  and  22  inches  stroke,  vork 
condensing  engine  of  16  horse  power.  On  this  line  several  public  exp 
were  made,  which  were  attended  by  many  engineers,  and  other  i 
persons,  some  of  whom  formed  a  highly  favourable  opinion  of  the  p 
the  Dublin  and  Kingstown  railway  company  were  induced  by  (be  i 
their  engineer,  Mr.  Vignoles,  to  adopt  it  in  the  extension  of  their  Ij 
the  terminus  at  Kingstown  to  the  village  of  Dalkey. 

The  length  of  this  line  is  3,050  yards,  or  nearly  1  mile  and  |,  wit) 
ofTl^  feet  from  the  commencement  at  Kingstown  to  the  termination  at 
the  average  rise  from  the  lowest  point  being  1  in  140,  but  the  last  365  ya 
a  rise  of  1  in  57 ;  there  are  also  several  sharp  curves  on  the  line,  so  th 
the  whole  it  was  well  adapted  to  show  the  capabilities  of  the  system  f 
coming  steep  ascents,  and  sharp  curves.  The  line  is  worked  only  one 
the  atmospheric  apparatus,  the  return  being  effected  by  the  force  of  gr 

As  stated  above,  the  length  of  the  line  is  3,050  yards,  but  the  atm 
main  is  only  2,490  yards  long,  the  remainder  of  the  way,  560  yards,  b 
by  the  momentum  previously  acquired.  The  diameter  of  the  main  is  1^ 
and  near  its  extremity  branches  out  a  pipe  of  the  same  diameter,  whit 
to  the  exhausting  apparatus,  distant  nearly  500  yards.  Theair  pump, 
double  acting,  is  66^  inches  diameter,  with  a  stroke  of  66  inches.  It  is 
by  a  high  pressure  condensing  engine,  of  34^  inches,  and  66  inches 
working  expansively,  the  cut  off*  valve  being  regulated  by  a  govemw, 
vary  with  the  speed  of  the  engine,  from  \  at  the  slowest  to  ^  at  the  c 
Mr.  Samuda  reckons  this  engine  to  be  of  100  horse  power,  but  it  appe 
he  assumes  the  horse  power  to  be  equal  to66,0001b8,  raised  one  footh 
minute ;  other  engineers,  calculating  by  Bolton  and  Watt's  standard, 
that  on  an  average  it'works  up  to  180  horse  power. 

At  the  entrance  end,  and  some  30  feet  from  it,  is  a  kind  of  balanc 
(corresponding  to  Pinkus's  vertical  sliding  valve,)  very  ingeniously  con 
open  by  the  pressure  of  the  compressed  air  in  front  of  the  piston ;  ao< 
other  or  exit  end  is  another  valve,  opening  outwards  by  means  of  t 
pression  of  the  rarefied  air,  after  the  piston  has  passed  the  tube  leadi 
the  main  to  the  air  pump. 

The  continuous  valve  which  covers  the  slit  on  the  surface,  is  compa 
strip  of  oxhide  of  the  best  quality,  strengthened  above  and  below 
plates,  and  the  leather  ia  double  in  the  part  which  closes  the  openinf 
valve  is  fastened  down  by  one  edge,  (as  described  in  the  extract  from  Mr 
specification,)  and  when  down  fits  closely  over  the  slit,  its  edge  being 
by  a  composition  of  wax  and  tallow.  From  near  the  centre  of  the 
carriage  aescends  an  arm,  which  passes  through  the  aperture  of  the 
the  middle  of  the  piston  rod  within  the  main.  Before  trie  point  where 
is  connected  to  the  piston  rod  are  two  rollers,  (the  foremost  of  ^ 
smaller  than  the  other,)  fur  the  purpose  of  raising  the  valve,  and  be 
arm  are  two  similar  rollers,  for  the  ]>urpose  of  keeping  open  the  valve 
part,  and  thus  admitting  the  atmosphere  to  press  on  the  back  of  the 
After  the  arm  and  wheels  have  passed,  the  valve  drops  by  its  own 
and  is  forced  down  close  by  a  wheel  at  the  end  of  the  first  carriage 
over  it:  a  heater  filled  with  rcd-liot  charcoal  was  attached  to  a  second  * 
for  the  purpose  of  melting  the  compoftitit^n,  but  we  believe  has  since  h 
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mmeoeuary  or  ineffectiTe.  The  advance  of  the  train  as  it  approachei 
Bn  ia  retarded  and  finiJly  arrested  by  means  of  a  very  powerful  brake ; 
Juwise  be  arrested  on  any  part  of  the  line,  without  stopping  the  engine, 
sofa  valve  in  the  piston,  connected  to  a  lever  attached  to  the  le^inff 

by  opening  which  valve  the  vacuum  in  front  of  the  piston  is  destroyed, 
air  before  and  behind  the  piston  is  in  equilibrio. 
y  after  the  Dalkey  line  came  into  operation,  the  French  government 
a  Mons.  Mallet  to  examine  and  report  upon  the  operation  of  the  system 
loped  on  that  line.  A  translation  of  his  report  was  subsequently 
d,  from  which  we  select  the  following  extracts,  showing  the  results 
by  M.  Mallet  in  his  experiments. 

he  following  experiments  the  velocity  has  been  quoted  with  great  care, 
division  of  the  road,  forming  lengths  of  44  yards  (40m.  22.)  as  I  have 
tated,  the  time  has  been  marked  by  means  of  an  instrument  in  the 
a  watch,  from  which  by  touching  a  spring  a  drop  of  ink  falls  upon 
repared  to  receive  it.    This  paper  takes  of  course  a  regular  rotatory 

From  the  time  thus  obtained  the  velocity  is  calculated.  In  tnj  notes 
'elocities  of  several  trains  calculated  per  hour,  for  each  division,  and 

to  present  their  results  in  the  m<»t  comprehensible  form,  I  have 

them  in  quarters  of  miles,  and  in  this  manner  formed  the  following 


KXPKRTKKTTTa   ON 

THE   WEIGHT   AND   VBLOCITT 

OP  TRAINS. 

. 

SPEED  PER  HOUB,   EXPRESSED  IK  MILES. 

Correiponding  to  the 

Tint 

Quarter  of 

a  Milfe. 

Second 

Quarter  of 

a  MUe. 

Third 

Quarter  of 

a  MUe. 

Fourth 

Quarter  of 

a  MUe. 

Fifth 

Quarter  of 
a  MUe. 

Sixth 

Quarter  of 

a  HUe. 

HUea. 

BUles. 

HUei. 

MOet. 

Bfllef. 

Mile*. 

18.85 

26.69 

26.47 

27.82 

32.13 

32.62 

17.95 

25.56 

26.47 

25.10 

28.80 

30.97 

18.10 

32.20 

28.96 

32.20 

30.00 

28.96 

IS.  37 

17.26 

19.71 

19.28 

21.87 

20.06 

TEMM 

3ITIE8  AT  ' 

CHE  DESCENT  PRODUC 

ED  BY  ORi 

lVITT.. 

13.69 

20.27 

22.24 

20.66 

21.20 

21.00 

table  only  comprehends  six  quarters  of  a  mile,  or  2413m.  50;  the 
th  of  the  line  being  2787. 70,  there  remain  374  metres,  the  velocities 
are  not  reckoned  in  the  table.     These  374m.  are  at  the  terminus  of 
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EXPERIMENTS  ON  THE  WEIGHT  AND  SPEED  OP  TRAIKa. 

w 

■3:3 
si 

f 

SPEED  PER  HOUR,  EXPRESSED  IN  MILES, 

Corrcapondlng  to  the 

Second 

Quarter  of 

a  MUo. 

TUrd 

Quarter  of 

aMUe. 

111 

III 

"1- 

Obssetatiovs. 

Tom. 
60.40 

70.40 

n  .40 

Miles. 
12 

11  .  '25 
12.00 

MUet. 
20 

18 
17 

Milet. 

22 

19 
18 

Milei. 
21  .5 

17  .  6 
15  .  5 

Miles. 
21  .  5 

18.4 
16.6 

MUei. 
21 

18 

Weight  of  tUTriin. 

Tool. 
7  PassenKcr  W»gDii»™25 .  17 
SWaffoniforOoodi...jr.M 

InminCbaiDs IM 

47  Paueuffen ~  S.tt 

60.11 

Wagont  a»  above it  .27 

Iron  in  Cliauts 10 .01 

121  PakKiiKtirs 1 .  W 

70.40 

Wagons  at  above  ...».52.27 

Iron .....,!•. ■! 

134  Pa«seit8t-i> >10 

n.i* 

"  These  last  experiments  give  us  iDformation  on  some  points  nut  prerioudf 
noticed ;  viz.  the  height  uf  the  mercury  in  the  barometer  during  the  count 
of  the  train.  For  the  first  it  stood  at  24}  inches  at  starting,  and  at  23^  at 
the  end  of  the  journey  :  the  second,  after  having  sunk  from  24f  to  24{  it 
rose  to  24f  ° :  the  third,  it  sunk  from  24}*>  to  24  inches,  and  returned  to  iti 
former  level.  In  each  of  these  experiments  the  resistance  throughout  the 
course  was  within  a  tittle  on  an  equilibrium  with  the  power. 

Conflicting  Opinions  on  the  merits  of  the  jitmotpherie  System, — ^The  expe- 
rience of  the  atmospheric  system  on  the  Dalkey  line  has  called  forth  the  nioit 
opposite  opinions  on  its  merits  from  engineers  and  other  scientific  characten;  t 
some  asserting  that  the  superiority  of  the  atmospheric  over  the  locomotirc  ^ 
system  is  clearly  established  oy  the  results  obtained,  whilst  others  maintain  thai  ' 
these  results  prove  not  merely  that  it  is  inferior  to  the  locomotive  system,  but 
that  it  is  utterly  inapplicable  in  the  genendity  of  situations  and  circumstancfs 
in  which  railways  are  called  for.  Amongst  those  who  have  formed  a  favourablo 
opinion  of  the  scheme,  we  may  mention  Mr.  Vignoles,  the  engineer  to  the 
Dublin  and  Kiiigstuwn  railway^  at  whose  recommendation  the  trial  of  tbesyiten 
on  the  Dalkey  line  was  made,  and  who  has  since  decided  upon  adopting  it  oB 
a  line  from  Vienna  to  Schonbrunn.  This  line,  however,  is  to  be  a  double  Uooi 
thereby  obviating  some  of  the  objections  raised  against  the  system  on  the  sctfC 
of  the  difficulty  of  working  the  lines  with  regularity  and  punctuality — but  it 
the  same  time  annulling  most  of  the  advantages  claimed  for  the  system  ift 
point  of  economy  of  construction  and  of  working.   Mr.  Brunei  has  not  only  eir 

f pressed  a  decidedly  favourable  opinion  of  the  system,  but  has  adopted  it  on  a 
tnc  now  constructing  by  him  (the  South  Devon,  if  we  recollect  rightly).  Mr. 
Cubitt,  although  expressing  a  more  qualified  opinion,  has  deemed  the  pU> 
worthy  of  trial  on  a  jwrtion  of  the  Croydon  line,  in  contemplation  of  its 
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ition  nn  tlie  line  from  Croydon  to  Eptom ;  and  an  atmoepheric 
reu  from  Uie  latter  place  to  Porutnotilh.  The  French  Govern- 
r<juci»cc  we  believu  of  M.  Malli-t's  r<*port)  Imve  likewise  eliown 
rtoin  a  favourable  upinton  uf  iltv  plnn,  by  urituring  it  to  be  applied 
I  from  Amts. 

k|^de  of  the  question  are  mnged  nmongst  othen  the  naxnet  of 
^H^Mr.  Bidder,  Mr. Nicholson,  and  Mr.  Ilcrupath. 

iBfpMrt, — Mr.  R.  Stephenson,  in  a  nio»t  able  and  impartial  report 
kberic  railway,  addreued  to  the  directors  of  tlie  Chester  and 
Iray,  comes  to  conclusions  extremely  unfavourable  to  the  invention. 
|i'«  viewB  are  founded  entirely  upon  experimenUt  made  by  himself 
tats;  which  arc  $o  fully  and  clearly  detailed  in  the  report,  and 
to  clearly  but  temperately  stated,  that  we  regret  that  our  limits 
of  our  jiivinj*  more  than  a  nummary  of  this  valuable  document 
trjcct  treated  of  in  the  report  iii  the  amount  of  leakage.  To  deter- 
.,"f  t.r  ..,,j,\^   pari  of  t|,g  apparatus  Bcparately  when  at  rest,  the 

•■  a  ecrloiii  amount  uf  exhHUStiuu  had  been  eSected,  and 
-'jrcury  in  the  barometer  fell  was  noted,  repeating  the 
ranou*  lengths  of  the  vacuum  lube,  and  with  the  pump  and 
(pe  alone.  These  experiments  ahow  that  the  amount  of 
Inutc  may  be  token  as  umfonit,  and  the  Bvera>;e  of  a  considerable 
(m  gives  the  leakage,  at  the  density  of  the  external  air,  as  219 
tninute  for  the  coniieutin^  pii>e  and  air  pump,  and  252  feet  per 
I  racuum  tube,  or  186  cubic  feet  per  minute  fur  a  mile  in  length. 
IB  goei  on  to  observe, — "  but  it  is  evident  that  all  leakage  must 
into  Ihe  vacunm  tube,  not  at  the  density  of  the  external  atmo- 
r   -^    !  "rcording  to  the  degree  of  rarefaction  of  the    air  in  the 

•  t  of  this  constant  amount  of  leakage  upon  the  velocity 
am  tube  will  be  various  at  tht:  ditfereiit  heights  of  the 
.  at  Kingstown  the  leakage  of  the  coimecting  pipe  and 

per  minute,  and  that  of  the  vacuum  tube  252  cubic 

t;  »r,  471  cubit  feet  of  air  ut   the   density  uf  tl>e  atmosphere  is 

|o  the  vacuum  lube  in  each  minute:  but  if  the  height  of  the 

lie  tube  be  15  inches,  or  the  air  twice  rarefied,  the  ciTect  of  this 

i  doubled,  and  the  quantity  of  air  to  be  extracted  from  the  tube  in 

111  be  increased  by  942  cubic  feet;  and  if  the  air  in  the  tube  be  five 

or  the  barometer  stand  at2-i  inches,  it  will  be  increased  by  2,3.'i5 

.'."'"''       '  \c  feet,  in  I'lich  case.  At*  the  degree  of  exhaiution 

uce  oi  the  leakage  upon  the  speed  becomes  more 

ni-i,  lor  Hiiiir  tlic  velocity  of  the  air  pump  piston   remains  con- 

lieaily  so,  and  tlie  cubic  extent  uf  eacii  sliuke  is  Uie  sanK*  v>'h.it- 

[ty  of   air,   tlie   effect   of  the   leakage     is    increa.4ed    with     Lhe 

d  the  mEiximum  velocity  attainable  by  the  train  is  proportionably 

n\fi  the  eHect  of  ihe^e  conditions  upon  the  velocity,  the 

'  iif  great  extent,  Uic  ox|^riment8  nwide  to  ascertain  th« 

riiivi  under  ditlcreTit  circumstanced       We    have  arrangnl  Mr. 

Eimmary  of  the  results  in  Table  A- 
n«on    t)it:n   proceeds   to   calculnle    t)ie   elfect    of    the    leakage 
I  with  thf  apparatus  in  a  stale  cf  rest)  upon  the  theoretic  velocity, 
■  '  i'ny  of  the  air  pump  )i))tton,  and  the  rotio  between  ita 

pi&ton  in  the  vacuum  tuhe  .  and  ihc  calculolion  shows 
-:  velocity  of  from  7  to  ao  per  cent,  in  the  apparatus 
12  to  4S  per  cent,  with  a  vacuum  tube  of  4  milca*in 
..  ■»,..  •.■•^tture  is  inrrc'iiFcd  from  iito  12*  2  lbs  per  inch. 
'   found   heiU'.i-ii    the  ])rurttcal   velocity  and 
itrloKsof  VtioLilv,  incrto>ing  from  2(i  to  HI 
A  of  1^  and  12-  2  lbs  per  inch,  making  a  total  losn 
vTCcu  ihcsc  pressures  varying  fnm\39to  71  per  ceut. 
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TABLE  A. 


No.  of 
Tialn. 

Weight  of 
Train. 

Vacuum  at 
Starting. 

Highest 

Taeuuin. 

Highest 
Vaktcity. 

Tons. 

Inches. 

Incbet. 

BCIIes  per  boor. 

1 

23.2 

8.8 

13.7 

SO.O 

2 

24.7 

8.0 

16.7 

S5.0 

3 

25.0 

9.7 

17.6 

85.0 

4 

26.5 

8.7 

18.6 

34.  7 

5 

80.8 

8.6 

19.0 

82.0 

6 

31.8 

11.6 

19.1 

82.1 

•7 

34.7 

18.0 

20.0 

29.0 

8 

86.8 

10.7 

*  20.7 

28.3 

t9 

88.3 

5.2 

21.0 

28.8 

10 

42.5 

8.6 

22.1 

25.7 

*  ThU  high  Taeuum  at  sUittni;  wm  obtained  by  holding  on  the  bimkei. 

i  TUs  Train  started  with  this  vacuum  owing  to  a  portion  ot  the  train 
standing  on  the  downward  incline. 

The  weight  of  the  tan  following  trains  increaaed  gradoally  to  M.7  tons, 
and  the  he^ht  of  the  barometer  to  2i.4  inches. 

This  difference  between  the  calculated  relocity  and  that  obtained  in  practice  abff 
that  the  amount  of  leakage  is  greater  when  the  apparatus  is  in  motion ;  part 
vhich  Mr.  Stephenson  supposes  to  arise  at  the  air  pump  and  at  the  tube  piste 

Upon  the  subject  of  the  weight  drawn,  friction,  maumum  velocitj,  ftc.,  i 
author  gives  the  following  table,  (B.) 

In  this  table  those  trains  are  selected  f^om  the  twenty  experiments  beA 
mentioned  which  present  the  most  uniform  and  valuable  results :  the  data  I 
calculation  are  given  in  the  6rst  7  columns ;  the  8th  column  gives  the  tol 
power  of  the  air  pump  during  the  whole  time  the  engine  was  in  motion.  In  esi 
experiment  the  mean  resistance  to  the  air  pump  piston  is  multiplied  into  t' 
velocity  of  the  air  pump  piston,  and  is  increased  in  the  proportion  between  tl 
total  time  the  air  piston  was  in  motion,  and  the  time  required  for  a  train  or 
the  entire  distance,  at  its  maximum  uniform  velocity.  The  power  indicated  I 
the  air  pump  during  the  motion  of  the  train,  as  shown  in  the  9th  column,  is  foo 
by  multiplying  the  total  resistance  to  the  air  pump  piston  due  to  the  maxinn 
uniform  vacuum  into  the  velocity  of  the  piston,  and  subtracting  the  prode 
from  the  total  power  of  working  the  air  pump  (column  8),  the  remainder  sboi 
the  power  absorbed  in  attaining  the  vacuum,  as  given  in  column  10.  Colni 
11  gives  the  amount  of  power  absorbed  by  the  train  at  its  maximum  unifot 
velocity  on  the  ascent  of  )  in  115;  and  column  13  gives  the  power  indicafe 
by  the  friction  and  gravity  of  the  train,  multiplied  into  the  maximum  unilbi 
velocity.  It  will  be  observed  that  this  power  is  in  every  case  leas  than  l!i 
indicated  by  the  maximum  velocity  of  the  train ;  and  the  difference  betwo 
the  two,  enormous  as  it  is  at  the  higher  velocities,  Mr.  Stephenson  considi 
must  be  ascribed  to  the  resistance  of  the  atmosphere ;  and  it  is  accordingly  |^ 
under  that  head  in  column  14. 

In  connexion  with  this  part  of  the  subject  Mr.  Stephenson  observes,  *' 
referring  to  this  column  representing  the  loss  of  power  from  the  resistance 
the  atmosphere,  it  will  be  observed  there  is  a  very  rapid  reduction  in  the  k 
OS  the  speed  is  diminished;  indicating  most  satisfactorily  the  excessive  exp«t 
ture  of  power,  and  consequent  augmentation  of  expense,  in  working  at  h^ 
velocities  upon  railways."  This  remark  is  of  course  equally  appUcable  to  . 
railways,  wnatever  may  be  the  motive  power  employed,  and  it  is  nereintroduo 
onlv  for  the  purpose  of  showing,  that  the  attainment  of  speed  exceeding  ll 
which  is  DOW  reached  upon  some  of  the  existing  Jines  of  rail  way,  is  a  matter 
extreme  difficulty,  and  tliat  the  atmospheric  system  is  not  exempt  fnm  tt 
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VBstefiil  application  of  power  which  high  velocities  icevitabty  en  ail.    Wtk 
in  the  experiment  No.  4,  the  effective  application  of  a  power  of  150 ' 
which  78  horse  power,  or  upwards  of  50  per  cent.,  is  absorbed  by  the 
of  the  atmosphere  at  a  velocity  of  about  35  miles  per  hour. 

We  would  call  the  reader's  attention  to  the  power  absorbed  in  obtumn 
vacuum,  as  ascertained  by  a  comparison  of  column  8  with  column  9,  ind 
forth  in  column  10.  Mr.  Stephenson  observes,  '*  It  may  not  be  at  fim  de 
understood  why  the  power  of  this  column  (8)  exceeds  so  greatly  that  an 
the  next  (9),  which  is  the  actual  power  required  to  work  the  air  pump;  nt 
will  be  apparent  when  it  is  remembered,  that  the  positive  power  hss  ) 
here  increased  in  the  proportion  of  the  total  time  the  air  pump  was  at  woci 
the  time  required  for  the  train  to  pass  over  the  entire  distance  at  its  msxii 
velocity,  which  increase  has  been  made  in  order  that  a  direct  compariHm 
be  instituted  between  this  total  power  and  the  power  required  for  each  d 
various  resistances  of  the  train."  We  think  this  point  has  not  been  suffid 
kept  in  view  when  the  power  required  in  the  atmospheric  railway  has  bei 
question,  and  that,  if  not  a  fatal,  it  is  at  least  a  formidable  objection  b 
atmospheric  system  under  any  arrangement,  and  that  it  ^oes  far  to  neuti 
one  advantage  claimed  for  the  system, — ^that  the  dead  weight  of  tlie  engini 
tender  is  got  rid  of.  To  illustrate  this,  let  it  be  supposed  iLat  the  vacuum  i 
main  is  produced,  not  by  a  pump  worked  by  a  stationary  engine,  bat 
travelling  piston  in  the  tube,  connected  to  a  locomotive  engine,  the  train ' 
connected  to  another  piston  detached  from  the  former ;  and  that  th« 
tance  between  the  pistons  at  starting  is  equal  to  the  length  of  a  m 
of  the  tube — say  2  mites:  then,  if  the  resistance  of  the  train  be  eq 
lent  to  a  pressure  of  15  inches  of  mercury  on  the  area  of  the  [nstoi 
in  other  words,  if  the  air  in  the  tube  be  rarefied  to  half  the  density  c 
atmospheric,  it  is  clear  that  the  locomotive  piston  must  travel  two  miles  1 
the  train  begins  to  move ;  and  if  we  suppose  the  engine  to  be  provided 
means  of  cutting  off  the  steam,  so  as  always  to  proportion  it  exactly  t 
resistance,  still  the  power  employed  in  producing  the  vacuum  requisite  to* 
train  in  motion  will  be  nearly  that  required  to  propel  the  train  half  the  I 
of  the  section,  or  to  propel  half  the  load  of  the  train  the  whole  length  c 
section.  If  the  resistance  of  the  train  reonired  the  air  in  the  tube  tobe  n 
to  one  fourth  of  the  density  of  the  atmoepnere,  equal  to  a  pressure  of  22\  i 
of  mercury,  the  locomotive  would  have  to  travel  over  six  mUes  ere  the  train  i 
begin  to  move,  and  the  power  thus  expended  would  be  equal  to  that  m] 
for  propelling  the  entire  train  three-fourths  of  the  length  of  the  section, 
propelling  three-fonrths  of  the  train  the  entire  length  of  the  section :  in 
words,  the  effect  is  the  same  as  if  an  addition  had  been  made  to  the  dead  wei 
the  train,  equal  in  the  first  supposed  case  to  half,  and  in  the  second  to  \ 
fourths  of  the  weight  of  the  tram.  Now,  by  referring  to  the  table  it  will  bi 
that  the  18th  train,  weighing  59  '8  tons,  required  a  vacuum  in  tlie  tube 
to  S3  '6  inches  of  mercury;  the  power  lost,  therefore,  in  this  case,  « 
equivalent  to  an  addition  of  a  dead  weight  to  the  train  of  more  than  tbree>£ 
of  the  whole  weight,  or  more  than  45  tons.  But  the  weight  of  the  largest  e 
with  its  tender  on  the  Great  Western  railway  we  believe  does  not  excct 
tons,  and  it  is  stated  that  one  of  these  engines  would  take  156  tons  of 
load  at  45  miles  per  hour ;  in  this  instance,  therefore,  the  dead  weight  i 
locomotive  is  only  about  five-ninths  of  that  of  the  atmospheric,  and  consi 
only  one-sixth  of  the  gross  load ;  whereas,  on  Uie  atmospheric  line,  it  is  eq 
three-sevenths  of  the  gross  load.  In  the  above  calculation  no  account  hai 
taken  of  leakage,  which  would  of  course  increase  the  amount  of  power  lot 
Having  given  the  results  obtained  on  the  Dalkey  line,  Mr.  Steph 
proceeds  to  draw  a  comparison  between  the  working  of  the  Atmospheri 
the  other  systems.  As  an  example  of  fixed  ennnes  with  ropes,  he  selec 
incline  on  the  Birmingham  line,  between  Camden  Town  and  Euston  Si 
because  it  presents  a  case  which  is  similar  to  that  at  Kingstown;  or,atallc 
the  disparities  are  not  such  as  will  materially  interfere  with  the  eompt 
The  following  table  exhibits  the  results  of  experiments  upon  this  incline) 
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the  calcul&tion»  founded  thereon ;  obaemog  that  the  friction  of  the  ■everAl  tnini 
byuA  (m  cm  the  Dolkey  line)  at  10  lU  per  ton,  added  to  the  gravity  due  to 
Atirenga  grndieat 
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r, — ATcmgc  gradient  1  ia  IO<j:  length  worked  by  rope  '01   milei; 

of  rupc  7  tons;  area  of  both  cylinder!  'idOl  sqaare  inches;  velocity  of 

■■"  iiiute;  mean  pressure  on  pi§ton  2  *9  lbs  and  3  0  Ibi  per 

I  engine  1,1  H.  P. ;  friction  and  gm^-ity  of  rope  45  II.  P. ; 

I  ijii  _j  .lilies  per  hour;  friction  iind  granty  of   train  31  >1  lbs  per 

V     .iMMi^nn  then  comparci  the  fourth  train  in  the  last  table  with  tbe 

in  the  preceding  table,  being  two  cases  whicli  pment  the 

n  the  amount  of  their  rciistanccs  and  velocity.     The  \<»s  of 

M'g  the  rope,  oa  shown  in  the  table,  is  30  per  cent  of  the  whole; 

increaied  in  tbe  proportion  of  tbe  mean  to  the  maximum 

:i  this  iostance  ii  ascertained,  from  expcrjrm?nts  made,  to  odd 

"  power  to  the  losSf  moking  the  total  loss  by  the  rope  on  the 

'  per  cent,  whilst  on  the  Delkey  line  the  losu  by  the  atmospheric 

,  'T  cvoL     Thi:i  fpsuit  is  obtained  with  what  may  be  regarded 

ivira^T-  uain  on  tlio   tluston  incline;  it  is  evident  therefore  that  in  this 

tnsUnce  the  rope  is  considerably  more  economical  than  the  Atmospheric 

Atxi'Miiig  other  WL-igbts   of  train,    aa   the   weight  of  the   train  is 

loportionatc  loss  by  the  atmospheric   decreases,  and  the  lost 

^,meDls ;  whilst  by  increasing   the   weight  of  the   trains  the 

maw    loM  by  the  atmoftpheric  is  augiiientod,  and  that  by  the  mpe 

^ed.    Comparing  the  atmotpheric  wiih  the  locomotive  system,  Mr. 

Mdndta.  with  hght  imins  upon  steep  inclines  and  at  coneidemblu 

tbp   nlinrnpbrrir  nynltrtn  (ill  commtm   with  all  aystemv  in  which 

<  :))   may   possibly  exceed   the  capabilities   of 

'  loads  be  converted  into  equivalent  loads  oo 

irir  locuniuiiv-  mve  ihe  ndvantage.  Tdus,  taking  the  experiment 

takn  vf  the  U^lkov  pcrltirniances,  (whicli  ho  considers  as  indis- 

3  a 


: 
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putftbly  the  most  favourable  one  recorded,)  the  load  was  26  *5  tons  taken  ^ 
an  incune  of  1  in  L15  at  a  speed  of  34  -7  miles  per  hour,  which  heshonioH 
equivalent  to  44  tons  upon  a  level  at  the  same  speed  of  34  '7  miles  per  hou; 
but  this  is  much  exceeded  daily  on  many  lines  of  railway,  and  especially  bj 
the  Great  Western,  and  the  Northern  and  Eastern.  On  a  long  series  of  ateif 
gradients,  extending  over  several  miles,  and  where  the  nature  of  the  traffic  a 
such  that  it  is  essential  to  avoid  intermediate  stoppages,  the  atmospheric  i^da 
would  he  most  expedient;  but  if  intermediate  stoppages  are  not  objecdonaUi, 
as  in  the  case  of  the  conveyance  of  heavy  goods  and  mineral  trains  on  tU 
railways  in  the  neighbourhood  of  Newcastle-upon-Tyne,  the  appUcatioa  of  thi 
rope  is  preferable  to  the  atmospheric  system,  as  is  ^Ily  established  by  tk 
companson  made  between  the  Kmgstown  and  the  Euston  inclines. 

Oa  the  questions  of  expense  of  construction,  and  of  working  a  long  lioeof 
railway,  the  report  is  equally  unfavourable  to  the  atmospheric  system ;  «it  opoi 
these  points  the  arguments  are  necessarily  based  upon  assumptions,  as,fromtiM 
fact  of  the  system  not  having  yet  been  brought  into  operation  on  an  extenU 
scale,  no  reference  can  be  made  to  experience  ;  and  the  premises  upon  which 
Mr.  Stephenson  argues  ^e  so  widely  different  from  those  assumed  bj  ihi 
advocates  of  the  atmospheric  system,  that  we  cannot  be  surprised  st  tta 
enormous  discrepancy  of  the  conclusions  at  which  they  severally  arrive. 

In  computing  the  cost  of  construction  under  the  atmospheric  system,  ill 
supporters  always  assume  that  a  single  line  will  be  sufScient ;  but  this  Ul 
Stephenson  does  not  admit ;  on  the  contrary,  he  contends  that  the  only  nuHi 
by  which  the  atmospheric  system  can  (if  at  all)  meet  the  various  exigendeiif 
ordinary  railway  traffic,  is  to  employ  a  double  line  of  tube :  this  at  once  dnibbi 
the  actual  cost  of  the  apparatus,  and  at  the  same  time  disallows  those  claim  ti 
economy  of  construction,  founded  upon  the  smallerquantity  of  land  required,  o^ 
the  diminished  size  of  the  bridges  and  tunnels,  we  regret  that  our  space  ifl 
not  allow  us  to  give  at  length  the  arguments  by  which  Mr.  Stephenson  npparii 
his  opinions,  and  that  we  must  limit  ourselves  to  his  calculations  of  the  cat 
parative  cost  of  the  system. 

Mr.  Samuda,  modifying  his  calculations  by  hia  experience  on  the  Dalkcf 
line,  gives  the  following  as  his  estimate  of  the  cost  for  the  apparatm,  tf 
applicable  to  such  lines  of  railway  as  the  London  and  Birmingham : — 

COST   rCR   MILE   IN   LENGTH. 

Vacuum  tube  15  inches  diameter        £1,632 

Longitudinal  valve,  &c 770 

Composition  for  lining,  and  valve  groove 250 

Plamng,  drilling,  &c 295 

Laying,  joining,  8cc 295 

Station  valves,  and  piston  apparatus 100 


£3,312 

Engine,  100  horse  power,  with  pump,  &c ;  £4,250 

Engine  house,  chimney,  &c 450 

Total  for  3i  miles        4,700 

Cost  per  Aiile  in  length l»3iS 

Total  cost  per  mile    ....  £4,685 

On  this  Mr.  Stephenson  remarks,  "  It  will  be  observed,  that  Mr.  Samnda 
has  only  estimated  for  a  single  line  of  vacuum  tube,  and  a  single  series,  und* 
the  impression  that  such  an  arrangement  is  adequate  to  meet  every  neces^i 
but  from  what  has  been  said  on  this  part  of  the  subject,  I  think  it  is  mMI 
evident  that  such  a  limitation  in  the  arrangements  on  any  important  line  d 
communication  would  be  very  inexpedient,  to  say  the  least:  f  have  coniequcBdy 
revised  this  estiowte,  and  Uie  following  i^pears  to  me  to  be  the 
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txpenie  at  whieh  the  atmoepheiic  apparatus  could  be  applied  to  any  exienaive 
Bite  of  railway  : — 

COBT    PER    UILR    IN    LCNOTH. 

Vacuum  tube  15  inches  diameter /7«000 

Two  enguiei.  250  horse  power   euch,  at   33,000    Ibi,  wilh 
pumpe,  Src.  complete,  at  .€25  per  borne  puwer    ....   12,500 

Engine  home,  chimney,  reservoir  or  well 1,500 

Total  for  3 i  miles 14,000 

Coat  per  mile  in  length '1,000 

Total  cost  per  mile     .     .     .  .€11,000 

"This  amount  exceeds  Mr.  Samuda's  estimate  very  considerably,  but  the 
esow  bos  been  sufHciently  explained. 

"  The  power  of  the  engines  th.it  I  have  assumed  may  ut  first  appear  large^ 
bnt taking  the  engine  on  the  Kingstown  and  Dalkey  railway  as  our  guide,  it 
vili  be  found,  that  the  power  reckoned  upon  does  not  exceed  that  which  would 
btrrquired  to  ensure  sufficiently  high  velocities,  with  only  (he  average  possen- 
g«  trains  which  now  travel  on  the  London  and  Birmingham  railway;  and  we 
cnal  bear  in  mind  that  the  atmospheric  aysleni  involves  the  necessity  of 
R)|)loying  very  nearly  the  same  power  with  light  as  with  heavy  trains. 
'  "The  eugioe  nt  Kingstown  may  be  taken  at  nearly  200  horse  power,  and 
,  capable  of  moving  a  tram  of  about  .16  tons,  upon  n  grnilient  nf  If)  feet  per  mile, 
atU  miles  per  hour.  If  we  extend  the  length  of  tube  to  S\  miles,  when  the 
increased  leakage  is  added,  the  power  required  to  move  even  such  a  load  (which 
Ji  below  the  average  load  of  the  London  and  Birmingham  traflie)  at  this  velocity, 
"»H\  bs  upwards  of  the  250  horse  power,  which  I  have  assumed  as  requisitt^ 
^aad  ahich  makes  the  gross  expense  £\  1,000  per  mile.  * 

referring  to  the  half  yearly  statements  of  accounts  of  the  London  and 
igham  railway  company,  it  will  be  seen  that  the  capital  invested  in 
ire  engines  up  to  Ulst  December,  IS4J,  was  £171,974  I7i.  6*/.  For 
of  arriving  at  the  whole  capital  actually  invested  under  the  head  of 
we  must  add  locomotive  engine  stations  fur  repairing  &c. :  this  item  is 
JboI  •fporatety  stated  in  the  account,  but  we  shall  be  safe  iu  taking  it  at 
liliO.iMKl,  making  the  total  investment  for  power,  £321,974.  It  must  be 
'undcntood  that  1  am  not  attempting  here  to  comprise  all  the  sums  which  might 
jasaeunderthis  heading,  supposing  the  accounts  to  be  fully  dissected,  my  only  ob- 
^^hlo  make  a  comparative  estimate,  which  is  done  correctly  enough  without 
jj^Pscing  such  items  as  would  be  common  to  both  systems.  The  comparison 
Wflipitiil  expenditure  for  power  upon  this  basis  on  the  London  and  Birmingham 
fliltsy,  would  stand  thus : — 

)tive  engines  and  stations £321,974 

lospberic  apparatus  for  111   miles,  at  ^11,000   per 
mile 1,221,000 

a  di^rcnce  ia  favour  of  the  locomotive  system,  as  far  as  capital  in 
it  concerned,  of  £899,026.  This  large  disparity  in  the  cost  of  the  two 
K'wriptions  of  power  might,  it  is  urged,  be  more  than  saved  by  a  leduction  in 
P^  original  cost  of  construction  of  the  railway.  This  is  partially  true  in  the 
of  the  London  and  Birmingham  railway,  but  not  by  any  means  to  the 
Efvnerally  imagined. 

'cuinot  now   attempt  to  enter  into   the  minutia*  of  this  part  of    the 

because  it  would  involve  a  complete  revision  of  all  the  original  plans, 

irrous  considerations  which  could  not  now  be  fairly  weighed.      For  the 

however,  of  cariying  out  the  comjiarison   regardu^g  capital  iu  this 

KM   Ukc«  SS,MH>lb9  «*  tbfl  «ian<Urd  oT  hftu  t>owvr,  but   Mr.  SAmuda  ttkts 
tt«  vfiglo*  whkti  Mi.  Sarcuds  r«ck.i»u  al  loO  hone  povt-r,   Mr.  Stcjitirniun 
DTM  power,  ui  ihkl  ihr  «riaal  dilbrcnf^  In  the  eUliiuite  of  i)ie  puwcr  tiMiuirtd 
^ytpc  U  utU>  u  100  to  125. 
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particular  ease,  we  may  auppose  that  a  Banng  of  £900,000  wa^  hxn  W 
accomplished  in  the  original  design,  hy  the  application  of  the 
system,  still,  it  would  only  have  been  a  transfer  of  expenditure  feota 
tioQS,  tunnels,  and  bridges,  to  steam  engines  and  pipes;  the  ultimate  cif 
would  thus  have  been  the  same. 

"  If  we  now  take  some  other  lines  of  railway,  with  the  view  of  wecrtM 
how  far  their  cost  could  hare  been  diminished  by  the  application  of 
atmospheric  system,  we  shall  find  that  as  the  surface  of  the  country  bsen 
more  favourable,  the  economy  in  construction  entirely  disappears,  and  w 
we  arrive  at  a  perfectly  plain  country,  such  as  exists  in  the  eastern  comtk 
England,  where  few  provisions  are  nquired  in  the  form  of  exeavstii 
tunnels,  and  bridges,  the  application  of  the  atmospheric  njttem  vs 
certainly  double  the  original  cost  where  a  double  line  of  rails  ia  emplo] 
The  Grand  Junction  railway  is  a  case  where  no  reduction  of  original  oM 
could  have  been  effected,  since  the  gradients  already  conform  to  the  nsli 
surface  of  the  country  throughout  a  very  large  proportion  of  &e  whole  t 
The  adoption  of  the  atmospheric  system  in  this  case  would  therefore  h 
caused  a  very  large  augmentation  in  the  capital  of  the  Company,  probsUj 
much  as  £8,000  per  mSe,  being  the  difference  of  cost  between  the  two  desc 
tions  of  power/' 

Mr.  Stephenson  next  proceeds  to  give  an  approximate  statement  <^  the  < 
of  working  the  two  systems,  excluding  such  items  as  are  common  to  both; 
he  observes,  that  "  while  the  cost  of  tne  locomotive  power  is  taken  from 
accounts  of  the  company, — the  principal  items,  and  only  those,  which  may 
taken  as  certain  in  the  cost  of  the  atmospheric  system,  are  taken  into 
account  in  the  comparative  statement;  in  the  latter,  many  minor  expei 
in  the  absence  of  experience  must  unavoidably  be  omitted ;  thus  giving  si 
advantage  in  the  comparison  to  the  atmospheric  system." 

"  The  expense  of  locomotive  power  upon  the  London  and  Burmin^ 
rulway  for  tne  year  1843,  was  as  follows  : — 

Wages  of  engine  drivers  and  firemen £9,673 

Coke 25,541 

Oil,  hose,  pipes,  and  fire  tools,  pumping  engines  and  water    4,099 

Labourers  and  cleaners,  waste  and  oil 4,194 

Repurs  of  engines  and  tenders 12,521 

Coals  and  fire -wood,   expenses  of  stationary   engine  at 
Wolverton,  repairs  of   buildings,   gas,  and    incidental 

charges 3,172 

Superintendent,  clerks,  and  foremen's  salaries,  and  office 

charges 4,634 

£63,834 

"  The  expense  of  working  the  atmospheric  system  for  one  year,  I  estid 
approximately  as  follows : — 

Wages  of  engine  men 64  at  6<.  1     cmEio 

„        stokers 64at3#.  }    »1»»512 

The  same  during  the  night 10,512 

Coal,  172  tons  per  day,  aiOs 28,332 

Oil,  hemp,  tallow,  and  repairs  at  5  per  cent,  on  cost  of 

engines 20,000 

Saperintendencti,  same  as  Iix:omotive 4,634 

Annual  cost £73,990 


This  statement,  in  Mr.  Stephenson's  opinion,  sufficiently  establishes  the 
that  the  cost  of  working  the  London  and  Birmingham  railway,  or  any  o 
Una  with  a  similar  traffic,  by  the  atmospheric  aystem,  would  greatly  cot 
that  by  locomotive  engines. 
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^^Pg  eoncludod  his  obtervAtions  upon  the  question  of  power,  original 

ffiif.  sod  cost  of  working,  the  two  Utter  having  reference  chiefly  tu  the 

wtdun  ttfu\  Ilirniiiti'huiu  milwuy,  he  proceeds :  "  I  will  now  ufFer  one   brief 

i'>n  of  iho  atmospheric  tyttem  to  lines  where  the  traffic 

'  nt.     The  Luiidoti  and  Birmingham  railway  having  an 

.  .  II  15  une  of  the  bust  c<isex.  in  a  general  point  of  view,  to 

jihcric  syetcm  could   be    applied.     Let  ua  now   conceive  it 

..t    .,..   ...»pnaiie  character — tor  example,  the  Norwich  and 

u'ost  about  -£10,000  per  mile,  including  itock  and 

t^;  i>  pssios  over  a  conntr}'  in  which  the  application  of 

iptaehc  f>*iieni  could  have  eflected  no  economy  whatever  in  the  formation 

Ine,  -whicn  has  not  exceeded  a  cost  of  £8,000  per  mile.     The  applica- 

'riD  of  the  atmn^pheric  appamtua  would,  in   this  instance, 

d  .  t  .C5fU00  per  milr,  which  upon  20  miles,  the  length  of  the 

Ij,  WiJtiJd  umount   to   £100,000.      The   mere  interest  of  this  sum,  at 

cent.,  is  iCSpOOO  per  annum  ;  whereas,  the  actual  working  of  tliis  line, 

'   *"  linlenflnce   of    way,    bookinsr  olHces,    porterage,    and   all    other 

:c  charpca,  has  been  let  (or  £7,000  ner  annum ;  being  only  £2,000 

■-"   'Tifefi'st  of  the  extra  capital  which  would  he  required  to  lay 

.  nc  apparatUH,  on  amount  wiiich  would  bo  quite  inadequate 

I'l  'i-iu  of  the  machinery  alone,  leaving  nothing  to  metrt  the 

Here,  thercforp,  we  have  a  case  where  tlie  country  is 

:..  capital  small,  and  the  traffic  moderate,  where  the  coat 

spheric  ayitem  would  be  so  burthensome  aa  to  render  it  totally 

'  lums  up  in  the  following  manner  : — 
'inosphcric  syBttrm  is  nut  an  economical  mode  of  transmitting 
'«rr  arv]  iri  iiiiirlor  in  this  respect  both  to  locomotive  engines  and  stationary 
<|iao  with  ropr». 

'"    '"'— t  it  it  not  calculated   practically  to  acquire  and  maintain   higher 
n  arc  comprised  in  the  present  working  of  locomotive  engines, 
!  would  notf  in  the  mn^oriiy  of  instances,  produce  economy  in  the 
miction  of  railwiiys,  and  in  many  would  most  materially  augment 

on  some  short  railways,  where  the  traffic  is  large,  admitting  of 

icrole  weight,  but  reqmring  high  velocities  and  frequent  departures, 

^  «hcrti  ibe  face  uf  the  country  is  such  as  to  preclude  the  use  of  gradients 

■sliU  for  locomotive  engines,  Uie  atmospheric  system  would  prove  the  most 

i^  Tliat  on  short  lines  of  railway,  any  four  or  five  miles  in  length,  in  the 
■j||«f  large  towns,  where  frequent  and  rapid  comumnication  is  required 
^^p  Uic  termini  alone,  tlie  atmospheric  system  might  be  advantageously 

oik  That  on  short  Uoett,  such  ai  the  Blockwall  railway,  where  the  traffic  is 
iMfif  d'  riTc-d  from  intermediate  points,  retjuiring  frequent  8t»]ipages  between 
Wtf  '-iiospheric  system  is  inapplicable,  being  much  inferior  to  the 

hn  "  ting  the  carriage  from  a  rope,  for  the  iiccommodation  of  the 

iig  lines  of  railway,  the  requisites  of  a  large  trafiic  cannot  be 
U'U"J  by  t'j  inflexible  a  system  as  the  alrnnrpheric,  in  which  tlie  efficient 
Icntiuu  uf  tlte  wlinle  depetidK  lo  ixiinpletely  upon  ttic  perfect  performance  of 
th  individual  section  uf  the  machinery. 

Btrapath'i  U*j)orL — Mr.  Ilerapaih  published  a  moat  able  and  searching 

kt^  of  M.  Mullet's  report ;  but,  from  the  great  length  ve  have  already 

'»frM  to  this   part  of  the  subject,   we  can  do  little  more  than  notice  his 

upon  the  ajnouni  of  power  expended  in  njlalion  to  the  meohanioal 

lod. 

)u-it  "  the  relative  areas  of  the  air  pump,  uud  uf  the  tube,  and 
okes  made  by  the  air  pump  per  minute,  being  known,  we 
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obtain  the  lengtli  of  main  that  could  be  exhausted  in  an  hour,  which  i*  tfiente 

the  load  should  travel  per  hour,  if  there  were  no  loss  from  leakage.    Agtti, 

having  the  exhaustion  of  the  main  in  inches  of  the  barometer^  and  Al 

sectional  area  of  the  main,  we  get  the  tractive  power,  sunposing  there  vsiM 

friiUon  in  the  main.     This  tractive  power  multiplied  by  tne  velocity,  eiveiAl 

djmamic  effect  (or  momentum)  which  tlie  atmospheric  railway  should  hsTi^V 

there  was  no  leakage  or  friction  of  the  piston  witn  its  gear  :  hence,  comptrai 

this  with  experiment,  we  get  the  waste  of  power  employed,  or  the  expeoditn 

to  produce  a  given  effect,  independently  of  knowing  the  power  of  the  enffut 

**  We  have  shown  that  the  air  cylinder  would  extract  73.154  yards  of  Ai 

main  at  every  stroke,  consequently,  there  being  22  strokes  a  minute,  we  bsn 

73.154X22X60       -.   __,      .,  , 
rs^TT —  54 .865  miles  per  hour 

for  the  velocity  of  a  train,  if  there  was  no  leakage  at  alL     Either  up  hill,  ortt 

a  level,  this  velocity  should  be  the  same  if  the  apparatus  was  perfect    Mon- 

over,  the  sectional  area  of  the  main  being  176.71  inches,  and  the  presscreif 

a  column  of    mercury  one  inch  high  being  49lbs.,  we  shall  have  for  At 

pressure  of  an  exhaustion  of  24.75  inches — Uiat  at  which  the  last  experimol 

(p.  492)  was  made,— 176.71  X  49  X  24.75  ==  2143. libs.    But  a  ton  o(gook 

going  up  an  incline  of  .00719,  graviutes  backwards  16. 1  Gibs,  and  if  the  rast 

friction  of  the  carriages  is  Slbs.  per  ton,  we  have  24.  lib',  for  the  tractive  foRi 

2143     1 
to  draw  one  ton  up  an  incline  of  .00719.     Therefore  —--^=: 88.923 tot 
^  24  .  1 

Hence,  the  atmospheric  should  take  88 .  923  tons  up  the  Dalkey  incline,  st  tks 

rate  of  54  .  865  miles  per  hour,  but  it  only  takes  71  . 4  tons  at  a  speed  i 

15  .  92  miles  an  hour.     Therefore,  what  the  apparatus  does  do,  is  tovhstk 

should  do,  as  71  .  4  X  15  .  92  :  88  .  923  X  54  .  865  :  :  1  :  4  .  3.    Tlitti^  •■ 

between  friction  and  leakage,  the  useful  effect  is  not  a  fourth  of  what  it  ati|k  ; 

to  be,  and  this,  it  will  be  observed,  is  on  the  maximum  effect  of  the  plan." 

On  the  subject  of  the  cost  of  working  the  line,  taking  Mr-  Bergu's  itito- 
nient,  that  the  expense  amounts  to  i£l,171  per  annum  for  the  whole  line,  ht 
observes,  that  this  is  e^ual  to  £781  per  mile,  and  gives  the  following  comparstiit 
view  of  the  cost  of  motive  power  on  the  atmospheric  and  ttie  locomotive  syfteofr 

Great  Western  locomotive £357 

London  and  Birmingham  ditto 575 

Dalkey  Atmospheric 781 

Again,  comparing  the  working  expenses  at  Dalkey  with  those  of  the  Csm^Ol 
station,  where  Hxed  engines  and  ropes  are  employed,  he  computes  the  cost  if 
fuel  and  wages  at  Dalkey  by  the  same  scale  as  these  items  are  chsrged  at  At 
Camden  station,  and  he  makes  the  cost  of  the  Dalkey  line  to  be  £1,950,  £1,301 
per  mile.  By  the  statement  of  Mr.  Creed,  the  secretary  to  the  London  tft 
Birmingham  line,  it  appears  that  the  expenses  of  the  Camden  station  for  ^ 
year  1843,  amounted  to  £1,441,  and  the  line  being  1  mile  4  chains  in  leDgtK 
this  is  equal  to  £1,372  per  mile. 

Bergin't  Evidence. — Mr.  Bergin,  the  superintendent  of  the  Dalkey  line,  ii 
his  evidence  before  the  Committee  of  the  House  of  Commons,  on  Al 
Portsmouth  atmospheric  line,  stated  tliat  the  average  consumption  of  ooit 
was  37  cwt.  uer  day,  and  that  the  expense  of  working  the  line  was  £1,171 
per  annum,  wnich  he  distributes  as  follows : 

Coals,  engine  house  and  men «        £900 

Piston,  continuous  valve,  and  men  to  attend  the  same   .     .  271 

£1,171 

which  is  equal  to  £670  per  mile  per  annum.    The  cost  of  haulage  he  calcolaM 
to  be  \Qd.  per  train  per  mile. 

Pilbrow't  Atmoepheric  Railtoatf. — Although,  at  we  have  shown,  the  resulu 
obtained  on  the  Dalkey  line  are  not  universally  regarded  as  in  favour  ^  thi 
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tBOi|itt#rie  |>rtncifil«,  m&n)!  eiaitie&t  engineers  eontenfUng  Ibftt  tKey  deciiledly 

'  "  '     '     ' '  ''    '     '.to  tlie  locomotive  systenif  it  ta  clear,  from  llio  many 

4incu   bi'cii    brought   forward    in   connexion    with   tho 

...^.[ile  of  atmos^ihoric,  or  at  Icaat    pneumatic  propulsion  hoa 

aa,  wtm  considor  that  all   thnt  is  required   10  establish    hi 

i^r  new  modes  of  applying  the  principle,  or  improvement!  in 

'cution.     From  the  interest  excited  by  the  luoject  we  vhaJI 

a  few  of  tbeic  inventions.     We  shall  commence  with  Mr. 

one  railway,  the  distine;uiihing  charnclrristic  of  which  is,  that 

i:iain  or  tube  is  cloied  throuchout  its  length;  the  connexion 

.ng  carriage  on  the  rails  and  the  travelling  piston  inside  the 

•  1  by  a  KinguUr  and  extremely  ingenious  arrangement.     The 

uus  L'on<>i^is  of  a  cylindrical  cast  iron  tube,  having  a  covered  rectanj^^ar 

lextoiidiii^ along  its  upper  side.     Along  thif  channel,  at  inten'als  of  about 

.  *;. ,.,)  ^niall  square  bo.'ccH,  with  itaiidnrds  to  each  to  support  a  pair  of 

itlaced  one  on  each  side  of  the  channel.     On  the  lower  end  of 

-  ;i:n  the  boxes,  nnd  on  a  level  with  thcchannel,  is  Hxed  a  pinion 

tiqoe  teeth,  and  to  the  upper  side  of  the  travelling  piston  is  attached  a 

'rack  with  similar  teeth  on  each  side;  the  progress  of  the  piston  brings 

between  the  wheels,  and  turns  the  spindles  round  with  great  velocity. 

npper  ends  of  the  spindles  are  fixed  pinions  exactly  tike  those  below,  and 

leading  carriage  is  attached  a  rack  similar  to  the  piston  rack.     This  upper 

rkUes  immediately  over  the  lower  or  piston  rack,  and  gears  into  the  upper 

■  advance  of  the  piston,  tlicrefore,  by  imparting  motion  to  the  upper 

ces   a  corresponding   advance  of  the   carriage.     Each    rack    m  of 

':<th  to  reach  from  one  pair  of  pinions  to  another,  and  consequently 

'-•  always  in  gear  with  the  ptniuns  on  one  pair  of  spindles. 

... i^xed  cuts   will  help  to  reuder  the  foregoing  description  more  lu- 

Itiplite. 

Fig.  1.  is  A  crou  section  of  the  atmotpherlc  main.  Fig.  2,  a  section  at  the 

tt«i,  Hu<l    Fiy.  3.  a  longitudinal  section  of  the  main,  with  the  piston  and  a 

ftion  of  the  eirriage  racks ;  a  is  the  tube,  and  b  the  rectangular  covered 

:  along  the  upper  side  cf  the  tube ;  c  c  are  the  spindles,  and 

:  e  e  the  upper,  pinions  fixed  thereon; /is  a  valve  to  odmit  the 

A>;|;  of  the  piston,  und  g  is  the  key  by  which  it  is  rained;  h  is  the 

I-  the  piston  rack  which  moves  along  the  covered  cliannel,  and 

■'     ' -  pinions  gives  motion  to  the  spindles;  m  is  the  external 

I   ta  the  loudiog  carriage,  and  gearing  into  the  uppt-r 

iinpellfd  u'illi  Uio  same  velocity  as  the  piston ;  this  rack 

tljo  key  rj,  which  raises  the  valve  /,  by  which  the  air  is 

>'  1  the  piston. 

^^<l  ta  ■  rapresoutation  of  the  leading  carriage  with  the  whole  of  tba 

^■BDOi 

Kb 

RTfiir  Vi 


Sjrc' 


DOC  be  denied  that  Mr.  Pilbrow's  arrang^'menls  exhibit  great  ingenuity 

,  but  experience  la  wanting  to  show  how  far  tlie  system  U  luinpted  to 

fiir  various  eidgcncefl  of  railway  traffic,     lite  point  on  which  failure  is 

to  he  apprehended  is  precisely  that  on  which  the  whole  system  depends, 

*^':  ihe  piston  with  the  train.     For  the  perfect  workuig 

'15  ftnotiM  stand  in    such  ]K>»ition  that  tho  teeth  of 

w„;;!iing  tho  pinions,  fall  into  the  space  between  two  of 

of  encountering  the  tet'th  themselves  ;  should  the  latter 

inil  pinions  would  be  liable  to  iKcume  Jammed,  and   a 

apparatus  must  ensue;  but  even  supposing  this 

>1  moment,  still,  when  we  consider  the  momentum 

(uuving  with  A  velocity  of  30  miles,  comes  in  contact 

;irr  (it  rt'iit,  tt  i»  tn  bp  fenn*'!  that  the  teeth  of  the  rocks 

i  lit  a  scries  of  shocks  would 

tiions  in  Buccessiau,  which 

I  tu  check  the  veliHiity  and 


:u>ii  Li'iiii 


ratly  the  wc4r  and  tear  of  the  cairiages.     Should  these  dilHculties, 
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nr^rds  bcHlty  aod  ecoitomy  of  conitruction  \  public  roadu  may  cron 
A  l«voI.  vhert^by  bridges  are  rendered  nniiecesiarj  ;  no  crane*  or 
niiU  arc  required  for  tnkiiig  cnrriiigei  on  or  olF  the  line,  and  different 
may  croti  each  other  at  any  required  angle,  (one  tube  passing 
ir  tube,)  which  on  Mr.  Samuda  s  plan  cannot  be  done.     Mr. 
VT-  1  ^ivin^  d£  Ffgardi  the  cost  of  his  main,  mid  also  in  the 
lev  ' ceu  il)e c>'iiLiiiuL>ii5  vatt'e  and  his  tplndlcsand  pinions, 

IL  :  _  ,'cm  more  doubtful. 
regards  ihe  loss  of  power  from  leakage ;  the  piston  voItcb  are  Ims 
'leak  than  the  continuous  valvci,  as  the  former  are  Rround  into  their 
id  they  expose  a  less  surface  at  which  leakage  can  take  place ;  fur  the 
It  ralreor  seat  is  but  about  nine  inches  in  circumference  at  the  aperliirr 
t  the  air  is  admitted,  and  there  arc  but  two  of  them  to  every  30  feet  of 
~l\  fieet,  whereas  in  the  continuous  valve  the  whole  30  feet  is  liable  to 
hence,  were  the  piston  valves  even  to  leak  as  much  as  the  long  valve, 
tr  surface,  the  leakage  would  amount  to  only  one-twentieth  of  the 
continnoua  valre.  From  this  circumstance  Mr.  Pilbrowanume* 
to  every  10  miles  will  be  found  suHicient,  whereby  th€<  number 
tbiishinenti  upon  a  Hue  would  he  greatly  reduced  :  but  leakage 
only  source  of  loss  of  power  in  the  atmospheric  tul>c ;  the  regiiitancc 
'~'  lion  of  the  air  in  the  lube  is  very  conaioerahle,  increasing  rapidly 
length,  and  Mr  Herapalh,  from  M.  Mallet's  experiments  on  the 
ij  calcubtct  that  with  a  main  5|  milca  long,  the  engine  could  not 
tiu  main  to  nne  half  of  that  which  it  would  if  only  1^  mile  long;  and 
ltnda«  llierefore,  that  nothine;  isgoined  in  applying  tltis  system  by  employing 
'  mabie  than  I^  mile,  and  is  of  opinion  that  mains  of  outy  a  mile  would 
m  poworful.  comaiand  greater  loads  and  velocities,  and  prove  on  the 
economical. 


novel 


JS^JkeWi  Pneumatic  Raiiway, — Messrs.  Kecne  and  Nickels  have 
'  system  of  railway  locomotion,  which  is  founded  on  princiules 
to  have  been  hitherto  applied  to  the  communication  of  mechanical 
It  dilf^rs  fVom  the  atmospheric  railway  in  this  respect,  that  it.ii 
dling  piston  as  in  Cleeg's  and  Saniuda's,  and  without  racks  and 
throw's  invention  :  Uie  carriage  is  propelled  by  the  pressure  of 
velocity,  and  a  tractive  power  u  attained  superior  to  that  of  the 
on  tlie  same  scale  of  either  of  tho  atmospheric  railways.      The 

main  details . 
underground  »n  air-tight  chamber,  or  cast  iron  pipe,  which 
moving  power,  air  condensed  by  forcing  pumps  to  ahout  three 
r  *  il  n!  It  i\\,'  :iir  ill  this  chamber  is  compressed  into  one  third  of  its 
lieric  pressure.  Midway  between  the  rails  arc 
intervals,  standing  above  the  surface,  squared 
wood,  wr  iron,  any  from  twenty  to  thirty  feel  in  length;  the  two 
of  the  beam  are  a  little  hollowed,  and  along  these  channels 
pUced  a  lube  of  an  elastic  air  tight  material,  susceptible  of 
and  collapse.  The  expansible  tubes  communicate  by  inter- 
Atrutshed  with  stop-cocks,  with  ihe  reservoir  of  compressed  air. 
fixiuros  of  llie  upparatus.  .Then,  ou  the  underside  of  the  carriage 
two  solid  urums,  lixed  on  vertical  sptndlos.  which  run  in 
larK,  Aud  lliese  dminv  are  so  placed,  that  when  the  carriage 
in.l..,,^ii<U'nt  wheels  upon  the  rails,  passes  over  the  horitontal 
twu  vprticttl  sides,  and  cfosely  compress  the  lateral 
[fu  ve  no  air  pajtaage  h*fyond  the  jwint  of  contact.     Now 

carnage  thus  equipped  to  be  itationary  over  ihut   which  we  will 
^larior  eitiirmity  of  one  of  the  beams,  from  which  point  motion  is  to 
in*  the  connecting  tube  is  opened,  and  insLantaneously  a 
td  air  fnirn  thf  reaervoir  rushes  by  its  espnnsive  force 
ro  lateral  flexible  tubes,  and  meeting  rtststance  on  the  line  of  com- 
the  two  dramv,  it  drivr'4  them,  and  consequently  the   carriage, 
•i  s 
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forward,  following  thctn  with  the  ume  propulsitre  energy  to  Utn  tHitvr  rtt 
of  the  beam.      By  this  action  the  cariioj^c  hu  ftquir>  ' 
carry  it  with  tbo  velocity  required,  onwards  to  tbt;  u< 
i»  renewed,  and  thus  repeated  through  the  whole  Ic:. . 
brief,  description  of  the    ino<luH  ngendi  of  the  syst'  i'  . 
f;enera]  reader   to  comprehend  in  what  nuuiuer  comprcs^vtl    jir 
pressure  of  forty  potuuis  to  ibe  square  inch,  admitted  through  a  , 
limn  I  i  inch  in  aiameter,  propels  a  carhag«  buidiug  four  pertoni 
velocity. 


apipvH 

Mil  l^H 


THE  CUT  EEPaESENTS  A  TRA?J8VER8£  SBCHOK  OP  THE  APPARAI 

A  A,  tronFIftn^  formLne  thr  i!l•lrl1^  oftlic  vaJv^a;  n  a,  TH*phra|tnu  Wtftpnwd  Of  1 
and  Uutta  percba,  forminjc  outMdt-i  of  %aivea  ;  c  c,  ['inloot  tumiof  on  ukt  »  t)j 
Donlainlng  comprMKd  air;  r,  Spring  tube  for  wlmtttlng  tlic  compraucd air ftooi 
lo  ihc  Interior  of  the  vklrea ;  o,  HkAte  tai  4e{inniuug  the  Aprin(  lute ;  u  a.    0«i 
dcprcMlnc  9%aXe;  1 1.  Bods  for  aupportiOK  plolaps. 

The  Gutta  percha  ubovc  mentioned  is  n  gum  lately  mtrod  jccd  ftom  Si 
it  possesses  properties  which  render  it  superior  to  caoutchouc ;  it  tx 
heat  or  acids,  is  elastic,  but  posaesaes  more  tenacity;  and  at  312' 
can   be  moulded  into  any  form,  or  two  pit*cc:i  can  be  kni*adrd 
ibe  tiogen,  and  the  joint  mode  ae  strong  as  ihe  original  subaiAnce, 

IlaUetU^t  Atmotpheric  Railway. — We  ahaU  now  briefly  describe 
been  generally  termed  "  Ilalletto's  system  of  atmospherio  railway 
strictly  speaking,  tho  system  is  not  new.  being  in  fact  a  corubti 
Pinkus's  two  plans,  and  the  impruvcmenis  consisting  of  modifif 
parts  of  the  apparatua,  chiefly  the  continituus  valve,  tlt«  pisl 
of  connecting  a  prieumatic  locooiotive  engine  with  the  pi 
proposed  by  Mr.  Pinkus  in  his  pnleat  oi  IS3f>.     Mr.  HaUel 
lorni  the  subjects  of  two  natentu  in  this  coiuttry,  which  'vcrv 
of  Mr.  W.  Newton.     In  Lis  &rst  patent  Mr.  HalloUc  employs  a 
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tht  t&T  tube  u  proposed  in  Mr.  Pinkut'i  fint  plan ;  but  lti«  longitudinal 
'\§  on  the  pTmdple  of  Uiftt  proposed  in  \fr.  Pinkus's  fleoond  plan,  already 
(b«d,  in  which  ihi-  ulit  it  cloK*d  by  two  elftstic  plulcs  of  metal»  extonding 
mgtb  of  th<.'  lube:  these  plaies  id  Mr.  Hallettei  plan  being  replaced  by 
jliibwie,  filled  with  air  or  water,  or  a  nortiou  of  both. 

I  represents  a,  tranaverao  section  of  the  tube,  and  of  the  arm  by  which 
jtirtiin  is  connected  with  the  leading  carriage  of  the  train ;  Jig.  2  ia  a 
jHudinal  aection  of  the  tube  and  piston ;  &nd/^.  3  is  a  plau  of  the  tube  and 
le  pbtun  anri.  a  is  the  tube,  having  a  slit  or  opening  for  the  paasage  of  the 


extending  along  its  npper  aide,  and  strengthened  below  by  a  rib,  6. 
tide  of  the  slit  extends  a  semicircular  trough  or  recess  c  c,  cast  upon 
and  in  each  recess  is  lodged  an  air  tight  flexible  tube  or  hose  d  U,  tilled 
ie<imfiri>«*ed  air,  and  any  suitable  liquid  ;  and  th^  two  hose  lying  in  cloAe 
i.'h  other  clowi  hermetically  the  longitudinal  alit.     The  travelling 
itO  of  a  •hon  tube  e.  attached  ton  forked  lever/  which  receive* 
.1  .  I..  M..,.  jjpjjj  ^^  m,j  jg  jointed  thereto  by  the  pin  h.     The 
Icreuce  two  cu]fped  lirathers  secured  by  rings  at  i  i, 

...  J ;  with  the  interior  of  the  atmospheric  main,  and  two 

at  k  k,  which  fill  up  the  breadtl)  of  the  slit,  and  prevent  tho 

:iir  ut  tliat  part  into  the  vacuum  in  front  of  the  piston.     The 

lore  end,  hut  at  the  back  it  is  closed  by  hinge  valves  m  m, 

L  Ity  rods  to  the  Ici'er  n  n  (within  the  hoHow  arm),  by  uutuns 

lU  be  raised  when  it  is  requisite  lo  destroy  the  vacuum,  in  order 

trance  uf  t)ie  train.     The  piston  is  fiee  to  turn  upon  the  pin  A, 

iced  by  the  weight  of  the  lever/,  and   the  latter  has  sevi-ial 

leather,  screwed  up  between  two  rings  at  o  o,  tu  deaden  the 


it  V"-  - 
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concuMicmi  which  might  orwe  from  any  irregularities  to  the  Ic 
Tlie  hollow  arm  g,  is  made  of  wrought  iron,  and  in  iU  Unrinoat 
(lie  form  of  a  weaver's  shuttle,  &■  is  shown  in  the  plan.  This  ar 
to  the  leading  carriole  by  a  hinged  clanip  d,  attached  |o  a  vtout 
secured  to  the  under  hide  of  the  frame  of  the  carriage.  The  atoi^ 
is  not  attached  to  the  transverae  alecpert  which  carry  the  mils,  bi 
upon  a  numher  of  vertical  posts  s,  driven  into  the  ground  naidwaj 
rails,  and  having  a  notch  in  the  upper  end  to  receive  the  rib  of  i 
ii  itcodied  laterally  by  chain  t,  boiled  to  ibe  »ieepen. 

Mr.  Hallette'ft  lecond  plan  reaemblei  in  principle  that  of 
which  a  pneumatic  locomotive  woh  substituted  for  a  steam  locomot 
matic  engines  communicating  witli  the  pneumatic  main,  tn  whi< 
was  to  be  maintained;  but  Mr.  Ilalletle  proposes,  instead  of  [a  Vi 
ploy  compressed  air.  Mr.  Hallette's  chief  iriiprovementa  in  tbedet 
consitit,  Hratly,  in  the  valve  or  apparatus  for  closing  tliL-  lonf 
the  tube;  and  secondly,  an  apparatus  whereby  the  locomotive 
with  compresiied  air,  without  creating  too  nmch  frictioDt  «i 
those  parts  of  the  longitudinal  valve  with  which  the  inttnimi-nlcuK 

The  aceompan)nng  figure  re- 
presents a  tmnsvtfrae  section  of  the 
pneumatic  tube,  and  the  connect- 
Mig  apparatus  a,  is  the  pneumatic 
tube,  formed  of  sheet  iron,  and 
supported  by  chairs  b.  The  lon- 
gitudinal groove  is  closed  by 
meaiivof  two  long  cushions,  c,  the 

-surfuccs  uf  which,  when  aC  rest. 

iVe  by  their  own  elasticity  main- 
tained  in  chise  contact  with  each 

lt>tht*r,    and   thereby   prevent   the 

jKuaagr  of  air  between  them,  ex- 
cept when  forced  apart  for  the  pur- 
pose of  allowing  the  compressed 
lie  to  enter  the  locomotive  en- 
nnei.  'i'\\e*c  cushions  ore  made 
if  leather,  and  tilled  with  a 
composition  of  gelatine  and   mo- 

"lasses,  or  any  other  suitable  com- 
pound ;  aiwi  the  edges  of  the 
tube  arc  pi  nchcd  between  the 
doubled-over  edge  of  the  tube, 
and  an  iron  band.  J  is  a  litdlow 
disc,  from  3  to  5  fi^el  in  diametrr, 
and  in  its  transverse  section  reaem- 
blin^  a  double  convex  lens.  It  is 
nitninted  on  hollow  axles  y,  which 

Vork  in  stuffing  boxes,   attachi-d 

to    the   locomotive,   and    form    a 

communication  between    the   disc  and   the   locomotive   eiigitnrs. 

periplierv  of  the  disc  are  a  number  of  small  apertures  r,  clow?d  on  i 

valves  ot  soft  Irather /.     The  tube  being  filled  with  coiiihtLsacd 

disc  being  inserted  between  the  cushions,  the  air  will  f»)' 

and  instimlly  fill  the  disk  with  air  of  tlie  atanc  density-,  An 

and  finally  passes  out  into  the  otm(.>5phere,  the  com; 

closes  the  valves./,  in  which  it  isussifited  by  n  spri^ 

along  the  rails,  the  disc  revolves  between  t}i.-  < 

advances  and  close  upon  it  behind,  so  as  tn 

pressed  air  within  the  lube,  into  the  atmospi 

wtween  the  disc  and  llie  cu4hioni,  the  latter  we  i 

suel  and  powdered  talc     The  pneumuti^-  tube  is  di\  i 
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f ,  And  at  the  end  or  ereiy  MCtion,  «  vwd  or  two.  with  ita  ctuhionn, 

-Ivinf^  diKC,  to  enter  and  Uave  the  tube  more  graHualty. 
It  uf  iho  &tTn<Mpheric  modes  of  propulsion,  by  a  de- 
./T/jor  .jri»  K.uitdfr''s  hatcHt  eleclny-moffneiic  railu^aif.  Tliia  invention 
the  application  of  electiu-magnctic  power,  to  connect  the  pislon  car- 
\nin  with  ihe  driving  piston  jrithin  the  tube.  f^ig.  1  is  a  longi- 
And  f%g.  3  A  oroM  sectiou  of  on  atmospheric  nutway  tube, 

/V,  I. 


cnriige,  ■howiiig  the  manner  in  vftncb  the  connexion  U  efTpcted. 
U  in  (he  top  of  which  there  is  a  loiigitudinnl  nlit  or  opening  as  usual, 
arrower ;  c  is  a  contiimoua  sir  tight  cover  which  is  bolted  down  upon 
tinal  slit.  The  tube  t  in  of  iron,  hut  the  cover  c  19  made  of  copper, 
other  Buhsunce  not  auscfptibleof  the  electro-niognctic  infludice, 
the  tube  by  copper  bolts  ;  a  is  the  driving  piston,  which  consists  of 
rf  d,  of  the  same  diameter  as  iho  interior  of-  the  tube  (or  nearly 
ted  by  a  rod  r,  which  carries  (as  here  ihown)  four  upright  souare 
o.  called  armature*,  which  project  upwards  through  the  top  sht  in 
d  fit  into  the  squnre  space  wi()iin  the  cover  c.  'Iliese  armatures 
I  the  upper  part  of  some  substance  not  susceptible  of  the  electro- 
Hueoce,  as  brass  or  nuod,  but  capped  at  the  top  by  pieces  of  iron, 
copper  bolts,  p  is  the  pistoD  carriage,  to  the  bottom  of  whicli  there 
(instead  of  the  us\ial  piston  connectine;  rod)  four  electro- magneta 
the  peculiar  form  shuwrn  io  Fiff.  2,  each  of  which  presents  its  two 
or  poles  to  the  sides  of  the  cover  c.  The  power  of  the  mag^nets 
'eaacd  by  iuduting  them  in  a  tube  or  case  of  uon,  learingthe  extrr- 
lea  open.  ^  is  a  galvanic  haitcry  placed  in  the  piston  carriage,  and 
be  of  any  approved  form  and  of  any  required  power ;  w  w  are 
hich  the  battery  id  connected  with  the  electro-m^nets  u  u  u  h. 
f  srtinn  is  aa  follows.  Motion  being  given  to  the  piston  by  exhaua- 
iM;rri  the  tube  of  the  air  in  front  of  the  piston,  and  the 
mmc  time  connected  with  und  excited  by  tlie  battery,  the 
tinn  uii  ihe  iroh  nrmaturcii  aaaa  attached  to  the  piston 
<  niii  ibe  sphere  of  their  attraction,  (the  cover  c  oflering  no 
■  vMu^  ..itrtiction,  aa  it  is  of  a  substnnce  not  susceptible  of  electro- 
i(tmc«f)  wittrdiv  the  magnets  and  the  armatttres  become  rirtually 
tiior.  iiud  draw  along  with  them  whatever  carriages  may  be  at- 
which  holds  tlie  magneto  and  buttery.  When  it  is  desired 
::am  the  piston,  this  is  effected  instaQtaneouslVi  by  di»con- 
t  the  batter)'  from  the  mBgnets.  Instead  of  uatne  one 
ch  Armature  of  the  form  btrfoic  dcscril>ed,  two  ordinary 


'  euinloyrd,  care  being  taken  that  the  positive  pole 
'v  phiccd  op^HWle  the  iirgutive  pole  of  the  oilier. 


SIO     TAYLOR  AND  CONDER'S  ELECTRO-MAOXETIC  LISIL 


To  allow  air  to  pan  through  the  Diitoo  u  nuy  ocndooally  W  i«^iiin<  w 
diaet  d  d  of  the  piston  are  provided  with  TRlvea  «  «,  which  an  Miytiiiul^ 
cooocctcd  to  vertical  iron  BpindtfS  i,  which  tenmnale  wkUn  iW  ttitrt  t 
imniedUtely  oppocitc  small  electro-magneta  m  ■  affixed  heaeadi  ihtf  carmfo; 

/»J.  2. 
-^1 


•o  that  when  it  is  deiirrd  to  open  eithi^r  valve,  all  thatia  ueccwary  i*  lueitcil*! 
magnet  which  commands  the  i^iudle   of  the   vulvc  (by  connectiuc    it  to 
galranic  battery)t  on   which  the  magnet  will  draw   the  spindle  upward^ 
Uiereby  upon  the  valve. 

Saxton's  Dijfernttiai  PaHetf. — A  very  ingenioos  proposition  for  rriVIm- 
of  the  power  of  a  horse,  moving  at  hia  slow  working  pace,  to  cc^- 
high  velocity   to  carriii<!Cfi  upon  a  railway,  through  the  mediiK  i 
arranE^ement  of  nnlleyB  and  ropes,  was  invented  by  Mr.Joicph  Saxton. 
London,  for  which  he  obtained  a  patent,  on  the  20th  June,  1833.     The  inr^'j 
tion   condiftti  in    the  application    of  pulleys   of   different   diameters, 
*'  differential  pulleys;"  the  principle  of  the  action  of  which  will  be 
liended  by  the  following  illustration  : — 

Fig.  1  (in  the  opposite  piige)  represents  a  combination  of  two  puUey*. 
diometers  being  as  6  to  7;  a  being  the  larger  pulley,   and  b  the  smalh 
e  d  in  on  endless  rope,  posting  over  the  sheaves  e  e  ;  the  part  c  of  the 
rope  fint  takes  a  turn  round  the  larger  pulley  a,  and  the  part  d  also 
turn  ruuud  the  smaller  pulley  b.      If  then  the  rupe  d  be  niuvvd  rn  ttw  di 
of  the  upper  arrow,  it  will  draw  the  lower   part   of  the  pulley    b  in  lh« 
direction;  meanwhile,  the  part  c  of  the  endless  rope  will  be  movinz  la 
direction  of  the  lower  arrow,  and  will  more  the  lower  part  of  the  pulwjr  * 
the  same  direction  with  this  part  of  the  rope ;  consequently.  th«  two     * 
a  b  (which  aii.'  fixed  tugcther)  would  turn  ou  the  mean  point  y^  as  a 
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y  is  the  centrv  of  the  two  pulley*.  Let  it  toen  be  supposed,  that  the  part  r/ 
of  tha  endleu  rope  be  moved  from  h  to  i,  it  will  be  evident  thnt  the  centre 
g  of  the  diflcrcntinl  pulleys  a  b  would  be  moved  to  the  pointy",  and,  conse- 
quently, if  any  object  were  connected  lu   the  centre    jp  of  tliose  diilerential 


poUeySi  H  woaldi  be  propelled  fVom  g  to  j,  by  the  endless  rope  c  d  being 
mored  the  much  smaller  distance  of  A  to  i,  indicated  by  the  dotted  lines ;  and 
these  distances  will  be  as  13  to  1. 

j%r.  2  represents  the  contrivance  applied  to  an  ordinary  carriage,  having  four 
wheels,  as  usual,  two  of  which,  k  k,  are  shown,  a  and  0  are  the  differential 
polle^r^  placed  on  on  axis  g  (see  Fig.  3) ;  n   is  a  frame  whicli  carricfl  the 

Tiff.  2, 


Fig.  3 


"^^t  rential  pulleys,  and  turns  in  bearings  n  n,  affixed  to  tho  carriage.  The  pro- 

J'  '  [It;  ann   m  is  forked  at  the  outer  cnri,  as  )>}iown  in  Fiyt.  2  Bii<t  3,  at  o  o; 

M  the  forked  cuds  serve  as  bearings  to  the  Ax\<i  y  of  the 

^tSrreatial  pulleys,  the  pulley  a  bein^  permanently  fixed 

*"  the  sxle  y,   whilst  the  pulley  6  is  capable  uf  turning 

elj  on  thi«  axi%  when  it  is  not  retaineu   by  the  pin  f, 

locks  the  two  pulleys  a  and  b  tugi^ther  at  the  times 

ed.     By  disconuecimg  lliese  pulleys,  the  power   will 

larger  tend  to  drive  the  carriage.  R  {Fig.  2)  i«  a  levt  r, 

niog  un  a  fulcrum  S :  tiie  upper   end  of  diis  lever  is 

W&ied  into  a  handle,  and  placed  under  the  control  of  a  per- 

*«  titting  in  front  of  the  carriage ;  the  other  end  of  tlus 

•"rr  tecrivM  the  ffanch  of  a  sliding  socket  /  wilbin  it,  as 

•^■n  in  ¥ig,  2 ;  u  is  a  bent  levor,  having  its  fulcrum  at  r, 

*  tiir  forked  frame   o,  as  sliown    in  Fig.  3.     One  end  of 

^"CTMiked  kver  u  has  a  crotch,  which  receives  the  flunch  I 

*'lKe  kliding  socktt ;  and  the  other  end  of  the  lever  u  has 

*^ 4 crotch  to  slide   the  eockei  u/,  on   the  ujtia  ^z,  backwards  and  forwards; 

•••m  vn,  filed  to  the  sliding  socket  u-,  and  carrying  the  pin  y,  by  which  the 

'well  h  are  fasteoed  together :  a  ipirul  spring  is  placed  on  the  yxi  <j,  Vo  toic* 
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it  in,  when  a  part  of  toe  pnllej  which  ii  eut  away  comet  omorit*  to  tht  Wt; 
there  if  also  a  spring  to  prevent  a  nidden  concuaaion.  Ia^3,eaii> 
endless  rope,  the  part  e  taking  a  tnm  round  the  pull^  «i  and  the  part  it  takag 
a  turn  round  the  pulley  6,  as  described  in  f^.  1.  This  endleas  rope  ii  af 
ported,  at  proper  intervals  of  the  road,  on  sheaves,  and  passes  round  a  riggcrit 
each  end,  to  which  is  attached  an  apparatus  for  preserving  it  su£ScieEdy  ti^ 
Now  suppose  the  pin  7  to  be  passed  through  the  two  pulley  s  a  6,  tc  retain  thes 
t<^ether,  and  the  endless  rope  d  be  moved  in  tlie  direction  of  thearrowj 
similar  action  will  take  place  to  that  described  in  /iff.  1 ;  that  is,  the  csniip 
(being  attached  to  the  centre  g  of  the  differential  pulleys  a  and  b)  will  be  ;» 
peiled  forward  on  a  railway  with  a  much  greater  velocity  than  the  rope  trsnli; 
and  the  distance  so  travelled  by  the  carriage,  in  comparison  with  that  thrafh 
which  the  rope  moves,  will  depend  on  the  differences  of  the  diametosof  ck 
pulleys  a  6;  and  the  nearer  the  respective  diameters  of  the  piUleprs appni^ 
each  other,  the  greater  will  be  the  relative  velocity  the  carriage  will  trsrd,  u 
the  velocity  with  which  the  rope  moves.  In  order  to  prevent  the  twopsrtirf 
the  rope  rubbing  against  each  other,  in  leading  on  and  off  the  diramiid 
pulleys,  the  axis  ff  of  these  pullers  is  placed  at  an  angle  a  little  var3ring  fiea> 
right  angle  with  the  direction  of  the  motion  of  the  carriage. 

ny.  4. 


iiff.y 


Ftgt.  4  and  5  show  two  different  applications  of  the  invention  from  ihit 
shown  in  Fig.  2;  for  in  these  instances  there  is  only  one  pulley,  whilst  the  tw 
front  or  two  back  wheels  of  the  carriage  act  the  part  of  the  other  pulley.  !■ 
Fig.  4,  a  is  one  of  the  front  wheels  of  the  carriage,  which  also  acta  aa  the  laij* 
pulley ;  h  is  the  smaller  pulley,  and  is  the  only  one  anmnd  which  the  rye  c* 
passes  J  the  wheels  a,  and  the  puUey  6,  being  on  the  same  axis  g,  which  nffli 
from  side  to  side  of  the  carriage,  and  turns  in  bearings  affixed  to  the  camsga 
In  this  arrangement  the  point  /,  at  which  the  wheels  touch  the  '«1' J**^"*" 
the  fulcrum  on  which  the  wheel  a  turns ;  and  it  will  thus  be  evident  that  ifW 
rope  c  rf  be  drawn  forward  in  the  direction  of  the  arrow,  a  sinular  effect  wiB  " 
produced  as  described  in  Fig.  2,  and  as  shown  in  dotted  lines  in  jRy.  4.  Nw*" 
theless,  if  the  wheels  and  pullevs  a  and  h  be  of  the  same  relative  diametMS  ii 
those  in  Ftg.  2,  the  carriage  at  Ftg.  4  would  only  be  propelled  at  the  velocity* 
seven  to  one,  owing  to  the  fulcrum,  at  which  the  wheels  a  turn,  being  remow 
from  the  mean  point/  Fig.  2,  between  the  two  diameters,  and  ^aeed  at  0» 
extreme  end  of  a  radiating  line,  drawn  from  the  centre  of  the  whed  «  ^  tM 
point  at  which  it  touches  the  raUway.  In  I^.  5  the  rone  u  passed  aroond  till 
pulley  a,  which  is  the  larger,  whilst  the  carriage-wheela  act  the  part  of  tjt 
smaller  pulley  6,  the  pulley  a  and  the  wheels  h  being  on  the  same  axU  ff.  » 
order  that  the  pulleys  in  this  arrangement  may  stand  at  an  angle  for  deansf 
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lihe  mxla  g  ]%  formed  of  three  parlv,  connvct«(1  by  unirurtial  juinta; 

A...  ..(.,,,.),  j^  l)j„K  IrAVplft  ft  litUu  forwAidtT  than  lh«  uUitfr,  atid  Uiim 

r««lf.      And  It  fthonli]  bo  obicrvcil.  thut  in  buth  tbeie  ar- 

lejf  nroiitiil  which  the  rope  pa»*'»  i«  to  be  mj;k'  capnble  of 

km  revolving  with  the  axle  lu  (k*«cribccl  in  /*<;«.  2  Aiiii  3. 

/Ti^.  5,  the  fulcrum  /,  on  which  the  wheel*  turn,  i»  the 

flhf*  nhct'l  b  tniichi-4  the  ruil  or  roito) ;  And   tlit:  ditference  \n  the 

^/*i^.  -i  and  A,  i«.  that  the  povror  in  ^nj.  4  is  at>plicd  by  the  rope 

till/,  and  iht?  centre  y,  uf  the  vrh^'rlt  or  pulley  n  6.  where  Inc 

rawii  i>  uttachrd  :  wliiUt  in  Fuj.  5,  the  fiilenim  i*  between  the 

lullcf  and  wht'elt  a:  ajn^eqif^iitly,  the  arningemenls  differ  in  the 

je,  HUd.  ill  ihiH  ih^Uiiiei'.  Mill  he  m  tUx  to  one.    ]ii  tliosi^  two  liut 

tlie  rope  c  d  iimy  be  either  nn  ciidleis  rope,  os  deftohlicd  in  Fig9, 

\x  th^  rop»  ntny  be  stn^'Ie,  iind,  Idking  a  turn  around  the  {-ulley  a  nr  6^ 

tund  Mi  ft  drum  at  each  end  of  the  distance  which  U  to  be  ruu  by 

uf  ■  rope. 

*«  HinUtiatlng  Railway. — A  verj'  Ringiilar  and  interesting  propojiilion 

madi:  by  Mr.  Richard  btidnatlf  for  truvcUing  upon  iiiidiilaung  lines 
in  preference  to  8irni>;ht  or  level  lineft,  wiili  tlie  view  nf  S4vin^ 
power,  by  the  upphcutioa  ot  the  naturul  force  uf  gravity  in  the 
lu  to  obtain  a  |>rL'al  inunientuni  in  nialcirig  the  sueceeding  atcent. 
bo4t  eicphiinL-d  by  himself  in  the  apociticalion  of  A  patent,  dated  tho 

>lenib«Tr,  \^\V2,  which  he  obtained  for  ihiil  object. 

iluinuiet  NUNprnded  by  a  itiing.  {n»  in  i"tg.  1  in  the  annexed  rngrav- 
the  point  s,  be  drawn  nway  from  the  pcrf>endicular  line  to  the  point 

;re  let  go,  it  will  lab  by  ila  gravity  lu  by  in  the  arc  a  b  ;  but,  in  ila 

l^JT.   1. 


kave  acquired  •»  much  momenlum,  as  will  carry  it  forward  up 
'  ndi»  al  the  ptunl  r. 

td  that  a  line  of  raiUf  or  tram-way  for  rnrrinjces,  be  to  con- 

imitof  two  hilK  as  Firj.  '2^  across  a  valley,  that  thedencent 

In  I'll-  viJIt-y  A,  abftll  subtend  a  aimilar  angle  from  the  hori- 

othtr  hill  from  A  to  c.     Now  if  n  train-waggon, 

1  the  dfclivity  a,  it  will,  by  its  gravity  iilurie,  run 

line  of  rails,  tn  the  lowe»t  point  6;   but  in  so  running, 

:ipln  nf  the  o^rillftting  pendulum,  it  thould  have  acquirra 

mt  wmiJd  corry  it  forward  witlmut  any  additional  force  up  the 

Una  to  the  atimmlt  of  the  hill  t.  Iwin;:  »*  the  same  altitude  b«  tiie 

I   '         "v  take  place  if  the  force  acquired 

'Ml  of  the  wh»?('U  of  the  carriage 

■  M    H..I.  .!  tiiey  ruit.      IJriiC"',  subtracting 

force  from  the  momentum  which  the  ear- 

_     ^'io  a  to  A,  it  will  be  perceived,  that  the  foica 

ituin  aluoe  wuuld  only  impel  the  carriage  part  of  the  way  up  the 
3  T 
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ascent  b  c,  say  as  far  as  x.  It  must  nov  be  erident,  the  curuige  d  would  u 
only  pass  duwn  the  descending  line  of  road  from  a  to  &  by  its  grarity,  but  tbi 
tlie  momentum  acquired  in  the  descent  would  also  impel  it  up  the  second  hii 
as  far  as  z,  unassisted  by  any  locomotive  power.  In  order,  therefore,  to  rail 
the  carriage  to  the  top  of  the  second  hilt,  1  have  only  to  employ  such  an  impel 
ling  force  as  would  be  sufficient  to  drive  it  from  x  to  c,  the  whole  expense  o 
locomotive  power  for  bringing  the  carriage  from  a  to  s  being  saved.  If  nov  I 
employ  a  locomotive  power  to  assist  in  impelling  my  carriage  from  a  to  b,  I, 
by  that  means,  obtain  a  greater  momentum  than  would  result  from  the  descent 
of  tlie  carnage  by  gravity  alone,  and  am  enabled  by  that  means  to  surinouot 
the  hill  e,  having  travelled  the  whole  distance  from  a  to  r,  on  the  UDdulating 
line  of  road,  with  the  exertion  of  much  less  locomotive  power  than  would  have 
been  requisite  to  have  impelled  the  carriage  the  same  distance  upon  a  perfrctly 
horizontal  plane."  Having  thus  explained  the  principle  of  his  invention, 
Mr.  Badaall  claims  the  formation  of  tram  and  railroads,  with  such  unduladog 
curves  as  are  adapted  to  his  object.  This  invention  has  been  the  subject  of 
much  able  controversy  in  the  Affchanics*  Magazine,  and  some  other  puUie 
jomnals,  of  which  our  limits  render  it  impossible  to  ^ive  any  account.  I'he  ptis- 
sible  arguments  which  were  raised  in  support  of  the  inventor's  theory,  ledtosomfe 
public  trials  on  the  Manchester  and  Liverpool  railway  ;  which,  although  cos- 
elusive  as  to  itsinefficacy  in  the  minds  of  moat  persons  who  doubted  before,  fan 
apparently  had  the  effect  of  conKnning  the  patentee  in  his  prepossessions  of  its 
utility. 

Rope  traction, — Blackwail  Railway. —'Oik  the  BlaclcwaU  railway  the  traffic  b 
carried  on  by  means  of  ropes  worked  by  stationary  engines,  erected  atescbeod 
of  the  line.  This  system  has  been  adopted  on  account  of  the  number  of  inter- 
mediate stations  along  the  line,  the  line  being  only  about  3f  miles  long,  and  haTing 
five  intermediate  stations.  And  had  locomotives  been  employed,  the  time  lo»t 
in  stopping  and  starting  the  trains  would  have  exceeded  that  occupied  in  try 
versing  the  lines.  The  line  ia  worked  as  follows : — supposing  the  train  to  be  thai 
which  is  passing  from  London  toBlackwall;  at  each  of  the  intermediate  alatioDsil 
one  or  more  carriages,  fur  the  conveyance  of  the  passengers  from  those  statiooi  tfl 
the  Blackwall  terminus,  and  at  the  London  terminus  is  ranged  what  may  b< 
termed  "  tlic  train,"  consisting  of  one  or  more  carriages  for  the  BlackwsU  tff" 
minus,  and  one  or  more  for  each  of  the  intermediate  stations ;  the  Black  wsll  esT- 
riiiges  being  the  first  in  the  train,  and  those  for  the  mtermediate  stations  beifl| 
ranged  in  the  order  of  the  proximity  of  the  stations  to  the  Blackwall  termionK 
The  several  carriages  being  attached  to  the  rope,  the  engine  at  the  BlackwsU  ead 
of  the  line  is  put  in  motion,  and  the  carriages  from  the  intermediate  atitioBi 
arrive  in  succession,  at  intervals,  at  the  Blackwall  terminus;  the  carriages,  \>ecB% 
detached  from  the  rope  (without  stopping  the  rope)  aa  they  successively  srriTi 
within  a  certain  distance  of  the  terminus,  and  beine  stopped  at  the  proper  poial 
by  a  powerful  brake  attached  to  each  carriage.  In  like  manner  the  camsgei 
for  the  first  intermediate  station  from  London  (and  which  carriages  will  be  tbi 
last  in  the  train)  will  be  detached  from  the  rope  as  they  arrive  within  tbi 
prescribed  distance  from  the  station,  and  so  on  with  the  carriages  for  llK 
remaining  stations,  until  the  leading  carriages  from  London  arrive  at  the  Blad- 
wall  terminus,  which  completes  the  operation,  and  the  rope  is  then  stopped. 
This  system  of  working  the  line  has  the  advantage  of  delivering  the  passenifli 
at  each  intermediate  station  without  detention  to  the  other  carriages,  but  itil 
attended  with  this  inconvenience,  that  the  intermediate  stations  have  no  eoni' 
munication  one  with  the  other,  but  only  with  the  termini ;  for  instance,  a  penofl 
could  not  proceed  from  Stepney  to  Poplar,  but  would  haye  to  go  on  to  dM 
Blackwall  terminus. 

The  accompanying  figure  represents  the  apparatos  for  attaching  thecanisgM 
to  the  rope,  which  combines  the  advantage  of  a  powerful  grip  with  a  read] 
means  of  casting  off  the  rope,  a  is  a  forked  lever  turning  iipon  a  fulcnm  • 
6,  at  the  fore  end  of  the  carriage,  and  carrying  within  the  fork  the  faangoi 
clutch  or  nipper  e ;  i/  is  a  pinion  supported  by  the  lerer  a,  and  working  u  i 
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_^diird  f.  wHch  is  boiteU  to  tlie  rrorne  of  ihe  eftrringe;  by  turning  lliia 

,.«w  jyin-iin»  u(  the  honiHc/.  the  lever  rt  can  be  rawt\  lo  uny  rccixiircd 

rtiion.  and  may  be  rt'Uiiied  tl.erein  by  the  pull  ^,  whuth  tnkes  iiilo  llic  icctli 

.   «  mlcbpf,  A,  c'cit  on  ihc  back  ot'  the  s'lamiard  «  :  i  U  the  traclinn  rope,  k  u 

lock  of  v»w»il  fttuchod  lo  tbe  under  side  of  tbe  carringc.  agtiinat  which  the  ropi 


tly  jimmcd  when  in  DClion:  w,  it  n  forVed  chefkpieceattnched  lo  tbe  side 

HocV  to  prpveiil  the  rojie  flying  ufrhitcrally.    When  the  rope  U  detached, 

■^  tbe  position  indicated  by  the  dotted  lines.     To  attach  the 

fied  on  lo  the  claw  of  the  nipper,  which  is  then  thrown  into 

II,  and  the  lever  a  in  wound  up  until  tlierope  ia  bound  firmly  to 

ihe  pfdl  g  is  put  down.     To  release  the  rope,  the  pull  ts  thrown 

ver  n  fjilU  iiiinu  hnrizontal  pOBition,  and  llie  nipper  being  (hrowD 

1  position  ihovrn  by  tho  doited  lines,  the  rope  is  thrown  off. 

is  worked  by  two  pairs  of  stationary  engines,  of  400  and  of  300 

prctively,  at  the  Muioriea  and  Blackwalt  termini.     The  ropet 

'.  on  the  plan  of  endless  ropes,  but  there  are  two  distinct  ropes, 

ioeacli  line,  eitrnuing  along  the  length  of  tbe  railway,  guided  by  grooved 

^n,  tind  coiled  rt>und  drums,  twenty-two  feet  iu  diameter,  situated  at  each 

and  worked  by  llie  engines;   the  one  drum  giving  out  the  rope 

other  winds  it   up,  so  that  each  rope  i»  twice  the  length  of  tlie 

I  ti.'  drums  are  formed  like  shejivea,  or  pulleys,  with  a  very  deep 

'f,  which  becomes  jrradually  narrower  aa  it  approjiches  the  centre,  so  that 

...t .,..  ,.  .,1,  1  .._..,,  ti,p  Jrum,  forms  numerous  layera;  and  this  lends  in 

'    the  load  upon  the  engines;  for,  at  starting,  when 

^..  :i  greatest,  the  virtual  diameter  of  the  drum  is  lenat, 

I  c*  ut  the  Iniiii  during  a  revolution  of  the  drum  is,  consequently, 

'.hi'  Irnin   odvnnccs  and   becomes  lighter,  by   a  portion   of  the 

I  hi'd  as  ihi'y  successively  arrive  at  the  intermediate  stations, 

of  the  drum  is  increased  by  the  additional  layers  of  rope 

.  ikini  the  speed  is  consequently  uroporiionately  increased.     Tbe 

-ich  wny  upon  each  line;  and  llie  signals  for  starting,  and  thr 

g  of  tlte  train  line,  are  given  by  the  electric  telegraph.    At  first, 

wL*rv  umployed,  bur,  owitig  to  the  inconvenience  and  delay 
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<iccasioned  by  their  frequent  breakagCi  wire  ropee,  with  iwiTels  at  gi^^ e 

distances,  have  been  substituted;  and  now,  in  about  2,000  journeys  each  w         a 
per  monthf  not  above  two  fractures  occur.     The  wire  rope  now  used  is  fom^^^e 
of  six  strands  laid  round  a  hempen  core,  and  each  strand  is  compcned  of  h^^bij 
wires,  also  laid  round  a  hempen  core.  In  a  paper  by  Mr.  A.  J.  Robertson,  read         ai 
the  Institution  of  Civil  Engineers,  it  is  stated,  that  the  power  to  move  the  n  ■    pe 
alone  was  about  200  horse  power,  for  a  hempen  rope,  and  with  the  wire  ro-y  ]<>, 
on  account  of  its  greater  weight  it  required  about  250  hone  power.     'L^Ae 
expense  of  wjrking  the  engine  and  rope  is  stated  to  be  about  fourteen-pet  -m  ce 
per  train  per  mile,  but  the  author  observes  that  the  question  of  expense  m  "wjst 
not  be  considered  abstractedly;  it  must  be  remembered  that  the  traffic  coxa  M 
not  be  carried  on  at  the  requisite  speed  by  locomotive  engines  if  they  h«  ad 
required  to  stop  seven  times  in  3^  miles, — it  was,  therefore,  a  question,  whetl^er 
the  system  of  rope  traction,  by  which  the  traffic  could  be  carried  at  a  given 
spwd,  or  whether  the  intermediate  traffic,  should  be  abandoned.     The  latt.er, 
commercially  speaking,  could  not  be  done,  and  the  rope  system  is  thereFore 
persevered  in.* 

FarreWs  Patent  Archimedean  Ra'tlicay. — ^This  invention'  appears  (o  possess 
considerable  originality  as  well  as  ingenuity;  but  whether  it  can  be  made  to 
work  on  the  great  scale,  as  well  as  we  are  told  it  does  in  the  model,  is  a  question 
upon  which  great  doubts  will  be  entertained,  until  experience  shall  decide  i^- 
The  patentee  distinguishes  his  scheme  from  all  other  plans  uf  propulsion  on 
railways  by  the  term  Arckmedean;  and  he  designates  his  chief  movement  the 
**  screw  propeller."    Roth  these  terms  are  calculated,  in  our  opinion,  to  impre*^ 
an  erroneous  idea.    We  should  rather  describe  it  as  a  helix  of  uniform  obliqai'V » 
not  connected  solidly  to  the  axis  (as  screws  are),  but  with  a  space  of  ^>out 
eight  inches  between  one  and  the  other ;  the  connexion  between  the  two  bes>n& 
effected  by  a  series  of  radiating  arms,  at  about  three  feet  distance  apart  throuj^^' 
out  the  entire  line  of  railway.    The  annexed  diagrams  will  make  this  co«' 
struction  quite  clear. 

Fig.  2.  Fig.  I. 


The  above  Fig.  1  is  an  end  view  of  the  helical  propeller,  and  Fig,  2  is  a  »xd' 
or  longitudinal  view.  In  the  centre  1  1  is  represented  the  tubular  axis;  2«  ^' 
4,  and  5,  are  the  arms  of  the  propeller,  and  6  shows  the  helix,  winding  rou»'^ 
the  axis.  These  parts  are  very  nearly  in  their  true  proportion :  it  is  intended 
to  make  the  propeller  in  twelve  feet  lengths,  and  the  diagram  showa  one  ^^ 
such  lengtlis  throughout  which  the  helix  makes  hut  a  tingle  revolution.  Thu* 
every  revolution  of  the  screw  is  designed  to  propel  the  train  of  carriages  twel^'* 
feet  along  the  rails.  Having  premised  thus  mucn  to  explain  the  construction  ^^ 
the'*  Archimedean  screw,"  we  shall  avail  ourselves  of  the  patentee's  spccificati'''' 
in  our  further  description,  which  has  reference  to  the  engravings  which  folio  ^* 

''  This  invention  consists  in  the  use  and  application  of  a  screw,  a  h  c  {Fiff*  ^ 
subjoined),  which  is  called  the  "screw  propeller,"  for  the  purpose  of  locomoti**** 
on  railways,  and  by  means  of  which  the  moving  power  is  communicated  to  ^^j 
trains.  Tliis  screw  is  laid  down  continuously  in  the  middle  of  the  track,  and  is  fi:^^ 
in  the  direction  of  its  length,  but  caused  to  revolve  upon  its  axis  by  iteaua  ^^ 
any  other  power  communicated  to  it  at  proper  intervals, — say  every  three  mi^** 
along  the  line.  This  screw  may  be  of  any  given  diameter,  say  from  eight^^J* 
to  twenty-four  inches,  formed  in  lengths  of  from  twelve  to  fifteen  feet  ea^^^' 
and  consists  of  a  shaft  a  of  cast  or  rolled  iron  tubing,  four  inchea  in  dtamet^'! 
lupporting  by  meana  of  wrought  inm  arms  b  &,  keyed  on  to  the  abaft,  m  rolf^ 

«  Sbice  the  Bbove  vu  written,  it  ha*  been  decided  to  dUcontlnn*  tbc  «sc  of  tht  rvpcs.  ssd     ^ 
salMtitute  locomoUvt  %agiur%  tor  them. 
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down  on  the  quickeiit  curvet  that  are  allowable  on  railwayi,  with  scarcely  a-^^ny 
calculable  amount  of  triction  :  each  length  rests  on  turned  bearings,  in  propr^^er 
metal  pedestals  «,  secured  to  the  cross  sleepers  of  the  railway.  The  powei —  is 
communicated  to  the  screw  a  6  c  by  means  of  spur  wheels,  fixed  on  one  end  of 

each  line  of  shafting  of  one  and  a  half  mile  in  length,  which  is  situated  so  as  to 

drive  two  such  lines,  that  is,  one  in  each  direction  from  it,  and  the  gearin^-sr  i> 
so  contrived  as  gradually  to  bring  the  screw  propeller  into  motion,  and  alsc^^^to 
transfer  the  power  from  one  line  to  the  other  without  stopping  the  train. 

The  motion  of  the  screw  propeller  is  communicated  to  tne  trains  by  meansB^  of 
a  pair  of  wheels  or  rollers  g  ^,  so  attached  to  the  frame-work  of  tne  lead^^Eng 
carriage  of  the  train  as  to  bear  upon  the  rim  a,  spiral  rail  c,^tbat  forms  ^a^he 
thread  of  the  screw,  one  wheel  being  at  either  side  of  the  axis  of  the  screw ;  "^^Klie 
position  and  arrangement  of  these  wheels  g  g  u  such,  that  while  one  is  pv-    n>- 
pelled  by  being  borne  against  by  the  thread  of  the  screw,  and  carries  the  tr  -=^in 
forward,  the  other  acts  as  a  check  wheel,  and  prevents  the  train  from  mov:=i^ng 
with  an  imequal  motion,  or  running  forward  by  acquiring  acceleration ;  ^a^d 
the  screw  propeller  being  capable  of  acting  in  both  directions,  when   "iiKhe 
motion  is  reversed,  that  which  before  acted  as  a  check  wheel  becomes  the  p»>  yo* 
pelting  wheel,  and  vice  versa. 

These  wheels  g  g^  which  form  the  only  connexion  between  the  trains  aK^d 
the  propeller,  are  perfectly  under  the  control  of  the  conductor,  who,  by  turn  ^x-ng 
the  handle  k  of  the  vertical  screw  i,  compresses  the  wheels  gg,  when  be  thivTaiu 
it  necessary,  with  more  power  upon  the  screw  propeller,  or  in  a  moment  ^Si*- 
engage  them  from  it,  and  having  done  so,  can  instantly  apply  the  break,  bj 
continuing  the  same  movement  of  the  vertical  screw  >,  which  causes  the  nix.  <  s 
to  press  the  cross  beam  m  upwards,  and  bring  down  the  break  by  means  of  *fie 
suspension  rods  o  o,  upon  the  bearing  wheels.  Thus,  the  train  may  be  stopjr^ 
at  any  points,  without  interfering  with  the  motion  of  the  propellor. 

In  addition  to  wbat  has  been  already 
described,  there  is  a  provision  in  <.tiis 
invention,  for  dispensing  with  the  flan^^ 
on  the  bearing  wheels,  and  also  for  co'^' 
vcying  intelligence  or  signals  tco^ 
station  to  station.  This  arrangem^"' 
is  shown  in  the  subjoined  diagram,  Fiff-  ^'^ 
in  this  case,  the  bearing  saddles  «,  ^" 
triangles  the  full  height  of  the  propelX^^ 
and  a  guide  rail  h  is  laid  the  whole  leo^^ 
over  the  propeller ;  this  rail  is  made  of  i  V"^ 
tubing,  in  lengths  equal  to  the  propell^^ 
and  fastened  or  screwed  into  sockets  c^^ 
on  the  apex  of  the  triangular  bears  s'iT 
saddle  e;  against  the  guide  rails,  the  friction  rollers  / 1  run,  and  the  flanges  <"* 
the  bearing  wheels  are  thus  dispensed  with ;  the  rails  may  then  be  reduced  ''^ 
a  flat  iron  bar.  It  is  proposed  that  signals  be  conducted  through  the  tube  ^ 
from  station  to  station. 

The  annexed  figure  is  added,  to  explain 
the  means  of  connecting  the  spiral  c  to  the 
arms  b  of  the  propeller ;  the  latter  has  a 
6ange  turning  at  right  angles,  through  which 
a  rivet  is  passed,  as  well  as  the  spiral  r, 
when  they  are  both  strongly  tuiited  bj 
riveting. 

The  advantage  proposed  to  be  derived  from 
this  invention,  are,  economy  in  the  construe* 
tion  of  railways,  from  the  facility  it  affords  for  ascending  inclined  plane*  of 
almost  any  angle,  and  the  consequent  reduction  of  cuttings,  embankmentSf 
bridses,  &c. ;  also,  in^tbe  use  of  light  rails  instead  of  the  heavy  rails  reqaired 
for  the  locomotive  system ;  and  in  the  use  of  lighter  carriages  than  those  at 
present  in  use,  and  hence,  less  useless  load. 
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,  of  povrer  for  locomotion,  by  the  use  of  fixed  engineit,  or  water 
,^-:r.  In  place  ot'  Iiiconiotivc  vii^ini^,  und  the  coDsequent  avoidance  of  the 
:3«fMMiU!  of  erection  aud  iupporl  ol  those  coitly  establUhmeDts  required  fur  the 

!ty  to  pa^Sfn^erm  by  collision  or  the  running  of  the  trains  off  the  tula 
rendered  inipos^iblc. 

procpeiliiig  to  pve  «n  estinmte  of  the  expense  of  construction,  or  of 
Icicornotiuii,  on  thi*  tystem,  it  may  be  well   to  consider  for  a  moment 
of  fiiL'tiun  due  to  Ruch  a  line  of  shalting  aa  I  propoRei  and  also  its 
itistAiicL'  to  turtion. 

ibjcct  of  friction,  a  good  deal  has  been  written,  and  many  experi- 

:onle(i,  but  I  prt-IVr  tnkkig  my  data  from  actual  oh.teti'alion:  I  have 

ladr  '        Lriinenta  on  different  lengths  of  shafting,  some  very 

»te  in  r  ,  und  others  the  reverse;  ihe  moBt  unfavourable  was 

'  I   o'ut   vi.iUTeiit  lengths  at  right   an;:Ie«  to  each  other,  and 

l-whecl«;  the  result  a'a<f  something  leas  than  the  ^^jth  of  the  load, 

tun.     I  take  ihits  hein^  the  least  lavou^abte^  as  Lhe  standard 

tuUuwinj*  culculationa  are  taken. 

t'  a  mile  and  a  half  of  the  screw  propeller,  including  gearing, 

rill  fiul  r\ceed  SO  tons,  which  at   12Utb8.  to  the  ton.  leaves  0,()U0I1>«.  as  the 

tmnnnt  nf  friction  ;  tlie  bearings  are  .1  inches,  and  lite  pinion  on  the  end  of 

u  «thieh  the  power  is  npiilied  IS  iuclieii  dinmeter,  or  an  6  to  ] ;  therc* 

,  'wer  requireo  to  turn  a  line  of  fshaAing  80  tons  weight,  from  a  state 

ipli^d  at  (he  penphc-ry  nf  the  If^-mch  pinion   is   l,600lbs.,  or  ]^lh   of 

The  shatting  is   pruposetl  to  be  formed  of  iron   tubing,   4  inches 

id  half  an  inch  in  thickness;  the  weight  found  by  accurate  calcula- 

ived  by  experiment,  as  suliicient  to  twist  such  a  shaft  if  applied  to 

ry  of  on  16-iucb  pinion  fast  on  it,  is  22,lLKilbB.;  now,  as  half  the 

ighl  31  ay  be  applied,  without  proilucing  any  deflection,  we  have 

rhich  we  may  apply  1  l,100lb«.  at  the  peripher}'  of  an  IS-inch  wheel, 

it  safety,  wiihout  producing  any  tortion  whatever.     Now  the  power 

tnni  n  mile  and  a  half  of  screw    propeller,  from  a  state  of  rest,  is 

■lut  |th  of  the  power  that  mny  with  perfect  safety  be  npplied 

I,  or,  in   other  words,  the  shading  might  be  extended  to 

:»  the  U-iigtb  ]  have  proposed  witliout  being  subject  to  any  tortion 

■  1  . .  .    ,v^  apniicabilily  of  this  system  to  curves,  let  us  suppose  the 

■  wn  on  u  curve  of  1,320  feet,  or  one  qunrlor  mile  radiii<i, 

...  .Lngtha  of  12  feci,  it  is  evident  that  each  length  of  shoAin^ 

'dc  of  an  isosceles  triangle,  whose  sides  are  1,320  feet  and  bas« 

I  Uto  1 . 

cailcuialing  the  anr:lcfl  at  the  base  of  this  triangle,  it  will  be  found  that 

ietion  of  the  couplings,  which  are  3  inches  diameter,  will  be  something 

an  ^t)i  of  an  inch,  or  Tfir^l*  P^'t  of  3  inches. 

uo,  dthougb  the  cur>'e  is  formed  of  a  series  of  straight  pieces,  12  feet 

t«ac}i«  yet  as  the  veni'd  ttine  of  the  are  of  which  the  12  feet  length   forms 

iotd  ia  but  a  small  fraction  more  than  one  quarter  of  an  inch,  ii  will  be 

so  miall  a  deviation  from  the  curve  cannot  be  so  much  as  felt  in 


'■'--"•^*  to  the  power  requin'd  for  thi «  system,  it  has  been  Nhnwn  that 
led   to  the  periphery  of  an  18-inch  pinion  will  be  butticient  to 
ncrtia  of  a  mile  and  a  half  of  pro|>eUer,  and  set  it  in  motion, 
Its  axis.     Now  suppose  the  pitch  of  the  screw  to  be  12  feet,  then  every 
ion  it  Tniikci  nn  iti  axis  iinpeU  the  train  12  feet,  and  154  revolutions  per 
rii  the  rale  of  21  milct  an  hour  ;  to  obtain  this  speed 
times  the  diameter  of  the  pinion,  or  8  feet  3  inches 
-:^  revolutions  in  a  minute.     If  this  spur  wheel  is  turned 
rttdiii*  of  wheel  being  4  feet  1|  inch,  it  follows,  that  in 
u>  hjjpi^  u  p.,«er  equal  to  1,6(10  lbs.  at  the  periphery  of  the  ppur  wheel. 
rfm«ui:ipply  twice  and  one-sixteenth  of  that  power,  3,3o0  lbs.,  tolhecronk;  thia 
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puwer  vould  be  afforded  by  a  condensing  engine,  24-incli  cfMnAtf,  4  f«l 
stroke,  and  makiii;*  28  itrokea  per  minute^  or  18  hone  power. 

The  foregoing  calculation*  are  made  wilhoul  any  reference  to  lhep»«i«fli 
spoken  of,  for  bringing  the  propi-llcr  grndimlly  into  motion;  but  li  lucb  pi** 
Tinon  is  made,  and  it  is  knowii  that  half  the  power  that  ia  nqturvd  l«  m(  * 
machine  m  niotiun  is  sulfirient  to  continue  that  motion,  we  may  lafely  nl* 
cuUtc  on  one  half  the  power  above  stated,  or  HOO  Ihs.,  aa  available  for  the  i>uip<w 
of  propelling  the  trains.  Now,  aa  the  circumference  of  the  pinion  u  i  fm  li 
inctiea,  and  the  pitch  of  the  acrew  12  feet,  the  effect  will  be  aa  i\  to  I2,i»<t 
taking  the  friction  of  the  train  as  9  lbs.  per  tun.  we  have  a  power  equal  to  lU 
prupuUion  of  33^  tons,  or  eight  loaded  carriages  of  more  than  4  tons  eaeb;bsl 
as  one  of  the  zrcat  advant^es  this  syslem  potsesAes  over  any  other,  b&t 
facility  it  afibrus  for  transmitting  a  succession  of  trains  at  ver^'  short  intfrrik 
provision  may  thus  be  made  for  the  most  extensive  traffic  without  incrraiui; 
the  engine  power:  for  instjmce,  a  train  capable  of  carrying  50  tons  oa  lti« 
present  system,  could  be  divided  into  four  trains  of  live  or  six  carriages  <ick 
at  ten  minutes  inter\'als,  an  arrangement  by  which  900  Ions  of  goods,  orllM 
pnsaeDgerSi  might  be  conveyed  in  a  day  of  twelve  hours,  and  the  expfnierf 
locomotion  not  exceeding  six  shillings  per  day,  as  may  be  seen  by  ihcfoUo'i^ 
estimate,  which  includes  interest  on  capital  sunk  in  engines,  engine-houses,  u4 
machinery,  and  the  daily  expense  of  locomotion. 

Estimate  of  one  miJc  of  fcrew  propeller.  £    i.    i> 

33  tons  cast  iron  shafting,  including  the  bearings  and 

titling  the  coupling  joints,  at  £10 330    0    0 

17  tons,  wrought  and  rolled  iron,  in  arms  and  spital, ' 
the  arms  driven  on  hot  and  keyed,  and  the  spiral 
secured  to  the  armu  with  hut  rivets,  at  £17  10«.    .     .       297  10    0 
10  tons  of  cast  iron,  in  saddles  or  pedestals,  by  which 

the  propeller  is  supported,  at  £7 70    0    0 

1  ton  of  wrought  iron  in  screws,  pina  and  keys    ...         20  10    0 
1,760  yards  of  screw  propeller  laid  down  for  fixing, 
buxluugs  and  suadriea,  at  Is.  Cd 132    0    0 

tSbO    0  .0 

Estimate  of  power  for  locomotion  od  three  roUes  ol 

double  line  of  railway. 
1   sleani  engine,  20   horse  power,   or   two    10  hor«e 

engines,  including  gearing,  at  jC30 /600     0    0 

Engine  house  and  sundries 250     0    0 

£»50     0    U 


Interest  on  £850,  at  5  per  cent,  per  annum  ....      £42  10  0 
Coab  for  one  20  horse  engine,  working  12  hours  per 

day.  365  days  at  8<.  ]H>r  day 144  0  0 

Alteudunce,  wear  and  tear,  and  sundries 150  0  Q 

Apparatus  connected  with  the  carriages    .....        50  0  0 

<3e8  10  0 

64  15  0 

Interest  on  £850,   the  first  cost  of  propeller  at  5 

percent 42  10  0 

Total  annual  expense  of  one  mile     .     ■    £107  5  0 


Thus  the  total  expense  of  locomotion  for  a  single  mile  for  one  year  k  £l| 
5i.  Ud.  not  quite  6  shillings  per  day  of  13  hours.     The  foregoing  cstimi 
fihow  the  expense  of  the  system,  as  applied  to  any  part  of  the  present  railway 
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ly  new  r«ilw»y  formed  wUli  refettnte  to  the  &p{»1icatinn  ofthi*  syttem, 

.    the  roils  alono  will  pay  more  than  one  half  tlie  cost  of  the 
!ie  saving  ia   cuUing«  anti  enibankmunts,  bridges,  &c.   wUl 
-lion  of  raiiways  oo  Uiia  system  acurcely,  if  tit  uU,  inor«  expen- 
j  ike  road. 
.  ^  13  an  estimate  of  the  upper  works  of  the  Archioitidean  system 
lete.  compared  with  the  locomotive  lyttem,  omitting  tlioae  items  that  are 
>n  to  botli. 

^aCBINBbSAM    aVSTSM. 


£ 

t. 

rf. 

850 

0 

0 

260 

0 

0 

It  of  one  mile  ot  prupt-ller  »«  bcrorc  drttiiled  ,  .  . 
lofu  of  ciut  iruEi  tubiDg  ia  ^ui(1«>  roils  at  £10  U  0 
of  cast  iivn  in  aUditioiml  weight  of  bearinc; 

at 7     0   0         70     0     0 

fjeet  lineal  of  lon^itudlniil  and  cross  sleepers  uf 
lixeil  woiid,  iiichiSiiig  bying,  at    .      .     .010     102.1     0     0 
bolts  ftnd  nuts,  at 0   0   If         IS     0     0 


Cost  of  a  single  mile £2218    0    0 

LOCOMOTIVE  BYaTKli. 

inf^alofloDB^itudinul  iind  crotts  sleepers,  inclutling^ 

r.  «l 0    14    £000     ii     8 

)ron  rails,  MOlbs.  per  yard,  126  tons,  including 

r.  the  raiU,  at jClO   0    0     1260     0     0 

UtUs  and  nuts,  in  nilU  and  sleepers  0   0   2         73   13     4 

Coat  of  A  single  mile £2243    0    u 


Prom  the  foregoing  it  may  be  seen,  that  the  expense  of  the  Archimedean 

iy*lein  complete,  includinf^  (Puyiiiscd)  wooden  slet>pcrs,  will  not  exceed  the 

w«n  of  thf  nppL-r  works  of  the  prcsonl  locomotive  system  ;   Umt  the  expense  of 

^>wtf  for  [ocoinolion.  for  12  hours  continuous  trnlKc,  will  be  lc*8  than  £05  per 

BtiV,  ytr  annum  ;  imd  if  it  slmll  be  fmind  ndvisable  to  double  the  engine  power 

lilt  I  „  I...,,    „j,[i  ihus  wurk  tiiret  inilptt  vf  propeller  at  th*-  sntne  time,  inxtead 

hy  wliicli   mertfis  lli.-  InJtic  nmy  iilao  he'dnuMed,  the  annual  cust 

^'.unt  to  £100  \ict  iniie  of  single  line,  or  jC200  per  mile  of  douMe 

I  he  cost  uf  jH>wer  on  the  locomolive  system  may  bo  taken  at  mi 

i  1 000  per  n^lle ;  hut  on  short  lines,  and  where  thure  is  lur^'e  traltic, 

:>  that  sum. 

I  rntictu!iion  observef  that  all  that  bas  been  said  in  reference  to  the 

i  'I'ted  in  cutting  embuiiknientK,  bridjjef,  &c.,in  lliefumia- 

led  to  the  altiHiKplteric   principlu,  Hpplii-s  etjunlly  to  the 

-:i,ti  fdving  will  be  great  on  the  most  favourable  lines,  and  in 

Ic  will  amount  to  llioustinds  of  pounds  per  mile. 

iiitill  ftailu'dy. — Arnungst  the  nuniorou!)  flugg'estinns  for  new 

:  ion.  that  proposrtl  by  Mr.  Tliomas  Parkin  is  one-  which  the 

I   of  the  pulilic   have  been  li*d  to  bt'lievo  would  supersede 

d  station (ir\-  steam  engines.     The  contempt  with  which 

;....  ■•:  Inttcr  in  Honiewbat  amuiing.    Speakine  oi  a  locdmolive 

"    it  is  tibnoxions  to  fearful  casualties.      Now  and   then   it 

wlicelt,  and  (ears  up  raiU,  invulviug  couscquences  bo  dreadful 

.  i«llusiuu  to  them  painful ;  and  it  has,  on  those  accounts,  too 

.red  in  the  arcb-licnd  himself  in  harnets.     The  weight  of  a 

ptly  injures  the  rnad,  n4id  subjects  it  to  the  neeeiuity  of 

,  and  wliL'U  it  is  uccnsionnlly  out  of  breath,  the  discovery 

K'S  amuses  itself  in  polishing  the  rails,  inslviid  uf  making 

:ic!      For  all  the  purposes  of  locuinutinn,  nn  enormous 

.  i,a  then  seta  trains,  slnnding  corn,   ricks,  farm-yardi,  and 

ti  a  bhute  I )  is  m.ide,  and  kept  ujt,  in  order  to  have  a  constant 

3  u 


5t2 


PARKIN'S  WINDMILL  RAILWAY. 


-ful  W 


enormoufl  supply  of  boiling-  mater,  (winch  now  and  llion  tcoldi 
lilt?  vapour  w)icrp(>r  is  confinoil  in  an  iron  caiie,  mid  K'^<^ 
unable  to  burst  the  coac)  to  a  piston,  wliicli  lurnH  a  mnV,  ol 
the  *  driving '  wheels  of  the  Gnj*iDe»  and  this  is  de«ignAled  iMe  loecmt 
hut  where  is  the  fulcTum  ?  Ay,  that  ii  thi>  queHiion  I  Why,  (he  engim 
had  on  much  ditficnlty  in  finding  a  fulcrum  fur  this  lever,  m_ 
experienced  in  Bndm^  one  to  lift  the  globe,  hope  contented  CAi 
weight  of  the  engme  for  a  fulcrum .'" 

After  much  similar  sneering  at  the  most  extensively  usef 
modern  linit^s,  uur  inventur  proceeds  to  describe  wbiit  he  calls  the  i 
(and  we  prefer  his  description  to  our  own,  for  obvious  reason*) :  he  4 

**  Having  dJspuscd  of  locomotives  and  tenders,  and  developed  1 
existing  railwoys,  we  are  brought  to  the  new  system  of  I  --' 
dispenses  with  tunnels,  bridges,  raih,  steam-tenders,  and  cm 
nnd  spiings,  and  requires  very  little  land  to  be  buugbti  att 
work  to  be  done. 

'*  The  road  is  formed  of  parallel  lines  of  atanchions;  mount 
on  wtiich  a  platform  glides,  corriagea  being  built  thereon,  and  ribe 
are  itv  guide.     A  smail  amount  of  powG-r  only  is  required  to  give  DM 
plntform,  and   the  saving  in  the  construction  of  this  mode  of  cor 
mimcnsc.     The  road,  for  the  most  part,  will  present  a  series  of  incli; 
which  the  trnina  mil  ascend  bv  means  of  windmills,  when  thei 


by  cnnnterbidances  on  |>.iralUI  hnea  of  road  when  there  U  mne, 
The  counterbalances  will  consist  uf  water,  stones,  gravel.  &l-.  whicl 
will  pump  and  draw  up  tu  h  height,  when  not  employed  to  work  thi 
nnd  tens  of  thousands  of  tons  of  these  substuuccs  may  aUayt  1 
reserrc,  to  be  used  when  tliere  is  no  wind,  as  wind  coifj  nothintf  ;  aj| 
mentioned  PubKtances  co*t  nothmff,  and  aa  comprevaod  air,  when  UM 
nothing  cither,  Iboomolion  (incredible  aa  this  at  first  sight  may  app4 
reality  coit  ntxt  to  nothittr/.  The  systeni,  however,  may  of  course  be 
those  who  would  be  horror-struck  at  the  idea  of  getting  rid  of  nit  « 
at  a  tangent,  by  small  steam  engines.  I'ho  platform  may  be  of 
and  will  always  hiive  a  bearing  on  alx  or  eight  whevU  in  kucc 
may  weigh  two  tons,  currying  as  many  pasaenp-^^  -  *  -  --' 
itcconiniodate,     The  carriages,  and  truck  or  ba^- 

tuns;  consfquently  here  will  be  a  diminiittoi 

A  point  is  thus  j-oini'd  of  inappreciable  vnlue,  but 
least,  for  ilie  weight  of  ihc  locomoiive  uud  lender,  w.- 
of  55   tons  in   each   train;   that  i*,  we  aart*  the  fif- 
steam  encnigh  U*  waft  bh  tans  thn>ugh  tlie  ntr  nt  ' 
cunmient  upon  Uie  advantuqes  here  otfercd  to  the 

We  have  been  induced  co  nntfce  this  invrtitifi.  , 
•tf  Its  being  publicly   »tatecl   to  be    under   cour&o   1-)   tiiol    ui 
from  ha\*ing  the  rrmote*tt  idro  tif  its  •urcrsn. 


A 
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TCLSGRAFHIC  AND  SAFETY  AKRANOEUENTS. 

or  Aeeldtnts  ftam  CpllUiim.  — CurtU'a    I.aiiip    flignalB.— H«wk>haw*a  SlgiuU  anil 
_  t.. ,.  ,   «  .,;-.v -Tn-!-r'-  (JuKTrl'i  SlftiftU.— Porteotu*!   MouHi   WhUlIc— Efcclfic 
TMqjsjt*  '^  aetloD  deptfndi  — CooH*  and  Wticaut'>n«>  two  arriinfe- 

Vnif  af '  -^t''i- — Profcowr  Mofm'a  A]i[>«r«tiu  fur  [tivi eating  CuUbkitt 


Prevention  ^  Aceidtntt  on  Raitwayt  from  Collitlon. — ^Tbe  most  nuincroui 
un  rjulway»,  and  nt  lite  some  time  the  (generally)  most  disastrous  in 
\K,  are  those  muUing  from  collision,  cither  between  two  trains,  or 
the  ctfriAges  coinpOBing  one  train,  from  an  accident  to  the  engine  or 
trrioges;  and  in  the  present  section  we  propose  to  notice  some  of  the 
•  >]>lored  to  guard  against  dangers  from  tnis  cause. 
■v.*  on  railwAyv   take  place  under  various    cireumBtances.     U  may 
5.  Iiappcn  that  two  trains,  proceeding  in  opposite  dircctiona,  arc  at  cer- 
of  the  road  ul>liu;?d  to  travel  on  the  same  line  of  rails,  and  should 
ich  time  corne  into  colli&ion  the  results  murt  be  the  most  duastroua. 
.  of  this  description  arc  liowever  very  rare,  and  unless  at  sharp  ciirres, 
;   fo^gy  weather,  could  only  arise  from  extreme  heedlessness  on  the 
>ct%%  employed  on  both  trains.     Colliiions  more  frequently  arise  from  a 
I'aking  another  train,  proceeding  in  the  same  direction,  or  from  a  train 
it  a  station,  which  is  unexpectedly  occupied  by  another  train.     In  all 
V  may  be  said  to  arise  from  some  irregularity  in  the  working  at  Aonie 
tlie  line,  and  might  he  avoided  if  timely  notice  were  given  of  such 
!ty;nnd  accordingly  various  kinds  of  signals  are  employed  or  have 
i  (o  effect  thi*,  some  being  produced  by  sminds,  others  being  ad- 
eye,  and  in  otlier  cases  both  sound  ond  risible  signals  being 

.irre  fpage024^  represents  Mr.  Curtis'a  apparatus  for  giving  notice  of  the 
Ml'  >  trAM\  toa  station,  or  warning  toa  train  that  the  station  is  occupied. 
ri(y  of  the  plan  consists  m  conveying  the  signal  a  mile,  or  any 
unce,  from  the  station,  with  the  object  that  tlie  engineer  may 
J  post,  and  have  distance  and  time  sufHcient  to  stop  the  train, 
_'  *A\p  station,  or  place  for  stopping.  Tbc  6giire  represents  the 
ting  a  light. 

.  surmounted  by  a  lantern  of  any  peculiar  shape,  with  bulla* 

Ju^,  or  it  may  be  fnnned  of  glass  like  a  street  lamp,  or  in  any 

c  is  the  lump  with  rcllectors  behind  the  light  in  the  usual  way. 

."•ported  upon  the  vertical  rods  e,  passing  through  the  post  and 

.:it  nt  iij  lower  end  with  the  bell-crnnk  f,  lo  which  is  likewise 

■  all  or  weight  m.    To  the  other  end  of  the  crank  p  a  joint  is  at- 

ich  is  connected  a  strung  wire  j,  which  is  led  like  a  bell-wire  by 

ions  to  the  crab  A.  placed  in  a  room  of,  or  near,  the  station  house. 

or  a  chain  or  rope  united  to  itaend,  is  fastened  to  the  barrel  i  of  the 

lich  coils  lound  the  barrel.  When  &  man  turns  the  handle  A:,  the  barrel 

A  round  by  means  of  the  pinion  fixed  on  the  handle  shaft,  and  the 

>'*!  derolcd  by  the  circle  n;  nnd  the  chain  or  rope  or  wire  is  coiled 

■..■  wire  drnwn  in,  and  the  crank  v  made  to  occupy  the  place 

iinc;  nnd  thus  the  vertical  rod   r  and  shade  a  ore  raised, 

I'jd.     Th^  counterbnUncL'  m  is  employed  to  keep  the  con- 

•  fltretch'id.     In  plnces  where  gas  is  employed,  a  large  gaa 

.,    ...    ^  ../^tiiutcd  for  the  Intnp,  and  the  rod  e  made  to  communicate 
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vrttli  a  stop-cuck,  so  that  by  raising  or  dtfpressing 
the  rod.  ttii*  gai  may  be  turned  oR' ur  on;  a 
small  concealed  jot  of  gn«  may  be  always  burn- 
ing, so  as  to  iiiJlonic  the  larger  jet  wlicii  the  rod 
is  raifted  by  the>  apparatus :  thus  ■  powerful  light 
may  ho  used  when  needed^  and  when  not 
required,  the  giu  may  not  be  wasted.  The  ap- 
paratus ns  drawn  is  a  night  signal,  or  to  be  used 
when  the  weather  is  so  dark  that  other  signals 
cannot  bo  seen  ;  but  for  a  day  signal  it  ia  merely 
necessary  to  employ  a  pout,  »o  as  to  raise  a  vane 
or  vanes  like  a  telegraph,  u  spar,  for  example, 
fixed  nt  the  top  of  the  lantern.  When  it  ia 
required  to  use  the  toIegTuph,  a  man  may  maka 
the  necessary  and  self-evident  connexion  between 
tlie  rod  e  and  the  limb  of  the  iclegr&ph,  whicli 
limb  being  made  with  a  bell  crank,  when  the  rod 
e  is  raised,  may  cause  the  telegruph  limb  to  lie 
horizontally,  and  when  the  rod  e  is  depressed,  it 
will  stand  verUcally,  or  the  apnaratns  may  be 
formed  double,  so  as  to  work  botli  telegraph  and 
Umn  at  once,  whether  by  day  or  night, 

i'bo  best  nrrangement  of  this  system  of  signals 
will  be,  to  place  tlieni  nt  the  sanif'  distance 
asunder  as  the  pnltco  are  stationed;  and  instead 
of  making  a  signal  by  a  flag,  upon  the  passage 
of  a  train,  they  sliould  convey  the  notice  of  its 
approach  to  the  next  policeman  in  ndvimce; 
Which  would  advise  bun  to  look  out  that 
switches,  points,  and  everything  bciides  ore  right. 


Uy  a  self-evident  modification  of  thU  npparatnsj  the  ongi 
<dminunicatc  iti  own  approach' 
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leU  of  Dublto  Jeacribed  in  llie  Mechanic*'  AfAgaxinc  n  lamp  of  hit 
fwhich  \ut  detioniuinti>4  tfatf  polyviniU  lamp,  aiid  of  which  wo  rxtroet 
ig  doscrijiUuiL 

Pnljfxortal  Lamp*. — "  Brilliancy  and  Bpacc- penetrating  power.  In 
railwuy  (ipinU,  t%  of  tit c  highest  importauce;  andequuUy,  or  even 
rr  Oie  signiila  of  «t«am-boats.  &c. 

thicknesi  at  the  centre  of  the  lens  of  a  railway  tignol  lamp  depends 

fduiance  of  the  lens  frum  the  fliunc  of  llie  Uinp»  in  order  llist  Urn 

\y%  may  be  trantmittod  purtillel ;  and  as  ctiia  diiitaiicfl  ii,  on  account 

ited  ttxe  of  the  lump,  (tmall,  so  the  \ej\%  oi  usually  constnicted,  is 

?enorslly  from  2  tu  2^  inches  in  tliu  centre;  and  beiuj/^  geuerully 

or  some  othtfr  colour   the  loss  of  ligbt  by  ftbsorption  it  very  great 


re  rrpresenta  a  mode  of  ohriating  this,  which  T  have  adopted,  by  an 

if  (he  polyzonal  lens  of  Frcsncl.  The  IcuH  ia  ciiat  in  two  purlii, — the 

ular  Icni,  and  the  inner  or  central  one,  tlion  ground  so  as  to  have 

focui.     The  inner  lens  is  fitted  to  the  rebate  nl'  the  annular  one,  by 

ada  balsnrn  or  other  suitable  cement ;  and  ibua  the  compound  lens* 

[additional  cxponne,  has  less  than  half  the  thickness  at  the  centre  vf 

n  one,  And  as  short  a  focal  lengtli  with  much  greater  penetrative 

I  u  idso  eAved  in  the  lens,  which  is  of  impurtanco  in  railway  signals, 

Ited  alufl  in  nlonny  auatlier,  and  it  economises  tlio  coloured  e\ii&9. 

SASf  to  be  completely  cleaned,  must  be  washed  outside  tn  clear  out 

sharp  reHintcrin^  comers  of  the  centrnl  len^,  hut  even  this 

by  fitting   and  cemcntine^  a  circular  disc  of  thin  plate  glass 

•pace,  from  n  tu  /*  in  sectiun,  to  keep  out  the  dust." 

*s  Signal*  and  Su.'Ucktt, — In  the  generality  of  cases,  there  is  one 
Ot«  Bvritehei.  or  shunts,  which  is  necessary  for  the  thorough  or 
tfHc,  nnd  in  which  direction  the  trains  have  tn  pass  at  a  marimum 

!■  ■     '  ''■  '  '•'  •':'^y^j\  by  the  other  position  of  the  switches  is 

liy  passed  over  ny  troina  at  a  slow  rate* 
oL^   .1  ;  I  iw*t  itivcntioo  is.  to  secure  the  switches 

kepi  in  ft  pro|i«r  position  at  all  times  for  the  principal  or  thorough 
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traffic;  and  when  there  u  occasion  to  transrt-r  Otc  Iraitii  or  rngiuip.  &c.  i> 
another  line  from  that  on  which  the  chief  iraifie  jiassf*   i"  lt»«  '■►  l-    l"" 
some  person  holding  the  switch  protector  ia  a  proper  ]"■ 
and  immcdintely  after  such  transfer  from  one  Iiiip  to  the  ■ 
he  lets  go  liis  hold  upon  the  handle  of  the  upparalUA,  and  it  \  >  wiH 

acting  construction,  instantly  and  of  necessity  return  to  its  iiiiw; 

iiioviug  ftt  the  same  time  the  switches  or  duuble  rails  in  couueXJun  tliiTtvilIt] 
in  the  right  direction  for  the  principal  or  thorough  traffic,  and  maiutam  (b«ai 
in  tliat  position,  so  as  to  prevent  the  possibility  of  the  maia  linca  uf  rttiU  Urn 
loft  unconnected. 

In  the  subjoiued  illustrution  of  the  invention^  Fig.  1.  is  dr^'  —  '    '  ' 
front  elevation,    but  with   the   front   plate   removed   to  ex! 
incchnniBni ;  and  /%.  2.  is  a  side  elevation  at  right  angles  lu   :...    .^.M 


/fy.2. 


Pill  ■■■—" 


will  be  apparent  that  by  depressing  the  lever  e  into  the  horisontal  position, 

bevelled  wheel^  on  its  axts  y,  wilt  actuate  two  bevelled  pinions  A  ujid  4 

lower  one  h  turning  on  the  vertical  spindle  i,  the  other  end  of  which  carncs 

eccentric,  d,  that  turns  the  switch  or  double  tail  placed  in  connexiun  thpr* 

(but  not  introduced  into  the  drawing,)  iu  the  exact  position  required  fordi 

ing  a  train  out  of  the  main  into  a  diverging  line :  at  the  eani< 

pinion  /,  through  the  medium  of  its  vertical  spiudle  n,  turn;) .  c 

the  position  delineated  in  Fiff.  1 .,  which  is  ot  right  angles  wuh  un-  ub-cc 

the  main  line.     The  depression  of  the  lever  e  produces  a  third  efftrct,  tbsl 

raising  a  counter  balance  weight  k,  which  is  keyed  to  the  axis  j;  so  t 

the  train  has  passed  into  tlie  diverging  line  of  rails,  the  attrndmit  has 

suffer  the  weight  to  operate,  which  brings  the  lever  e  into  thr  iirllcal 

again,  and  thereby  places  the  signal  disc  o  in  its  former  edgi. 

eating  that  the  main  line  is  open  for  the  paasoge  of  trains.  V>  i 

of  the  main  line  ia  broken  by  the  position  of  the  switches,  lli«  Atl« 

necessarily  there  attending  it,  and  the  signal  aUo  shows  fn  the  m^n 

an  approaching  train  that  such  is  the  case,  in  time  f       ' 

fltcam,  and  the  application  of  the  draga.    But  as  the  r 

)iue  does  not  depend  upon  the  vigilance  of  an  attrnd.-im. 

acting,  tlie  risk  of  Kccident  from  tlic  erroneous  poaitiunufUif  ■. 

19  reduced  almost  to  an  impossibilitv.    To  render  the  iignal  ..^l..^ 

lamp  is  placed  in  the  centre  of  the  aisc.    [London  Jouiisal,  October,  liUa] 
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'itwU^.— The  construction  of  this  vny  powerful  means  of  coiiimuni- 
tigence  by  sound  it  shown  in  the  annexed  Fig, ;  iC  is  nil  of  httai», 
t  a  is  cut  IioUow  with  a  tlanch  0  at  the  buttoiii,  to  butt  it  u|Min  the 
i  has  a  cock  c  placed  in  it  with 
d  and  screw  e  to  keep  it  light ; 

projecting  out  to  allow  Imri 
tiKen  of  it.  The  cup/ in  fixed 
(>ot  «  by  screwing  the  piecfi  p 
d  both  are  turned  truly  at  their 
leaiing  a  very  narrow 
between  litem  nil  round.  The 
hoilow,  having  holes  A  in  its 
I  pillar  k  stands  upon  its  centrei 
I  icrcwcd  the  bell  /  /;  the  thin 
lich  is  brou;;ht  just  over  the 
and  half  an   inch    above* it 

cock  \B   opened,   the    iteam 

Flip  /through  the  holes  A.  and 

Bl  the  nnrrow   iiHt  j,  striking 

Ige  of   the   belt  /,  in  a  similar 

the  action  in  organ  pipes,  and 

1  exceedingly  shrill  sound  : 
m  are  made  in  the  top  of  the 
DW  tlie  iteam  to  posi  freely 
lich  improrea  the  sound  con- 
The  cock  is  required  to  be 
Tied  to  adjust  ihu  qusntity  of  iteom,  so  ni  to  produce  the  clearest 
B  steam  whistle  is  very  eflcotivc,  and  its  sound  can  be  heard  at  a 
ce. 

Vayior't  Railusiif  GuanVg  SignaU. — Notwittistanding  the  many  ptnns 
been  proposed  fur  the  purpose,  tliere  is  not  yet  a  single  tnventiuti 
itn  brought  into  use  fur  effecting  the  much  wanted  conununicalion 
guards  and  iha  engineers. 

Mve  months  ago,  Captain  Tnytor.  K.  N.  submitted  to  the  Admiralty 
nt  r.ir  giving  signals  to  steamers  and  other  vesseU,  which  he  colled 
the  sounds  from  whicli  could  be  heard  for  a  distance  of  three 
I  instrument  was  a  modification  of  on  invention,  patented  a  year  nr 
1''  *Mr.  C.  Hood,  F.  R,  S.,  which  was  intended  to  uccumplish  the 

'.,  (if  ellecting  a  connnunicatioii  between  llie  guards  nnd 
x.iys,  and  also  for  marking  by  sif^nals  the  track  of  steum 
f;i;y  wesllicr.  For  both  these  purposes  the  invention  appears  to  be 
pli  cable. 

t  IS  nccomplislied  by  means  of  a  whistle,  similar  tu  that  used  on 
ve  engines,  and  worked  by  compressed  air  instead  of  steam.  Under 
the  carriage  on  which  the  guard  has  his  scat,  is  6xcd  a  condenoing 
oiLed  by  a  pinion  fixed  on  the  carriage  axle.  The  condensed  air 
nto  a  vessel  nolding  about  two  cubic  feet ;  into  tliis  vessel  the  air  is 
il  the  pressure  ii  about  50  or  60  lbs.  on  the  square  inch,  when  the 
totion  of  his  hand  or  foot  throws.the  pump  out  of  gear,  to  be  again 
gear  by  the  same  means  when  required.  Connected  with  this 
V-  '—"inaling  in  a  whistle,  similar  to  the  high  pressure  steam 
1  le  passages  made  very  much  finer  and  smaller.  On  the 
,sa»P8  much  of  the  efficiency  of  the  inslniment  dt'pendn, 
g  no  eondcnsaliun  of  steam,  as  is  the  case  with  the  steam  wnislte, 
out  with  extreme  rapidity,  and  without  any  obstruclion.  Tliis 
within  A  tube  in  the  form  of  a  speaking-trumpet,  which  is 
nrJs  tht*  engine-man,  and  by  merely  turning  the  handle  of  the 
'  iDil  is  produced,  precisely  similar  tu  ihe  yteain  whistle. 
iich  can  be  increased  to  any  amount,  by  increasing  Oie 
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pressure  of  the  air  in  the  receiver.  The  advantage  of  Ihit  plan  of  Bi{iiib« 
that  it  doca  tiot  interfere  with  any  of  the  oilier  arrangemeou  of  the  frDittti 
ift  not  dependent  ou  atiy  cuanexion  with  other  parts  of  the  train  tot  iti  AiM 
operatiuii. 

The  object  sought  to  bo  obtained  by  Captain  Taylor's  propo^tioa 
think  be  obtained  by  ihe  improved  Muuih  WltisUe,  lately  invented 
PorlGOtu,  of  which  lae  anneJted  cut  is  a  representation.     Jt  conaiata  «f  si 

binatiun  of  any  number  of  metallic  itittulu 
whistles,  combined  under  one  muu:! 
having  their  tones  so  Arranged,  ttut  i>- 
diiction  of  one  discordant  note^  an  extremt^y  luci 
vibraLiDg  sound  is  produced,  wtiich  is  cQtire)-sdt9 
n  great  distance;  its  peculiar  diaconlance  coabtq 
it  to  be  distinguished  from  any  otlitir  suuad. 


E/fctric   Telegraph. — Amonnt    the  di 
inventions  to  which  railways  have  givni  rite,  < 
have  aided  in  bringing  to  maturity,   the  Ekosil 
Telegraph  standi   pre-eminent,   transceodiii  m] 
far     all    previously  known   ineuns   of 
ting    inteltijrpnce,    an  the    railway    exeeedi  41 
previoualy   known   mcthads    of  traniport.    1W 
Semaphore  or  old  telegraph,  alihough  capsbW  J  ^ 
coninmnicating  with  considerable  ccIcritT  utidrr 
favourable  circumstances,  might  yet  b*  dw**^ 
snail-paced  in  it<  action   when  eomp.u 
electric   telegraph,  and  from   the  leii. 
nights  and  the  state  of  the  atmos|)^' 
country,  it  was  inetBciciit  for  thrce-f«i 
'2i  bours  on  an  average  of  the  year :   »  ^   . .  — 
tflcgrnph,  on  the  contrary,  in  addition  to  ItssdM*' 
being  so  rapid  as  to  defy  calculation,  ond  tkM^j 
fore  being  practically  speaking  tngiantaHeout,  is  by  night  and  by  dsr,  "^ 
under  oil  circumstances  of  weather,  cunttnntly  ready  for  instant  use. 
sidcrcd  in  connexion  with  railway",  it  aHurds  to  the  latter  advantages  i 
equivalent  to   that  which  it  derives  from  them  ;  for  if  railways  frc 
security  from  intrusion  afford  the  mast  favourable  situations   for  Uir 
inent  of  these  tetegraphii,  the  latter,  from  the  in;jtantaneous  notice  vbi< 
are  capable  of  giving  of  what  is  occurring  at  any  point  nf  the  linri 
obviate  to  a  great  extent  the  chances  of  accident,  or  facilitafc  the 
their  elfecls    wiicn  they  do  take  place,  but  in  many  situationii,  th  ■ 
practirahle   to  tinploy   a   single   line   of  rails  for  a  double  line, 
economy  thus  ifTecteJ,  are  calcuUtfd  to  add  greatly  to  the  extension  >./. 
The  idea  of  nii  electric  telegraph  is  not  %o  recent  as  is  gcnerully 
but  it  was  not  until  the  di^icuver)'  of  the  connexion  between  ctectnni 
magnetism  tliat  it  was  found  reducible  lo  practice,  and  for  this  «1 
are  indebted  lo  IVol'essor  Oersted,  of  Copenhagen,  who  first  sus-p 
1806,  at  length  succeeded  in  proving  it  in   1HI9.     The  facts  upon  wj 
action  of  the  electro-magnetic  telegraph  in  \u  various  modificatiooa 
arc  the  fullowing: — 

IxL  If  a  magnetic  needle  be  brought  near  a  wire,  the  ends  of  which 
contact  with  the  poles  of  a  galvanic  battery,  the  needle  will  be  deAocl4^i 
its  magnetic  position,  turning  to  the  right  or  left,  according  to  the  ctHUsedtf  I 
electric  current. 

2d.  If  a  wire  carrying  an  electric  current  be  coiled  many  times  round  ft' 
bar  of  iron,  a  powerlul  magnetism  is  developed  in  Ihe  iron.     This  tnagnrl 
1u>wever  continues  only  »»  long  a«  the  electric  current  continues  to  pa^s 
iron  becoming  instantly  dcmagitetisi'd  on  ttie  current  being  interruple*!.  Ths 
if  round  a  bar  of  iron  a  long  cop|K*r  wire  he  wound,  (the  wire  being 
ihrrtiigltoul  iln  entire  length  with  some  uun-cunducting  substance,  lO  order  Mj 
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(UHic  cnauct  between  ttie  coil,)  upon  tlie  emit  of  thv  wire  being 
contact  tlie  oiin  with  the  pmtitive,  and  the  ot})er  with  the 
e  of  B  galvanic  battery,  the  irou  brcomes  powcrfVilljr  magnetic,  at- 
k  grvAl  furcc  any  pieces  uf  iron  presenLed  to  it.  Ou  runiuvitig  the 
be  battery  tlie  iruu  becomes  demagnetised,  anii  so  rapidly  doeii  thia 
and  ilpRiagnetising  process  go  on,  that  if  the  bar  of  iron  be  miles 
the  biitiery,  and  tne  connexion  and  interruption  of  tlie  current 
with  tfic  utmost  activity,  a  corresponding  electric  or  uon-eleclric 
\  iu  the  di&tiuit  iron  bur. 
i'  Mich  may  be  considered  as  the  conver«e  of  the  second}  i«, 

't'd  near  a  magnet,  on  electric  current  is  induced  by  the 
he  wire,  and  by  uiiing  a  powerful  magnet,  and  large  coila  of  wire, 
ill  electric  currents  are  produced.  We  shall  now  proceed  to  dc- 
modificutions  of  the  electric  telegraph,  biLsed  upon  the  preceding 
have  been,  or  am  at  present,  in  use.  We  commence  with  one  oi 
ihic  arraiigcmentSf  invented  by  Messrs.  Cooke  and  WheaUlone, 
1  the  Great  Western  railway,  between  ihe  Poddington  tcrmiuus 
ioo  at  Slough. 

^anient  cumpnses  two  distinct  parts,  namely,  the  "Communica 
U  stationed  at  that  end  of  tlie  line  from  which  the  message  is 
and  the  '*  IndicHtor,"  on  which  the  message  u  read  00*,  which  is 

'  -    ' ''.'  end  of  (he  line,  the  two  being  connected  by  wires  ex- 

:  mce  between  the  two  stations.     /7<7.  1  represents  a  plan 

1  honsc- 
I  ted  im 
Dod  i*  6.  secured 
in  fmmc  c.  d  d 
llensive  coils  of 
t,  covered  with 
iahed-  The  cotia 
td  on  a  forked  bar 
Bilachcd  to  a 
lite  axis  it 
linioD/on  its  end, 
[cs  with  the  large 
il  tf.  The  face  of 
divided  into  24 
t>,  oue  of  wliieb 
ill  a  cross,  to  in- 
uiing  and  finish- 
d  tlie  remainder 
isious  are  each 
•  letter  of  the 
ttttBTs  J  U  and 
tted.  The  num- 
iti  ttiiM  vihael  l« 
•  occurs  between 
I  many  tct^li  as 
m  the  pinion, 
the  wheel 
ual  to  one 
■vision,  the 
ntin  revolt*- 
■no  cur- 
coils  when  rotating  occurs  in  only  one  pMition,  (that  is. 
ca  iisr  (it  toft  iron,  upon  which  they  are  placed,  is  in  contact  with 
of  the  mftgoets.)  and  in  any  other  position  they  are  non-eluctrie, 
An  of  the  coib)  a  current  ot  electricity  through  the  wires  will 
d  aad  ooce  broken ,  and  in  like  roaoner,  in  tunting  the 
3  X 
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vheel  through  tho  space  of  ten  letters  there  would  be  ten  electric  ca 
through  the  wires,  and  ten  interruptions. 

We  must  now  proceed  to  the  description  of  the  "  Indicator/'  represent 
Figures  2  and  3 ;  Fig.  2  being  an  external  elevation,  and  Fig.  3  shoirio 
apparatus  divested  of  the  external  casing. 


Fiff,  2. 


Fig.  a. 


'"r^ 


/ 


This  instrument  consists,  in  the  first  place,  of  a  spring  barrel  and  a  ti 
wheels  k,  like  a  clock  train,  with  a  detent  or  escapement  m,  and  having 
arbor  of  the  last  wheel  a  card  n,  marked  with  the  letters  of  tlie  alp 
corresponding  with  those  marked  on  the  face  of  the  communicator.  Abo 
train,  and  opposite  to  an  iron  levpr  attached  to  the  detent,  is  fixed  a  ciirv 
of  soil  iron,  round  which  is  wound  a  coil  of  covered  wire  o,  which  is  cun 
by  the  wire  p  with  the  coils  d  d  o(  tlie  communicator ;  so  tliat  an  e 
current  passing  through  the  coita  d  d,  passes  at  ttie  same  instant  throu, 
coil  o;  the  iron  bar  then  becomes  instantly  a  powerful  magnet,  and  attr 
the  lever  releases  the  train,  and  allows  the  main  arbor,  with  its  card  ( 
plate,  to  revolve  through  the  space  of  one  division  each  time  that  the  c 
passes  through  the  wire.  Inthefaceof  the  casing  which  encloses  the  apparatu 
an  aperture  q,  (as  shown  in  Fig.  3,)  through  which  may  ho  seen  theuppi 
letter  and  numeral  on  the  dial  card,  and  this  card  is  bo  fixed  on  the  arbo 
when  any  letter  on  the  communicator  is  opposite  to  the  pinion,  that  letti 
stand  uppermost  on  the  dial,  and  appears  through  the  aperture  in  the  cai 

We  will  now  suppos?  we  wish  to  spell  some  word  at  the  indicator,  and  si 
the  communicator  in  the  position  shown  in  the  drawing.  Opposite  the 
of  the  communicator  is  the  cross  +  and  opposite  to  the  hole  in  the  im 
will  also  be  the  cross  -|-  ,  Let  the  word  be  *'  art "  : — if  we  turn  the  wheel 
communicator  until  the  letter  a  is  brought  opposite  the  pinion,  the  co 
liave  rotated  once,  and  a  current  running  through  the  whole  length  of  (h 
the  wheel  of  the  indicator  will  move  through  a  tooth,  and  expose  the  le 
we  now  turn  the  wheel  until  the  letter  r  cornea  oppoaite  the  pinioD,  tfa 
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i>i#n  hf  niftde  to  ralale  as  mnny  times  as  there  are  letter*  between  a  and  r, 

,.  .;,!....    .;..,...    '■-!-<*«  current*  will  h»ve  jmiswhI  throuj^h  the  wirea, 

AJII  tuvo  lunied  through  sixteen  teeth,  and  the 

-,         .  ..  :.v  Wiint  letter  /,  ftiul  iliy  letter  r  b-ing  uppuviii* 

iiMon,  i*t>  have  iiiily  to  niovp  Uie  Iwithei;!  whrcl  thiough  the  dislMnct'  o(  two 

>t  t'<  Irtrt);  /to  the   a)ieriiiii^   in  the  indientor;   by  tlma   moving  it,   two 

•hms;  the  wire*,   and  tlip    iiidicxlor  whfi'l  (iiiovt^K  riMiiid  through 

!   1W4I  r^oth,  uml  iht:  letter  t  t«  pre^entol.     It  i«  Dhvimi*  tfmt  in 

!  the  whiieiol  ihccommunioatur  to  us  to  hrin^'oppo-iile  the  pinion 

r,  ntl  th^  intt-nncilidte  lirtters  pti<t«  the  piiiiuti,  hdu  hy  the  nuitiher 

'1  uU  the  iiileriiii>Ji;ile  letters  htive  p.i»sf(l  befiir*>the  opening 

M  titi'y  puis  to  rapidly  ui  not  to  be  diAlirtgitithuble,  and  no 

■  iL"  hole  but  tl»e  pnip<?r  one. 

; 'iiicnt  which  wc  havejUAt  dencriUed,  although  perhnpa 
.•..    n,,.i  ii...  ...  ,«t  icauily  comprehensible  in  its  oper«- 

ilnyed  ill  this i-oiintry  ;  btinp  deemed, 
^        III  which  is  ba»edupon  ihcdefleclioD 
bv  the  Agency  oi  electric  ourreatA,  and  which  we  ihalj  uuw 


e 


fl^\ 

/  c 

» 

J/:-. 

:r.-.z. 

d 

/__     ( 

) 

^ju  I  anii  2  represent  tlie  electrivniugnetic  portion  of  thrupparatu«,  Fiff.  1 

t  1  riii!  vit  ■*    ;iM  1  I'.ii   'J  II  truniverae  vecltnn.     a  (i  are  two  coiis  of  covered 

'  b  /if  which  is  bolted  to  the  bottom  of  the  case 

'  .'lied  ;  r  c  arc  two  magnetic  needles  fixed  upon 

I  it  ttitiia  III  hearings  fixed  to  tlie  back  und  frurtt  of  the  case.    One 

■•  pliKcd  upon  llie  middle  of  the  axis  between  the  coiU  of  wire, 

I   tn   the    IrumvB  h  to   admit  of  tlie  vibration;   the  other 

.  t)ie  end  uf  the  oxif,  which  pr(»jectA  beyond  the  face  of  the 

nicnr.  "  ^  nre  fixed  upon  the  axis  with  tfieir  respective  polei 

in^  in  01  liixii;  that  is  to  tiay,  the  north  pole  of  tlie  one  needle, 

*'  other,  points  upwnrd5,  ro  ns  t"  counteract  the  etfecti 

l/pnt  p.iftsitio  an  electric  rurreiil  through  the  ctjils, 

'  ■■'  'Ufinic  hatteiy,  they  immediately  exert  a  dcflec- 

^ructing  thrm  to  the  rijzht  or  lef\,  according  to 

ttC,  uhich  alwiiy»  flowH  frum  the  positive  to  (he 

y  ;  thus,  if  the  coil  d  be  conm-clpd  with  the  ponilive 

■■\.  thi'  upper  end  of  ttieneedle  will  point  to  the  right; 

\s\XU  the  positive  pole,  the  needle  will  point  to 

•X\\\  two  needles  or  pointpf!*  wi>h  tlicir  nepnmte 

•  I   the   tetters  of  the   ulphabtrt,  nuoieraU,  and  a 

lire  indicated  by  the  single  ur  combined  more- 

of  a  dial  plate  fixed  in  the  front  of  the  cose  in 

I.  and  which  is  shown  in  Ft^.  3. 
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The  indicatioiit  of  the  various  morements  of  the  needles  are  at  foUovi. 
The  left  hand  needle  moving  once  to  the  left  indicates  the  +  *  which  \»pn& 
at  the  end  of  a  word ;  twice  in  the  same  way,  a  ;  thrice,  a ;  first  right,  dm  Itft, 


c ;  the  reverse,  n ;  once  direct  to  the  right,  b  ;  twice,  f  ;  thrice,  o  ;  and  in  t^^ 
same  order  with  the  other  needle  for  h,  i,  k,  l,  m,  n,  o,  p.  ^^ 

The  signals  helow  the  centre  of  the  dial  are  indicated  by  the  parallel  nor^^^ 
ments  of  both  needles  simultaneously.  Both  needles  moving  once  to  the  irp". 
indicate  a ;  twice,  s ;  thrice,  t  ;  first  right  than  left  with  both,  o  ;  the  pevetie*^ 
v;  both  moving  once  to  the  right,  w;  twice,  %  ;  thrice,  t. 

The  figures  are  indicated  in  the  same  way  as  the  letters  nearest  to  whick^^ 
they  are  respectivelv  placed. 

To  change  from  letters  to  figures,  the  operator  gives  H,  followecl  by  ibc  + 
which  the  recipient  returns  to  signify  that  he  understands. 
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Ihe  ftboro  tigns  (H  and  +),  were  given,  c,  r,  ii,  i,,  were  received, 
'  he  undentood. 

ige  from  6gureB  to  Icttera  it  notified  by  luring  I  followed  hy  the  •{-, 
"  snt  alio  returns. 

acknowledged ;  if  the  recipient  nndentondt,  be  gives  e,  if  not 

;b  case  tbe  vord  it  repeatpa.     Stops  are  placed  at  s  s,  lu  limit 

of  the  vibraliun*  of  the  needlen.  The  connexion  between  the  needles 

itl«ry  IS  made  and  broken  by  rneanfl  of  the  bandies//.      Witlun  the 

conlained  an  nlanim,   which  i»  rang  to  give  notice  to  the  person 

at  the  other  end  of  the  line,  ttiat  a   communication  is  about  to  be 

'•  ctcd  in  a  similar  viay  to  that  by  which  the  indicator  in  llic 

r&ph  is  set  in  motion  ;  oppoxite  the  lercr  of  thff   detent  is 

[hoi-<'.ni oe  bfir  of  soft  iron,   round  wliich  is  coiled  a  q\iantity  of  wire, 

rhi'n  ci.tniu'fted  with  a  wire  from  a  battery,  becomes  a  powerful  magnet. 

L'ting  llie  detent  lever  releases  the  spring,  and  thereby  eets  the  alarum 

A   similar  warning  apparatus  is  attached   to  the  first  described 


^yi 


-^ 


lent  of  the  electric  telegraph  is  tbat  invented  by  Professor 
i»  llifl  one  adopted  in  America. 

[net  ii  tlie  basu  upon  which  this  indention  wholly  rest*  in  its 
ictiun.     The  elcctm-magnel  is  produced  by  coiling  around  a  bar 
le  ia  l^e  form  of  a  horseshoe  (Fitf.  I.)  copper  wire  previoutlv 
to  bonnet  wire.)  and  vami^hed  to  prevent  tnetnllic  contact  with 
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each  other  and  the  iron  (Fig,  2).  The  two  terminattons  of  the  wire  thin 
surrounding* the  iron  in  a  spiral  form,  are  brought  out  at  eachendofthecoired 
bar,  and  are  connected  one  with  the  zinc  pole  of  a  galvanic  battery,  the  other 
with  the  platinum  pole.  The  battery  being  prepared  in  the  usual  manner  iriib 
its  corroding  acid,  produces  galvanic  electricity,  which  starts  off  froni  ooe  pole 
of  the  battery,  follows  the  wire  around  the  soft  iron,  and  returns  to  the  other 
pole  of  the  battery  by  the  other  wire,  thus  forming  a  complete  circuit  The 
galvanic  fluid  is  now  passing  the  whole  length  of  the  wire,  and  while  thus 
passing,  the  curved  iron  becomes  a  strong  magnet  By  connecting  the  tvo 
ends  of  the  bent  iron  with  a  bar  of  similar  soft  iron,  it  will  support  many  pouodt 
weight  If  while  in  this  condition  one  of  the  wires  is  removed  from  the  battery, 
the  cross  bar  falls,  and  with  it  its  weights,  and  the  curved  iron  returns  iiutsntlr 
to  its  original  state.  It  is  unmagnetized.  Complete  the  circuit,  as  at  first,snd 
in  an  instant  it  is  again  a  magnet  If  the  battery  is  placed  100,  or  1000,  or 
10,000  feet  from  the  iron,  yet  when  the  one  is  connected  with  the  other  by  intet- 
vening  wires,  the  effect  upon  the  magnet  is  the  same,  making  it  a  magnet  when  the 
circuit  is  complete,  and  vice  vend  when  It  is  broken.  In  this  way  pover  ii 
produced  at  a  point  of  considerable  distance  from  the  generating  agent ;  and  itia 
wholly  at  the  command  of  the  operator  at  the  batter}'  to  make  or  destroy  the 
power  produced  with  the  utmost  possible  rapidity. 

The  figures  on  the  preceding  page  represent  the  most  simple  form  of  the  electro- 
magnet, with  its  appropriate  machinery  for  telegraphic  purposes,  a  represents  i 
side  view  of  an  iron  oar,  surrounded  with  its  coils  of  copper  wire,  standing  upon  i 
platform  d;  v  being  an  upright  arm  secured  to  d,  to  which  the  magnet  or  loft 
iron  is  permanently  fastened,  by  means  of  the  bolt  b  b  passing  between  the 
prongs  of  the  curved  iron,  and  through  the  board  v,  and  the  adjusting  screv  ^ 
e  is  ue  projecting  prong  of  the  iron  after  it  has  passed  through  the  coils,  one 
only  being  seen.  The  other  prong  is  directly  behmd  e.  g  represents  the  end  of 
the  iron  bar  or  keeper,  extending  back  so  far  as  to  cover  both  the  projectisg 
ends  of  the  horseshoe-formed  magnet.  The  iron  bar,  or  keeper,  is  fastened  to 
the  lever  A  k,  which  is  delicately  adjusted  so  as  to  rise  and  fail  by  a  pirot  ati; 
k  represents  a  steel  spring,  supported  at  one  end  over  the  lever  A  A  bv  the 
upright  V,  and  passing  through  a  loop  /  formed  from  a  brass  wire,  the  fovff 
part  of  the  brass  wire  being  secured  to  the  lever  h  by  means  of  a  screv  at  «• 
o  is  a  hardened  steel  point,  connected  with  the  lever  A  A,  and  directly  over  the 
centre  of  the  metallic  roller  /,  in  which  a  slight  groove  is  made  to  correspwid 
with  the  point  of  o.  r  represents  the  standard  in  which  the  axis  of  the  roller  ( 
freely  revolves. 

The  line  a  represents  the  paper  tn  form  of  a  riband  passing  from  its  ro» 
between  the  roller  and  the  point  of  o ;  n  and  p  are  the  two  extremities  of  tb0 
wire  upon  the  magnet  a. 

Every  part  is  now  described,  and  from  what  has  preceded  the  descriptioOi 
(bearing  in  mind  that  the  battery,  when  in  action,  by  forming  a  complel* 
circuit  with  the  wires  n  andj^,  converts  the  horseshoe  bar  into  a  powerfat 
magnet,)  the  mode  of  writing  by  the  instrument  may  be  easily  comprehended 
by  what  follows. 

Complete  the  circuit,  and  instantly  the  cross  bar  g  approaches  the  ends  of 
the  magnet  e,  until  they  meet  in  the  direction  of  the  arrow  tc.  Break  the 
circuit,  and  g  is  carried  up  in  the  direction  of  the  arrow  x ,  by  means  of  the 
spring  k.  If  to  the  roller  t  clock  work  is  attached,  to  give  it  a  uniform 
movement  upon  its  axis,  the  paper  s  will  move  with  the  same  uniform  motion 
under  the  pomt  o,  then  by  completing  the  circuit  the  point  o  is  brought  down 
upon  the  paper,  which  is  indented  to  such  a  degree  as  to  make  it  perfectly 
apparent,  and  the  point  continues  to  mark  it  in  that  manner  so  long  as  the 
circuit  is  closed,  but,  upon  breaking  the  circuit,  the  marking  ceases,  and  the 
point  o  flies  from  the  paper,  which  continues  passing  on. 

If  the  circuit  is  closed  and  broken  with  the  utmost  rapidity,  then  a  succession 
of  dots  and  of  spaces  upon  the  paper  appears. 

If  the  circuit  is  successively  closed  and  broken  with  less  rapidity,  short  lines 
and  intervening  short  spaces  are  made.  If  closed  for  a  longer  time,  and  brokea 
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ucvuion.  iben  th«  mArka  become  longer :  so  that  dots,  short  lines,  long  tinet, 
^     ■       •  '   '       -  „ic  Bceording  to  the  Urae  tlie  circuit  ii  closed* 

per  moves  under  the  jien. 

•■^"  '  Micae  doU,  short, and  long  £paces,  and  lines,  con- 

i\t*  the  '  hiH,  by  means  of  which,  iiiteiligence  to  any  extent 

3mniunu_     ..      .  .  .    .    j  dot  m«y  reprcnent  a,  twu  dolJi  it,   three  dots  c, 

dot  «nd  It  lino  li,  Hio.  The  pauer  to  be  imprinted,  b  fixed  upon  a  revolving 
rtder,  »iiti  rrcords  despatches  day  and  night;  the  records  of  the  night  may 
ESftRUBed  in  tlie  momuig.     The  alphabet  is  easily  learned. 

"''         ^  '    ("■  '"  ' 'rix. — Figures  5  and  6  represent  an  apparatus  io- 

prcveniion  of  collidions  on  Railways. 

^  <>  Liio  ajipnratns,   and  un   cn^iia'   in  cuntact   with  it» 

Bt  i.ige  of  a  tr:iin,  and  Fig.  G  is  a  plan  of  the  same.i 

Be  ^     -^     ^.  ■-  !   »  )-4  formed  like  a  wedge,  with  iL<i superior  end  turned 

BR«i  the  tiiM  _^K  are  fonnod,  was  to  keep  it  upon  the  rails;  tlie 

H3**  ore  till)  tt  by  the  cross  heir  j,  the  plate  k,  nnd  the  cross 

cn  4  4,  and  the  sides  arc  set  to  the  sonic  gauge  as  the  rads,  so  that  on 

ftfl^  may  mn  npim  it  witliuut  dithcnlty  |  to  the  cross  bar  i,  two  buffers  n  o 

[lond  with  other  bufien  i,  formed  upon  the  front  frame 

<^n  the  ensrine  comes  in  contact  witli  the  retarder,  these 

i> ;  the  plate  k,  is  U!»ed  in  order  to  unite  the  sledge 

V,  and  still  to  allow  a  free  pastiage  to   the  flanges 

Willi  jY,      I  K  iiir  <•x^i••^  [>icrca  o  o  the  spring  pieces  a  n  are  fixed,  furmiog 

)r  the  wheeU  c  c,  upun  whicli  the  appuratus  is  carried  when  out  of  gear. 

"it  •"  •-'""' i-'  the  wei^'lit  uf  ihe  sledfio,  so  that  a  man  can  move 

witli  great  Ittciltty,     The  coupling  v  is  funned  for 
■  ..    ■  ^     1^-  sledge  with  the  train  in  the  usual  way,  by  meaiii 
tt  and  piu. 

rtnnlrr  when  out  of  action,  and  connected  with  a  train,  is  attached* 

:;o  as  shown  at  l;  the  sledge  then    rides  above  the    rails, 

\i\  the  spring  pieces  s  ft ;  but  should  an  accident  happen  which 

tup  ttj;;  uain,  one  of  Ote  conductors  immediately  detaches  tlie  retarder, 

back  with  it.  and  places  it  600  or  GOO  yards  behind  the  broken  down 

'  '    '  '   Lcr  of  the  following  train  not  observe  the  train  be- 

!he  engine  would  run  into  the  retarder,  and  would 

pMWE^Kr,  uiMi  <i<>  •'•■Miig  wheL-ls,  if  nut  stopped  by  the  great  resistance 

be  oppooed  lo  them,  would  skid  round  in  the  retarder  and 

<|wwcr  to  move  forwards.     No  violent  concussion  would  take 

engine  would  slide  along  a  certain  distance  in  the  retarde-r,  when 

Id  be  brought  to  a  stand-still.     A  hanging  frame  a  must  be  formed 

'  le  frinc,  and  the  butJcra  usually  placed  upon  the  head  board 

rerre^l  to  the  lower  frames,  or  other  butlers  i  be  placed  there. 

of  u  switi  train  overtakint^  another  train  in  a  fug,  or  at  night,  the 

i^Uie  would  run  into  the  retarder,  and  the  same  effect  upon  tlie  engine 

would  be  producf^d  aft  bifore  stated  ;  vix.  that  it  would    be  brought 

d;  and  the  only  eAcct  produced  to  Llie  slow  train  behind  which  the 

:w«»  trxrelling,  would  be,  that  it  would  be  torn  away  from  its  fastenings  ; 

mrpote  therefore  of  a. cose  of  this  nature  it  will  be  advisable  lo  make  (ha 

:h  that  it  maybe  tornawuy  without  the  last  carriage  bcmg  subjected 

•hock ;  villi  this  view  the  pin  at  p  may  be  of  oak  or  bard  wood, 

lo  drag  the  ri-tarder.  but  sulHcienlly  weak  lo  give  way  in  the 
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SECTION  VI. 

ICAt   AND  DESCRIPTIVE   LIST   OP  ALL   PATEIH'S  GRANTED   FOR 
MOVEMENTS  IK  nAlLWAYS.  AND  LOCOMOTION  THXaKON  : 

ihtcn  to  the  30jA  Jmif,  1 846. 


ler  tnfonnatloD  reapeetlns  these  PiU«Dts  m»y  tw  obtained  At  i.  Uurttnch'*  Driiutt 
PkUnt  Uftloe,  7,  Suple  loo.  Holboni,  London. 


orcA,  IS02.  R.Trerilhick  anil  A,  Vivian.   For  nteOiods  of  impruviiig 
riiL-rioii  itf  steam  engineK,  and  the  upplication  thereof  for  driviug  car* 
r  ptimoset. — Described  at  page  379. 

J.  W  oodhouse.     For  a  new   method  of  forming  a  ca»t  iron 

■tv.  wliich  may  be  used  in  making  iron  roilro&di,  or  w:iys  for  the 

uid  ruiminc;  of  waggoni,  carts,  drayt,  and  other  carriages  on  public 

ritodi,  and  also  a  neir  method  of  fixing,  fastening,  and  securing  sucli 

raiJ  or  plate  on  such  roads. 

Ibrmed  a*  hollow  quadrangular  blocks  of  cast  iron,  concave  on  their 
9trKirfju:e. — Oi"*cribed  further  at  page  380. 

mk  April,  1811.  J.  Ulenkinsop.  Ccrtiiin  mechanical  means  by  which  the  con- 
7ue«  ol  roals,  tninerala,  and  other  articles  is  facilitated,  and  the  cupense 
h-'.nunrr  »i,..  ...or-  ia  rendered  less  than  heretofore. — -Deflcribcd  nt  page  38J. 
W.uiid  E.  W.  Chapman.  For  u  method  or  methods  of  facili* 
.  Liud  reducing  the  expense,  of  carriages,  on  milways  and  oilier 
•ii.~D«sorilied  at  pngi^  394. 

SUi/a^,  1813.  W.  Brunton.  A  method  and  macliincrj  for  propelling  or 
'tvin^  citrrin^ea  upon  roads  or  railways. — Described  ut  page  385. 
^^  Frh.  ISI5.  K.  L)udd  and  G.  Stephenton.  For  various  improvemeuti  in 
ion  of 'locomotive  engines. — Described  at  page  .'J8G. 
IdlTi.  Jos,  Baoder.  For  nn  improved  plan  of  constructing  railroads, 
i^c^magtM  to  be  used  on  such  improved  railroads  ;  for  tho  more  easy^  conve- 
CU.  sad  expeditious  conveyance  of  nil  sorts  of  goods,  wares,  merchandise, 
'Boni,  and  all  other  articles  usually,  or  at  uny  lime,  removed,  in  carriages  of 
If  Wnttraetion  whatever. 

SOA.'t,)./    isiit.  W.  Lo^h  and  G.  Stephenson.   For  a  method  or  methods  of 

iveyancc  of  carriages,  and  all  manner  of  goods  and  materials 

i  frameways,  by  certain  inventions  and  improvements  in  the 

■t  the  machine  carriages,  carriage  wheels,  railways  and  frameways 

thflt  purpose. 

ifi  the  construction  of  edge  roils  and  trum  plates,  and  in  the 
_'  them  and  connecting  them  to  each  otlier;  also  in  the  employ- 
!  *  to  support  iJie  body  of  the  locomotive,  and  forming  railway 
lit  iron  tires  and  cast  iron  spokes,  or  rice  vend, — See  further 

u  ■i:>if. 

17.  J.  Hawks.     For  a  method  of  making  iron  rails,  to  be  used 
of  railways. 

~  tlie  rail  is  formed  of  cast  iron,  and  the  lower  or  under  side 
hich  t«  inserted  into  the  former  during  the  coaling. — See 

J.  Birkensbaw.   Certain  improvements  in  the  manufacturing 
ton  uf  a  wrought  or  malleable  iron  raOroad  or  wav. 
3   Y 
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Making  wrought  iron  rails  of  a  prismatic  or  wedge  form. — See  further  pige 
392. 

l4thSepL'lS2\.  W.  Losh.  Certain  improTements  in  the  construction  rf 
iron  rails  for  railways. 

The  improvements  consist,  first,  in  fixing  bars  of  maHeable  iron  on  the  upper 
surface  of  a  line  of  cast  iron  rails,  or  wrought  iron  rails,  so  as  to  form  an  unis- 
terrupted  line  the  whole  length  of  the  bar;  Secondly,  fixing  a  strapof  wroogbt 
iron  to  the  under  side  of  a  cast  iron  rail ;  Thirdly,  uniting  two  wrought  iron  nbs 
or  sides  to  a  third  plate  of  wrought  iron  to  form  a  rail.— -iSee  further  page  391 

24M  Oc^  1821.  B.  Thompson.  Method  of  facilitatiTig  the  conveyance  of 
carriages  along  iron  and  wood  railways,  tramways,  and  other  roads. 

22dNov.  1821.  H.  R.  Palmer.  Improvements  in  the  construction  of  railwiyi 
and  tramroads,  and  of  the  carriage  or  carriages  to  1)0  used  thereon. — DeseriM 
at  page  394. 

I9th  Feb.  1824.  John  Vallance.  For  producing  locomotion  by  statiooHy 
engines. — Described  at  page  486. 

28th  Feb.  \82i.  W.James.  Certain  improvements  in  the  construction  of 
nul  and  tramroads,  or  ways,  which  rail  tramroads  or  ways  arc  applicable  ts 
other  useful  purposes. 

Railways  formed  of  cast  iron  tubes,  having  fiat  tops  for  the  carriage  wbeeh 
of  a  train  to  run  upon ;  the  hollow  space  within  being  designed  fur  the  cooref- 
ance  of  water,  to  supply  water  to  work  machinery  by  its  descent.  The  patentee 
also  proposed  to  impel  the  carriages  of  a  trun  by  these  conduits,  by  causing  tbe 
water  to  act  upon  arums. 

18/A  Dee.  1824.  W.  F.  Snowden.  For  a  wheel  way  and  its  carriage  or  cu^ 
riages,  for  the  conveyance  of  passengers,  merchandize,  and  other  things,  sloif 
roads,  rails,  and  other  wajrs,  either  on  a  level  or  inclined  plane,  and  applicable  to 
other  purposes. — Described  at  page  396. 

5th  Marehf  1825.  W.H.James.  Improvements  on  railways  and  in  the 
construction  of  carriages  to  be  employed  thereon. — Described  at  page  399. 

2d  JprUj  1825.  Jacob  J.  Fisher.  New  application  of  railways,  and  tbs 
machinery  to  be  employed  thereon. — Described  at  page  400. 

I2ih  April,  1825.  R.  W.  Brandling.  Certain  improvements  in  tbe  cob- 
struction  of  railroads,  and  in  the  construction  of  carriages  to  be  emploH 
thereon,  and  elsewhere. — Described  at  page  40i. 

10/A  Ma^f  1825.  T.  Hill.  Certain  improvements  in  the  conctruction  of  rul' 
ways  and  tramroads,  and  in  carriages  to  oe  used  thereon,  and  on  other  roadf." 
Described  at  page  401. 

14/A  Aug.  1827.  Wm.  Chapman.  Certain  improvement,  or  certain  impron- 
ments  in  the  construction  of  waggons  that  have  to  travel  on  railways,  or  fl*^ 
tramways. 

The  construction  of  framework  underneath  the  body  of  the  waggons,  to  coA* 
nect  tbe  wheels  together  and  allow  them  more  verticu  play,  and  afford  a  m^ 
equal  bearing  on  the  four  wheels,  in  those  parts  of  the  railroad  where  W 
inequalitv  of  the  level  might  cause  them  to  bear  upon  three  wheels  only. 

l$t  Matft  1828.  Jon.  BrownbiU.  Improved  methods  of  transferring  ^''''^ 
from  a  higher  to  a  lower  level,  or  from  a  lower  to  a  higher  level  on  canals,  s^ 
also  for  the  more  conveniently  raising  and  lowering  of  weights,  carnages,  * 
goods  on  railroads,  and  for  other  purposes. 

\8thSepi.  1828.  W.  Losh.  Certain  improvements  in  the  formation  of  icof 
rails  for  railroads,  and  of  the  chains  or  pedestals,  in  or  upon  which  tbe  r^ 
may  be  placed  or  fixed. — Described  at  page  413. 

2Ut  Mai/f  1829.  M.  Dick.  Improved  railroad  and  method  of  propellioj 
carriages  thereon  by  machinery,  for  the  purpose  of  conveying  passenger* 
letters,  intelligence,  packets  and  other  goods  with  great  velocity. — Described  * 
p^ge  401. 

SIH  Aug.  1830.  W,  Losh.  Improvements  in  wheels  for  railway  carriaget^ 
Described  at  page  471. 

7lh.Sept.  1830.  C.  B.  Vignoles,  and  J.  Ericsson.  Certain  additions  to  loco 
inotive  engines. — Described  at  page  467. 
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^et,  183L  J.  Qrime.    CerUun  methoila  of  dinolvtng  snow  or  icci  on 
ur  nilwttys,  in  order  Uiat  looomolive  engines  and  carriages  and  uUicr 
nuay  |>uai  over  railroads   wiibuut  any  obstxuctiou,  ur  iinpedimcat, 
Rnch  mow  or  ice, — Described  at  page  415. 
Wik  Mafcht  IS.'It.  Robert  ijlephcn^on.  Koran  improvement  in  tho  axlca  and 
rbicb  form  the  bearings  at  the  centres  of  whccU  for  carriages,  wbicli  are 
'  ppon  railway!. — Doacribed  at  page  470. 

1831.    George  Stephenson.  For  lu  improved  mode  of  mokinj; 

>motive  carriages.     The  improvement  con«fits  in  the  lubititution 

:a  of  wrought  iron,  instead  of  solid  bars,  for  tlio  spokes  of  the 

ir  ftpplicatiuD  uf  a  preparation  of  borax,  as  a  flux  to  (he  ends  of  aucli 

previously  to  placing  them  in  the  snnd  mould ;  and  tlicu  of 

the  cast  metal  around  thetn  to  form  the  fellies  and  the  nave. 

Fifirf.  1831.  George  Forrester.    For  certain  improvements  in  wheels  for 

and  machinery,  wliich  improvements  artt  applicable  to  other  pur~ 

13(4  /f/irW  1832.  R.  Roberta.  Certain  improvement,  or  certain  improvements 
laitMm  engines,  and  also  in  the  mechanism  through  which  the  clastic  force 
tf  ateun  ia  made  to  give  itnpulso  to,  and  regulate,  the  speed  of  locomotive 
wnvte*. 

Jttne^    IS32.   J.  Macdonald.     Improvements  in  the  coaslructioa  of 

Stf^.  ^f<32.  R.  Elodnoll.  Improvementa  in  the  construction  of  the  trams 
of  tramroads,  upon  which  locomotive  eugioea  shall  or  may 
-  ribed  at  page  513. 
ir\.,\i.  \\,  Scrivener.  For  certain  improvements  in  the  conatruction 
•Described  at  page  417. 
832.  Jos.  Saxton.  Certain  improvements  in  propelling  carriages, 
Uug  vesstla  for  inland  navigaiiuti. — Described  at  page  510. 

1833.  H.  Stephenson.   Certain  improvements   in    the  locomotive 
iiie,  now  in  use  for  the  quick  conveyance  of  goods  and  passengers 

ruilroado. 

.  1833.  Wm.  Jeasop.     Certain  improvementa  in  the  construction  of 
. —  Dr^fribed  at  |«lge  414. 

I       t.  U.  Smith  and  J.  VVftlkinshaw.   Improved  rail  for  milroads. 

.1    JijB.  Gihbi  and  A.  Applegath.     Improvements  in  the  coii- 

<  u'l  '     KiidgeM,  piers,  jettietij  and  aqueducts,  part  of  which  may 

iiil  purpo»ca. 

!...,.>.   <v.  SLi-pbunson.     Certain  improvementa  in    the  locomolive 

now  in  use  for  the  quick,  conveyance  of  passengers  aud  goods 

tnnds. 

ig  wheeU  (uf  %\x  wheeled  locomotives)  with  plain  tirea,  i.  e. 
,  and  a  peculiarly  constructed  brake,  set  iu  action  by  a  small 
Ine. — See  furlhiT  page  443. 
Dee.  18^13.  R.  Stcpiienaon.     Improvements  in  the  mode  of  supporting 
nihi  for  edge  railroads, — Descrihed  at  pnge  415. 
forcA.  1834.  11.  Tinkua.     Improved  metliod  of,  or  apparatua  for,  com* 
ig  and  transmitting,  or  extending  motive  power,  by  means  wliereof 
or  wacgooa  may  be  propelled  on  railwaya,  or  common  road^  and 
*'^d  on  canala. — Described  it  page  487. 

ick.     Certain    improvements  in  the   locomotive  steaui 
.  liich  improvements  are  applicable  to  ordinary  carriages 
rngines  employed  for  other  usca. — Described  at  page  '183. 

1834.  R.  Whiteside.  C<Tlain  improvenients  in  the  wheels  of  steoju 
and  iu  the  machinery  for  propelling  the  same,  also  applicable  to 

»irpfrtr«. 

'.  i.  Day.     Improvement  or  improvementa  in  the  conslruc- 

j.  J.  Trice.     Certain  improvementa  in    railways,  and  in  ihc 
porting  carTi.itjci  from  ono  level  lo  ;\nolher. 
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AthMarehf  1835.  T.  F.  Bergin.    ImpiroTenieots  in  nilvmy  earriigM,«hidi 
improvementB  are  ap^'cable  to  other  tmrposea^ — Described  aft  page  475. 

SMATay,  1835.  J.Reynolds.  Certain improvementa in railwayiu—Deicnbci 
at  page  419. 

10th  Aug.  1835.  S.  W.  NicfaolL  Certain  improvements  in  rendering  iteas 
engines  portable!  and  applicable  as  a  means  of  general  tianaport  on  nul  ni 
other  roads. 

nth  Aug.  1835.  H.  Pinkus.  Improvements  in  inland  transil^  which  int- 
provements  are  applicable  to  and  may  be  combined  wiUi  an  inuvoved  mttbod 
of,  or  combination  of  methods  and  apparatus  for  communicating  snd  tnnt- 
mitting  or  extending  motive  power,  by  means  whereof  carriages  or  wsgpm 
may  be  propelled  on  railways  or  roads,  and  vessels  may  be  propdied  on  etnili. 
— Described  at  page  487. 

3rf  Dec.  1835.  T.  Parkin.  Improvements  in  sleepers  or  bearers  i^plialife 
to  railways. — Described  at  page  420. 

16/A  Dec.  1835.  H.  Booth.  Improved  method  of  attaching  railway  cairiigca 
together,  for  the  purpose  of  obtuning  stei^dinesa  and  smoothness  of  motionr- 
Described  at  page  482. 

23d  Jan.  1836.  H.  Booth.  Improvements  applieaUe  to  locomotive  itean 
enj^ines,  and  railway  carriages. 

2Zd  Aprii,  1836.  G.  A.  Kollman.  Improvements  in  railw^s,  tod  in 
locomotive  carriages. — Described  at  page  468. 

2Zd  April,  1836.  E.  J.  Massey.  Improvements  in  railway  and  otherlocfl- 
motive  carriages. 

lltkMay,  1836.  H.  W.  Wood.  Certain  improvements  in  certain  loco- 
motive apparatus. 

18^  May^  1836.  P.  B.  G.  Debac.     Improvements  in  railways. 

6th  Aug.  1836.  T.  Binns.  Improvements  in  railways,  and  in  the  i(ea& 
engines  to  be  used  thereon,  and  for  other  purposes. 

-ith  Oct.  1836.  J.  White.    Certain  improvements  on  railways. 

13th  Oct.  1836.  J.  Ruthven.  Improvements  in  the  formation  of  nib  ^ 
rods  for  making  railways,  and  in  the  method  of  fixing  or  joining  them. 

Bfh  Nov.  1836.  J.  E.  Smith.  Improvements  in  railways,  and  in  locomotive 
carriages  to  work  on  such  railways. 

3^  Dee.  1336.  H.  Booth.  Improvements  in  the  construction  and  artai^ 
ment  of  railway  tunnels,  to  be  worked  by  locomotive  engines. 

9th  Dec.  1836.  J.  Yates.  Improvements  in  tramroads  or  railroads,  and  i> 
the  wheels,  or  other  parts  of  carnages  to  be  worked  thereon. 

15M  Dec.  1836.  J.  Melling.  Certain  improvements  in  locomotive  sttfi* 
engines  to  be  used  upon  railways  or  other  roads,  part  or  parts  of  which  itaftivf^ 
ments  are  also  applicable  to  stationary  steam  engines,  and  to  machinery  ingentrv* 

2$th  April,  1837.  J.  Pirn,  and  T.  F.  Bergin.  For  an  improved  mesm  "*" 
method  of  propulsion  on  railways. 

Certain  peculiar  arrangements  for  applying  manumotive  power  to  prc^pellii>ff 
carriages  on  railways. 

4ih  April,  1837.  H.  Booth.  Improvements  in  the  construction  of  loco* 
motive  engines,  boilers,  and  furnaces,  also  to  other  fiimaces. 

\3th  Mag,  1837.  P.  B.  G.  Debac.     Improvements  applicable  to  railroads. 

26M  July,  1837.  J.  Mailing.  Improvemenu  in  locomotive  steam  engta^ 
to  be  used  upon  railways,  parts  of  which  improvements  are  applicable  ^ 
stationary  ateam  engines,  and  to  machinery  in  general. — Described  at  p*^ 
425. 

25lh  Nov.  18.'i7.  H.  P.  Vaile.     Improvements  in  rails  for  railroads. 

I9th  Dee.  1837.  E.  B.  Rowley.  CerUin  improvements  applicable  to  lop^ 
motive  engines,  tenders,  and  carriages,  to  be  used  upon  railroads,  and  whic*' 
improvements  are  also  applicable  to  other  useful  purposes. 

4th  Jan.  1838.  N.  Worsdell.  Improvements  in  apparatus  to  factlitate  tb^ 
conveyance  of  mail  bags,  and  other  parcels  on  railways  or  roads. 

Apparatus  for  receiving  and  delivering  railway  bags  and  parcels,  alon^  ^ 
line  of  railway,  at  places  intermediate  between  the  statioas,  withoat  stopprnjlT 


LISl*  OF  RAILWAY  PATENTS. 


5i\ 


Tbe  bo^  to  be  d«Urered  are  Buipcadeil  by  their  loop  from  two 
bur  projecting  front  the  carriage,  from  which  bar  aUo  projects  a 
book^  and  the  hs^i  lo  be  received  from  the  post  bouse  are  suspended 
Dilar  apparatus,  attached  to  a  lamp  post.  By  passage  uf  the  carria^ 
lamp  puit,  tJie  hook  on  the  latter  passes  thruiigli  the  loop  of  tna 
m^n,  and  bears  them  otTthi'  pini,  oud  liie  book  on  the  carriage  iu  like 
^tit-ii  otl'the  post  hoiuo  bags. 

1 18.18,  J.  Drville.     Certoio  improvcoiCDts  in  railroads,  and  in  the 
to  bo  used  thcrcofi. 

trtk,  183S.  T.  Evans.     Improved  roil  for  railway  purposes,  together 

«f  manufacturing  and  faatcntnf;  dnwn  the  same. 

>438.  J.  White.     Certain  impruvcmenta  in  the  construction  of 

and  vindiiL-tfl. 

1^.  183^1.  E.  de  Iteuret.  *  Certain  improvements  in  the  construction  uf 

d  tramroads,  to  faciUtale  the  ascent  and  descent  of  bills  and  inclined 


1838«  C.  Fox.     Improved  amm^emeni  of  rails  for  the  purpose  of 

mgioe,  cArria^e,  nr  train,  ta  pass  from  one  mil  tu  anuilier. 
2838*  J.  C.  Haddcn.     Certain  improvements  in   the  construction 
to  be  used  on  railways,  and  in  the  method  at  forming  the  same 

1838.  J.  Curtis.     Certain  improved  machinery  and  apparatus,  for 
of  trftTeJling,  and  tronspotton  railways,  paria of  which  are  applicable 

, — Described  at  page  428. 
ttl  1638.  T.  Wilkinson.     Cfrtaiii  improvements  in  ibe  oonitruction 
railways,  ond  In  the  carriages  lo  be  uted  thereon, 
b.  1838.    J.  Deville.     Improvements   iu    railroads,  and  in   carriages 


L 


IS3S.  J.  Hawkihaw.  Certain  improvement!  in  mechanism,  or 
^applicable  to  roilwayo,  and  also  to  carriages  to  be  used  thereon. — 
I  at  p«g«  525. 

1839.  T.  Harper.     Certain  iroprovenients  in  railways   or  ttant- 

M.  1839.  G.  A.  KoUman,     Improveiuents  in  railways,  and  in  loco- 
a  other  carriages.     Described  at  pag?  4tJ8 

183^.  .1.  Faram.  Certain  improvements  mrAe  mode  of  constructing, 
pnd  nting  railway  swltciies,  for  conncciing  different  lines  of  railway, 
ul  railways,  and  for  poking  locomotive  8U*am  and  other  engines, 
gr  carha^s  and  wa^^goua,  from  the  on^  to  the  other  of  such  railways, 
apparatus  connected  thuruwith. 
1839.  C.  Nickels.  Improvementa  in  propelling  carriages. 
1839.  J.  Nasmyth.  Certain  improvements  applicable  to  railway 

Sngthe  momentum  of  the  train  to  bring  the  train  to  rest  by  connecting 
stems  of  tlie  hutfers,  to  the  brake  levcia,  which  are  brought  down 
hig  forced  in. 

0.  J.  lidugeley.  Improvements  in  the  construction  of  railways, 
ans  of  ap]>lying  power  to  propel  carriages,  and  roacliinery. 

1840.  H.  Dircks.  Certain  improvements  in  the  construction  of 
•team  engines,  and  in  wheels  to  be  used  on  rail  and  other  ways, 
ich  improvaments  are  applicable  to  steam  engines  gcncrfdly. 

on  of  smoke  in  locomotives  where  coal  is  used  for  fuel, 
heclt  of  iron  with  a  chHiuiel  in  the  periphery,  6Ilcd   up  with 
pi  .i-rd  will,  tli9  grpin  dtanding  radially. — See  further  page  473. 
s  "och.     CtTtain    improvements  in   wheels  and   loeo- 

I  i  an  railways. 

I>.    VV,H.Smttlu       Improvement   or  improvements   in    the 
shocks  to  railway  carriages  and  trains,  and  also  in  the  mode 
disconnecting  railway  carriages;  also  in  the  applicaduo  of 
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30/A  May,  1640.  W.  PettU.  For  a  communicating  apparatui,  to  be  appM 
to  railroad  carriag«B. 

OUiJune,  1840.  J.  O.  Shuttle  worth.  Certain  improvements  in  railwftjuid 
otlicr  propulsion.  A  mode  of  propelling  by  hydraulic  pressure. 

7th  Aug.  1840.  A.  Smith.  Certain  improvcroentfl  in  carTiaga,  ttO^  uA 
chairs'for  railwaya. 

The  tires  of  the  wheels  are  formed  with  a  rectangular  groove  on  theperipbnj. 
instead  of  a  flange  on  the  side.  The  raiU  are  square  bars  of  iron,  let  into  mores 
cut  in  wooden  sleepers,  with  one  of  the  angles  upwards,  and  the  chairs  oip  the 
sides  of  the  rails  in  a  dove-tail  form. 

\OUi  Sept.  1840.  Henry  Houldsworth.  Improvements  in  carriages,  and  for 
the  conveyance  of  passengers  on  railways  and  an  improved  seat  applicable  tft 
such  carriages  and  other  purposes. 

Application  of  wire  gauze  (o  carriages,  to  exclude  diut,  8rc,  and  to  break  ibr 
violence  of  the  current  of  air  in  rapid  travelling,  without  materially  obsiructiaf 
the  view  of  external  objects,  also  scats  which  fold  up  of  themselves  when  tnt 
in  use. 

'22d  Sept.  1810.  T.  Paine.  Fur  a  plan  by  roeana  of  which  carriaget  roaf  be 
propelled  by  atmospheric  pressure,  only  without  the  assistance  of  any  otlm 
power,  being  an  improvement  on  the  atmospheric  railways  now  in  use.  j 

15//i  Oct.  1840.  It.  Pettit.  Improvements  in  railroads,  and  in  the  canii|e  I 
and  wheels  used  thereon.  I 

1.  Forming  the  wheels  without  flanges,  and  retaining  them  on  the  niblnr  I 
moans  of  horliontol  wheels  pressing  against  the  inner  side  of  the  bearing  nl  | 
or  against  a  centre  rail.  I 

2.  An  improved  brake  to  be  worked  by  hand.  I 

3.  A  self-acting  apparatus  to  be  attached  to  railway  engines,  which  shall  (a>  I 
olTthe  steam,  sound  the  alarm,  and  bring  down  the  brake.  I 

2d  Nov.  \H\0.  E.Galloway.     Improvements  in  propelling  railroad  csniafra  I 

2d  Nor.  1840.  J.  BoydeU.  Improvements  in  working  railways  and  odx'  I 
carriages,  in  order  to  stop  them,  and  aUo  to  prevent  them  running  off  the  Uvo  I 
or  rails.  I 

A  brake  lined  with  wood  clips  the  roil,  to  stop  the  carriages,  aad  bin  I 
extended  below  the  carriages  from  opposite  comers,  to  retain  the  carrugei  os  I 
the  rail.  I 

12M  Nov.  1840.  E.  Birch.  Improvements  applicable  to  railroads,  and  M  I 
the  engine  and  carriages  to  be  wonted  thereon.  1 

Self-acting  brake,  whistle,  and  si^al  apparatus.  I 

21M  A'ov.  IS  10.  F.  Pope.  Improvements  in  detaching  locomotive  uA  I 
other  carriages.  I 

The  sWu  in  common  carriages,  and  the  drag  link  in  locomotiTci.  i*  J 
connected  to  a  tongue  held  down  by  a  spring  catch,  to  which  a  lever  is  affiv'*  I 
on  pulling  the  lever,  the  catch  la  disengaged,  the  tongue  flies  over,  sod  ikt  I 
horse  or  locomotive  is  released.  I 

2ith  Noo,  1840.  J.  Haugbton.  Improvementa  in  the  means  employedis  1 
preventing  railway  accidents,  resulting  from  one  train  overtaking  another.       I 

A  mode  of  employing  a  time-keeper,  suitably  acted  upon  by  each  paasUiS  I 
train,  lo  show  the  time  which  has  expired  between  the  passing  of  one  tnia  aaaJ 
tbo  coming  up  of  another,  and  also  tu  register  the  time  of  eadi  train  paasiDf.   I 

16</r  jDrc.  1840.  J.  Beathie.  Certain  improvements  in  locomotlTe  o^intM 
and  in  chairs  and  wheels  for  u»e  upon  railways,  and  certain  machinery  fur  om  Vl 
the  construction  of  parts  nf  .tuch  inventions.  ] 

Apparatus  for  increasing  the  adhesion;  improved  buffing  apparatus ;  brskH 
with  whtsUe  atlaclied,  and  coupling  chain ;  improved  raHway  chair ;  elast^l 
wheels  for  railway  carriages.  J 

18/A  Dec.  181U.  A.  A.  Lindo.  Improvements  to  be  applied  to  railways  an4 
carriages;  thereon,  to  prevent  accidents,  and  to  lessen  the  injurious  etfieta  dl 
accidents  to  passengers,  goods,  and  railway  trains.  j 

A  splt-acting  whistle  and  guvvniori  an  apparatus  for  clearing  <'  <  * 
obstructions  ,  anotlier  for  lilUng^  min  or  animals  off  the  rails  ;  an  . ;  ^ 
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iogci  mnnicg  off  llie  railt^  and  to  lupport  them  in  tbe  event  of  u 
ftkifig ;  nn  impnjved  buffer,  and  an  improved  mode  of  tranftmilting 

1840.  E.  R.  llandcock.  Certain  tmprovenients  in  mcchaniim 
lu  lurTi*lJibU'»  for  cbnnging  tbe  position  of  carriages  upon  railruads, 
l^otbcr  purpose*. 
it  8Mpi>oried  on  a  vertical  spindle,  round  the  upper  and  lower 
re  placed  two  loote  colUn,  or  antifriction  rollers,  to  diinitiijih 
tbruit  of  the  socket,  vrbich  ti  attached  to  tbe  under  side  of  tbe  taUe. 
ier  page  •tSll. 

;.  1840.  G.  Thon\ton.  Certain  improvementd  applicable  to  railwav*, 
enguieii,  and  carriages. 

!itj  arc  :  a  medium  gauge  of  about  G  feet;  a  telf-acting  steam 

fr  .'orernof ;  prepnralory  heuting  of  water  in  a  case  surround- 

turning  the  waste  ituom  into  ihe  chimney;  cleaning  nut  the 

by  n  id  of  stcani  and  bot  water;  a  sclf-ncling  brake  for  the  wheels  of 

and  brakes  to  ibt*  carringcti,  which  are  raised  by  a  drug  rope  from 

and  descend  upon  the  rope  becoming  iilnrk. 

'1840.  \]„M.  (rrovLT,  -  Improved  method  of  retarding  and  stopping 
riageft,  nnd  trainn. 

I.  1340.  Henry  Hinkus.  Improvement*  in  the  methods  of  applying 
rer  to'tbe  imprlling  of  machinery,  applicable  amongst  other  tliinga 
_  carriajges  on  railways,  on  common  roads  or  ways,  and  through 
rettels  aflnal,  and  in  the  method  of  conitnicting  the  roads  or  ways 

ioges  may  be  impelled  or  propelled. 
ig  by  exploding  gas,  by  electricity,  and  by  what  the  patentee  terms 
irunmlic  power. 

IS-H.  Henry  Rcsflemer.  New  mode  of  cheeking  the  speed  of,  or 
kilway  carriages  under  certain  circumstances, 

lirAf.  wliit-h  iH  brought 4nio  immediuCe  action  upon  any  dJmi- 
tunce  bctiveen  ihc   locomotive  engine  and  the  train 
!:  lun  of  compressed  air. 

1S-H.    W.Hancock.      Certain  improved   means  of  preventing 
railways, 

in  action  by  tiie  pressure  of  iteom  in  the  boiler,    self-acting 
kd  a  mode  o    signalinng  accidents,  and  the  exact  time  of  their 

1641.  R.  n.  Curtis.  Method  or  methods  of  making  signalit  by 
>«pp«nituB,  to  bv  used  on  railways,  for  the  purpose  of  obviating 

tween  SQCceftsIve  trains. 

„  opoQ  a  signal  post  i<t  raised,  and  maintained  at  a  certain  height  by 

wheels,  actuated  by  a  weight,  which'is  wound  up  once  in  24  oours. 

ia  paiKing  detaches  the  pointer  from  the  wheel  work,  and  the 

inds  to  the  lowest  point,  but  whe-n  the  train  is  past,  the  wheel  work 

elevates  tbe  pointer,  and  by  the  position  of  the  pointer,  the  driver 

eedinf:  train  can  judge  how  far  the  preceding  train  is  ahead  of  him. 

\^i}.    W.  Gall.      Certain  improvements  in   the  construction  of 

ics,  and  of  the  carriages  used  on  railways,  applicable  in  part  to 

common  roads. 

].    W.  C.  Harrison.     Improved    turning  table    for  railway 

nent  of  anti-friction  rollers  round  the  central  post  which  supports 

I8LL  \r.  W.Taylor.     Improvemenis  in  bulBng  apparatus  for  raii> 

a  series  of  layers  of  felt  to  the  ordinary  buffer  head,  or  to  a 
-■\  the  whole  breadth  of  tlie  end  of  llie  carriage  frame,  and 
^  leather  or  oihcr  waterproof  material. 

■U.  J.Iiiuinetl.  Ccrtoia  improvements  in  locomotive  engines  and 
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An  improTed  steam  r^nUtor,  five  differeoi  iort»  a(  brmiM, 
guard,  which  lUlowa  a  cumpenutiog  movement  vbeii  tbe  vhcMb 
curvet, 

8/A  P<h.  1641.    £.  Oldham.    Certaio  improvements  in   ibc 
tumiag  tables,  to  be  lued  on  rulvayi. 

The  table  or  phuibnn  ii  suppurted  on  a  pivot  at  iu  eentae, 
atalionary  anti-fhclion  roUen  at  tbe  circumference. 

8M  Feb.  1841.  J.  Scott  Improvements  in  constructiDgTailvi^-^uidiafW 
pelUne  carriage!  thereon,  which  improveroenta  are  applicable  tanoukpai 
lowering  weigQia. 

A  aeries  of  cog  wheels  placed  at  short  intervals  along  tbe  ccabt  of 
railway,  and  driven  by  stationary  engines,  give  motion  to  tbe  carTiagcaby  I 
of  a  rack  attached  to  the  under  side  of  the  caniagea. 

\fiih  Fek.  1841.  J.  Ransom  and  C.  May.  Improrcmcats  in  the 
of  railway  chains,  railway  or  other  pins  or  bolb,  and  in  wood 
handrails. 

Casting  railway  chairs  by  means  of  metal  side  platea  and  raet.«l  cnm  !b1 
sand  moidds.     Forming  wooden  pins  and  wedges,  by  forcjog  theiii 
moulds,  and  beating  them  whilst  under  comprcasion,  till  the  ela:: 
wood  is  sufficiently  overcome.     See  further  at  page  421. 

22d  Morehf  1S41.  Thomas  Wright.  Certain  improvements  applicaUt  (a ml' 
war  and  other  carriages. 

improvements  in  brakes,  axle-trees  and  boxes,  carriage  gpriags,  aaleti  flalfv] 
no  tbe  outer  edge  of  the  ordinary  flange  on  railway  wbeoU,  holk)W  aleui 
and  an  clastic  plate  to  serve  as  a  brake,  a  sledge  and  a  buffer. 

\7lh  .iprii,  lS-11.  P.  Kendall.     Improved  method  or  melboda  of 
and  disconnecting  lot:omotive  engines  and  railway  carriages. 

The  connecting  link  from  the  tender  is  received  between  two  etosAk 
plates,  and  a  stud  pnjecting  from  each sideof  the  link,  passes  through 
the  ends  of  the  plates,  and  so  long  as  the  pull  is  in  a  direct  Itue.  the, 
firmly  reiamed  by  the  plates,  but  if  the  btrain  should  hecume  obUque 
clastic  pUtes,  tbe  link  is  released. 

UthAfay,  1811.  E. Taylor.     Certain  improvemeaU  in  tin 
carriagcn  used  on  railroads. 

Constructing  the  roofs  and  pannels  of  rulway  carriages  of  papier 
affixing  to  one  wheel  a  solid  axle,  which  revolves  In  a  bculow  oxTe  af 
oppotite  »lieel,  and  forming  wheels  with  segments  of  wood  or  of  papicf 
within  the  tire. 

20th  May,  1841.  John  Carr.    Improvements  in  apparatus  for  retardiDgi 
stopping  railway  carriages. 

Brakes  moved  by  a  screw  acting  upon  on  arrangement  of  levers. 

22d  May,  1S41.  Juspph  Woods.  Certain  improvements  in  locomo'ive  ei 
and  also  for  certain  improvements  in  the  machinery  for  the  production 
lory  motion  for  obLiining  mechanical  power,  which  improvements  in 
are  also  applicable  for  raising  or  impelling  fluids. 

Employing  loose  wheels  on  locomotives,   in  order  to  traverse  curve*, 
cosily;  improved  lubricator ;  improved  reversing  gear;  connecting  a  r 
to  the  blast  pipe  to  give  a  constant  intermittent  whistle  in  a  fog  ;  improved 
joints  to  the  water  pipe  of  the  tender,  and  a  rotatory  disc  engine. 

5lh  June,  1K41,  j.  Gibbs.    Improvements  in  roads  and  in  nilwayi,  and  iH  It 
means  of  propelling  carnages  tiiereon, 

A  mode  of  propelling  railway  carriages  hy  fixed  engines. 

23d  June,  1841.    R.  Stephenson.   Certain  improvemcnu  in  the 
and  combination  of  (he  paru  of  steam  engines,  of  the  sort  commonly 
locomotive  engines. 

1.  Lengthening  tlie  cylindrical  portion  of  the   boiler,  so  aa  to  admit 
three  axles  of  lix-wheeled  engines  to  be  placed  beneath  tbe  cylindrical  porti 
the  boiler,  and  between  the  front  of  the  bre-box  and  tbe  back  of  the 
box. 

2.  Improvements  in  tho  slide  valve  and  reversing  the  gear;  and 
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the  feet]  immpa   hy  means  of  the  eccentric*  vhich  are   cm- 
* '?  on^ne  to  run  liAckward«  along  the  r&iU. 
^  A.  B.  Von  Katlieu.  New  itietnod  or  mclhodi,  called  by  the 
aiiited  itationary  and  locuinotivcflyatem,"  of  prvpclliug  locomo- 
f«carhagui  on  rnHwavs  and  common  roodii,  and  vcawIs  on  rivers  and  conatt, 
( \ht  applicAtion  cf  a  power  produced  or  obuincd   by  means  of  machinery 
)d  ipparatUB  anconnected  vith  the  carnages  and  vessels  lo  be  propelled. 
t0jj^«r.  ISA*,.  J.  Edwonii.  Improvements  in  giving  iignal  on  rajJways. 
^Bhe  tuin^  of  a  series  of  lamps  for  ni^ht  »ignal«,  and  by  the  diUerent 
PHllions  of  the  lanip&  when  exp<Mcd,  or  when  closed,  lo  communicate  from 
wv  of  earnAget  to  a  alalioo,  w  from  a  station  to  a  tralni  or  from  ona  train 
lotber. 

Ifmals  by  day,  by  combining  the  use  of  a  series  of  thin  plates, 
iginrays and  others  flatways. and  in  combiningin  rarioutt  ways. 
1.  1    iL  C.  E.  AuBttn.  Apparatus  for  what  is  coutmonly  called  chaiig- 
'line  of  rail  ways* 

IS-II,  W.  IVowctt  ImpTOvementa  in  giving  signals  on  railways. 

'  communicating  by  signals  to  a  passing  train,  of  the  time  since 

train  passed ;  the  apparatus  by  which  this  information  is  given 

hi  motion  by  each  successive  train  oa  it  passes  by  it,  thus  avoiding 

khflity  of  unc  (rain  running  into  the  preceding  one,  at  night,  or  iu 

FMther. 

184L  T.Wrightand  A.Boin.  TmproToments  in  applying  electricity 
'1way  engines  and  carriogea,  to  mark  time,  to  give  aignali,  nnd 
mce,  at  ilistniit  places. 
1642.  T.  U.  Cruniptoa  and  J.  C,  Kadden,  Improvements  in  enginea 

iaget. 
1S42.  J.G.  S.  CTirke.  Imprnvementi  in  supplying  and  regulating 
incut  of  lucuinoltvu  engine*. 

1812.  John   niihop.   improved  coustructiou  of  brake  npparatas, 
lo  ritilway  carriages. 
\Jmtf  1812.  John  Dickinson,    [mprovemcnts  in  rotatory  cngiiMHi  and 
iping  ruilway  carrifiges,  and  in  machinery  for  propelling  vessels, 

impruvrnivnt<i  arc  applicable  to  propelling  oir  nnd  gases. 
18-t2.  R.  Bt^nion.  Certain  improvements  in  propelling,  retarding, 
rnrringt'3  do  r.iilroada. 
HM*.  Juhn  Lee.  Inipruvenients  in  wheels  and  axletrees,  to  be  used 
^s  and  in  ninchiaerv.  fur  stopping  on,  or  prevcnling  Kuch  cartiagea 
aiino  tiff  ruilwnya,  wfiJch  iinpruvainentii  niay  alau  be  applied  to  other 
ana  machinery. 
ftiff.  1842.  C.K.  Oiutard.  Certain  improvements  in  the  coastmction  of 

1842.  W.  H.  James.   Certain  improvementa  in  railways,  and  in 

railway  and  other  carriage*,  and  in  tlie  mode  of  propelling  the 
_^  porta  of  which  improvements  are  applicable  to  the  reduction  of 
other  machines. 

IHi'i.  P.T. Ralli.  Improvements  in  the  construction  of  railwny 

id  therewith. 

:>  for  railway  purpoaea.     Causing 

■mi«  ill  iii'-m-  iiirMu.H  'ni.iiJt  liiilerent  dffrroes  nf  space  (although 

«  Uver),  so  as  to  be  perfectly  in  gauge,  wlieo  opened  for  diverging 

t  safe. 

1642.  Jumes  Morria.  Improvements  in  locoinutive  and  other  ateam 

alidr  voJve. 
^1*«1?    VUron  V.  de  Wydriff.    ImprovemeuU  in  the  conatruction  of 
tn^^  •  iQ  run  on  railways,  and  in  apparatus  for  clearing  rails. 

/■I.  ■  '   nicy.  Certain  unproved  conatruction^  of  rails  for  tram* 

lirait. 

nS43.  p.  M.  Gelrickond  .M.  B.Tennant.  Improvement  in  appora- 
3  z 
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tiu  for  preventing  the  enf^nes  and  carriiif^s  firom  going  oA'the  lint 

and  for  removing  ot  is  true  t  inns  on  rni1ffays> 

2\st  Feb.  1843.  L.  H.  I'otis.  Improved  method  or  method*  of 
goods,  passengers,  or  intelligt^uce, 

7M  April,  1813.  R.  and  W.  Hawtiinme.  Certain  intprnvetnenta  Id 
eneines,  pait  of  which  are  appticuble  to  otbcr  steam  engiuos. 

Improved  apparatus,  denouiiniktcd  ^*ttn  auxiliary  expannon  tlidi! 
working  locutnotive  engines  expaniively 

20/A  Aprii,  1843.  J.  G.  Uodmer.  Certain  improvements  in  loccnno' 
and  carriages,  to  be  used  upon  railways,  in  marine  engini'S  and  v 
the  apparatus  lor  propelling  the  same,  and  also  in  stdtionary  e 
appumtua  connected  therewith,  for  pumping  water,  raising  hod 
blowing  or  exhausting  air. 

TZd  June,  18(3.  L.  la  Paige.  Certain  improved  method  or  me 
preventing  uecidenUt  on  railways. 

22dJiinc  18  lU.  Samuel  Ellis.  Improvements  in  weighing  machl 
turn-tubles  to  bv  u&ed  on,  or  in  connexion  with,  raifvrays,  and  in 
machines,  lo  be  used  in  other  situations, 

I7M  Aiu/.  1343.  F.  Lipscombe.  For  an  hydrostatic  engine,  pnrtow' 
applicable  as  improvements  to  other  engines,  and  other  purposis<| 
improvements  in  railway  carriages. — Described  at  page  'IT^. 

Hlh  Feb,  IS'Il.    W,  Newton.     Improvements   in   propelling  ««i 
Described  at  page  507  

2*1^  Feb.  IS'll.  John  Aitkcn.     Improvements  in  atmocnhoric  mMwft]fW 

Producing  a  vacuum  in  the  traction  pipe,  hy  filling  it  with  Kutcr.  and 
oR*  kucli  water   by  educliun  pipes  descending  about  35  fe^  '  '    ' 
pines,  with  their  ends  iminerttcd  in  water  nUo ;   in  rendn  il 

valve  of  the  traction  pipe  air  tight,  by  keeping  it  covered  w^^..  ^^^c. 

Gift  Marcht  1844.  VV.  H.  Barlow.  Improvements  in  the  constmctioo  oft 
wedges,  and  fastenings  fur  engineering  purposes. 

The  kt*yx  are  of  metal  and  are  made  hollow,  as  affording  elaaticity,ligku 
and  strength. 

19M  March,  1844.  H.  Inglii.  Imurovcmentsupon  locomotive  itram  nf 
whereby  a  saving  of  fuel  wUI  be  effected,  which  improvements  nre  npjrfK 
to  steam  vessclfe,  and  other  purposes,  and  to  the  increasing  the    '  I 

wheels  of  railway  engines,  carriages,  and  tender  upon  the  line» 

30M  Aj/ril,  l!i44.  J.  Stinindn,  and  J.  A.  Sumuda.  Certain  )ii<  ' 

(he  manulacturing.and  urrangemenl  of  parts  luid  apparatus,  fur  i:  'i 

and  uorking  of  almospheric  railways. 

30/A  April,  1844.  John  Melville.  Improvementa  ho  the  cunslruclkfl 
modes  of  working  railways. 

17/A  May^  1844.  J.  Pilbrow.  Certain  improvements  in  the  mnchiiiery  ftfi 
new  method  of  propelling  carriages  on  railways  and  common  road^ 
on  rivers  and  canals. —  DeBcribed  at  page  St)3. 

29</i  Aug.  1844.  W.  Newton,  Improvemcota  in  the  Bioans  of 
shocks,  or  accidents,  ou  railways,  or  in  lesaening  the  dangtrvua 
tberetrom.         ■ 

22ti  Oct.  1844.  J.  Nosmyth  and  C.  May.  Improvements  in  wnrk 
pheric  railways,  and  in  machinery  fur  conttruciiug  tin*  uppuraius 
therein. 

*Jt/i  Nov.  IS44.  W.  Prosser-  Improvements  in  the  conatructiou  of| 
in  carriogea  tu  run  thereon. — Described  at  page  4ti9. 

The  atmoftphcric  muin  is  conmcted  with   two  cylindrical  v 
vertically,  ana  which  coniniunicaie  alternately,  witli  a  steant  Uiih'r 
ouidcnier,  in    which  a  jet  of   water  i<i  nionttatned  ;    «> 
produced  in  each  cylinder  in  siicceuinn,  (as  in  Savery's  si< 
air  rushing  from  the  atmospheric  main  into  the  cvlindets;  Lccut. 
until  the  vacuum  in  the  main  is  equal  to  that  in  the  cyllniUrs. 

Another  improvement  consists  in  forcing   down  die  hrakct 
pressure. 
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Na€-  1844.  J.  Fantill.  Cert&ia  itnprovciueiiU  in  machiacry,  wliervby 
"!•  auy  be  impelled  on  xnilwayi,  and  tminway*,  by  meann  or  stationary 
or  other  power,  including  certAin  apparatus  connected  with  the  carnages 
roa  fame. — Deicribed  at  page  616. 
Dtt.  1844.  W.  Prouer.  and  J.  Daptiite.  Iraprovements  in  working 
ivric  railways, 
[/ofl.  1815.  H.  A.  Dub«m.  Improvements  in  atmospheric  railways. 
■/an.  1846,  H.  Lacey  and  G.  W.  Buck.  New  nicthod  for  manuiacture 
method  I'ur  suKtainiiig,  the  raiht  of  railways. 

ifation  uf  wrought  iron  to  sustain  the  rails  of  railways,  in  lieu  of  tho 
irrs,  or  of  the  stntie  hlockn  at  present  employed.  , 

1S-1&.  K.  It.  LoD^jdgc.  Improved  locomotive  engine. 
1845.  F.  H.  Mubeily.    Ct;rtaln  improvements  in  machinery,  nr  the 
stopping  or  rrUrflingrailwny  or  other  carriagvit,  applicable  also 
osMi  in  ref^ord  to  uiIilT  engines  or  wheels. 
lifarch,   1815.  'riioinos   Ounn.    Certain  improTcmentt  in,  or  applicable 
ibles,  to  b(*  used  on  or  in  connexion  with  railways. 
[jiprii,  1845.  E.  liury.   Certain   improvements  in  locomotive  engines, 
or  waggons  running  upon  railways,  or  common  roads,  fur  the  prevcn- 
Mil*. 
iS45.  E.OaI1oway.  Improvements  in  propelling  railway  carriogea. 
tlon  of  Saxton's  di^erentiiil  pullieSt  with   a   view    tu  prevent   the 
of  the  rope — employuient  of  wire  rope,  and  an  improved  mode  of 
le  <lraK  carriage. 

lS4u  J.  C.  lladden.  IraproTcment  in  preparing  sleepers,  chairs, 
Hid  constructing  wheels  for  railways- 
Mny,  ]Si^K  \V.  IVosser  and  J.  Brett,  Improvements  in  railways,  and  in 
ling  railway  carriage*. 

Maif,  1845.  J.  M.  Chapman.  Improvements  in  the  manufecture  of  rails 
icr  parts  of  railways. 

A/(zy.  1845.  A.  Mac  Uougall.    Improvements  in  the  method  of  working 
tic  railways. 

XM.'i.  Palmer.  Improvenicnta  in  working  atmospheric  railways,  and 
railway  and  otlier  machinery. 

1845.  Thomas  Clarke,  and  John  Varley.  Improvement  on  the 
system  of  jiropulsion,  which   is  also  upplicablc  to  other  motive 

W,  1R15.  R.  Griffiths,  H.  G.  Bovill,  and  G.  Hennct.  Improvements 
itini.tu.n  nf  parts  of  apparatus   used  for  propelling  carriages  and 
here;    and   improvements  in  propelling  carriages   and 
ai'  iiffssure. 

m«,  lt>46.  J  Ziimbaux.  improvements  in  atmospheric  rai)way*s. 
\Jime,  1846.  W.  S.  Ward.   Improvements  in  exhausting  air  from  tub«s 
the  purjKise  of  working  atmospheric  railways. 
1846.  John  (lopkius.    Certain  improvements  on  rails>  and  traina  for 
.and  tramways. 

fuitf,  181.5.  F.  Walker  and  G,  Mills.  Certain  improvemenU  in 
tslnstic  power,  as  applicable  tu  railway  carriages  and  other 
to  other  articles  and  purjwsea  in  which  springs,  or  elastic  power, 

loymeitt  of*  air  confined   in  bogs  to  serve  as  springs  to  carriages,  and 
^oinmoniacal  gas  as  a  motive  power. 
1845.  W.  Newton.  Certain  improvements  in  railways,  and  in  the 
idling  carriof^oa. — Described  at  page  607. 
1645.   Jacob  Brett.    Improvcmenta  in  propclUng   carriages    oo 
Ifrthf^  r^tidf.  .'ind  wnys. 

ways,  extends  the  whole  length  of  the  line 

-.vbcels,  and  communicates  by  branch  pipcsat 

c<'*  Willi  uie   jKU'iuiiBU'c  ntain,  in  which  the  air  is  highly  com - 

}«1M  of  air  pumps,  worked  by  stationary  engines.     Tlic  Hal  rail  is 
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eitTeloped  io'an  airtight  bag,  and  the  compreised  air  in  die  nfldalariagfte 
bag,  causes  it  to  press  upon  two  rollers  attached  to  the  leading  faiiini.  «1 
thus  impels  the  train. — See  Keene  and  Nickel's  invention,  page  505. 

A  second  improvement  consists  of  a  inspension  railwky  wmed  bf  the  mm 
means. 

I2th  JtUyt  1845.  J.  S.  Templeton.  Impelling  carriages  oa  lailaayi.  i 
modification  of  one  of  Mr.  Pinkus's  plans,  in  which  tocomuCive  engines  m 
worked  by  communication  with  a  pneumatic  main,  in  iHndi  the  nr  is  ddai 
rarefied  or  highly  compressed  by  means  of  air  pumps  woiked  by  ilitJaaB] 
engines. 

\2th  Jutjf,  1845.  J.  Malcomson.  Improvements  in  apparatns  used  ftr  pnfd 
ling  carnages  on  roads,  and  vessels  on  inland  watery  when  employing  Mm 
spheric  pressure. 

A  close  tube  is  laid  along  a  line  of  railway,  and  a  vacuum  is 
it  throughout  its  entire  length,  by  the  simultaneous  action  of  all  the 
engines  fixed  along  the  line :  the  close  tube  commnnicacteswitfi  the  sefetilsia 
tions  of  the  valved  atmospheric  main,  by  means  of  branch  pipes,  fuiniAed  vil 
valves,  by  opening  which  in  succession  a  vacuum  is  created  in  advance  of  lb 
piston,  88  it  enters  the  di^rent  sections  of  tiie  main. 

2\ti  July,  1845.  J.  Brett.Imp  ovements  in  atmospheric  propulsion,  wai  k 
the  manufactinre  of  tubes  for  atmospheric  railways  and  other  pnipoeefc 

A  series  of  hollow  pistons,  communicating  with  a  pneumatic  main,  are  pIsEBJ 
midway  between  the  rails  at  stated  distances  throngnout  the  line,  and  ttadd 
to  the  train  is  a  tube  (named  the  locomotive  tube),  having  on  tbe  mider  all 
a  slit  running  the  whole  length  of  the  tube,  and  at  each  end  of  the  tube  iii 
hiDged  valve.  In  the  passage  of  the  train,  the  tube  receives  within  it  Acfial 
pistons  in  succession,  and  the  compressed  air  rushine  through  the  pism  ^ 
impinging  on  the  banging  valve  at  the  end  of  the  tube  imp^s  the  train. 

29th  July,  1845.  G.  Beadon.  Improvements  in  propelling  vesaels  and  IbI 
carriages  in  raising  and  drawing  on  water  for  driving  machuery,  whidi  vcm 
of  raising  and  drawing  off  water  are  applicable  to  other  useful  purpoeea. 

Improvements  in  screw  piopellors,  and  applying  a  combinatioa  of  slfy 
and  direct  propulsion  to  carnages,  also  a  new  .pump  and  a  mode  of  incroflf 
the  adhesion  of  bands  to  driving  wheels. 

30th  July,  1845.  £.  Coleman.  Improvements  applicable  to  the  moriogrf 
locomotive  engines  on  inclined  planes  of  railway. 

Ascending  inclines  by  means  of  an  archimedean  screw,  attached  to  dielic^ 
motive,  and  working  into  a  line  of  rollers,  laid  down  midway  between  dwnli 
The  screw  is  driven  by  bevelled  geer,  fixed  on  the  shaft  of  the  driving  vfaedih 
and  on  the  axis  of  the  screw. 

3Ut  July,  1845.  J.  Quick  and  H.  Austin.  Improvements  in  the  constrndiM 
and  working  of  atmospheric  railways. 

1.  Forming  the  tubes  composing  the  atmospheric  main  of  two  or  MM 
longitudinal  pieces,  connected  together  by  elastic  joints,  so  as  to  allow  Ac  pi* 
to  expand  for  the  passage  of  the  piston  arm,  and  to  close  afterwards  }ff  B* 
pressure  of  the  atmosphere. 

2.  Working  lines  with  numerous  intermediate  stations  (u  the  Blsekvil 
nulway)  by  means  of  a  close  tube  in  which  a  vacuum  is  constantly  msiiitiMil 
by  the  engines,  and  which  communicates  with  the  atmospheric  mains  by  tead 
pipes  fitted  with  valves. 

3.  An  arrangement  for  making  a  smaller  number  of  fixed  engines  sufficfr 

4.  An  expanding  piston  to  suit  enlargements  of  main,  where  greater  poM 
is  required. 

7th  Aug.  1845.  H.  Smith.  Improvements  in  the  manufacture  of  wbedsll 
railways,  and  in  springs  for  railways  and  other  carriages,  and  in  axle-gnardalb 
railway  carriages. 

The  principle  of  these  improvements  consists  in  a  method  of  wel^i^  Aoi 
ing,  and  fixing  the  tyres  of  wheels;  and  of  making  naves  of  wrought  ma;  I 
bending  the  pistes  of  springs  to  the  required  shape,  and  in  aawing  the  idi 
guards  out  of  plates  of  iron,  brought  to  a  red  heat. 
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■1845.  Kmairaet  Henry.  Improv«ineuta  in  atroospberic  railwDy*. 
Ft:     ^         'i.i^pberic  tube  ii  formed  in  tbe  mdtf  of  the  tube,  and  the 
li  .  losed  by  tite  pressure  of  s  loag  has  or  hose,  iaflated  with 

'V  4  shield  uf  vrougbt  iron  bolted  to  the  tube. 
Ill  ill  the  lube  in  produced  by  finit  fiUing  with  water  large  close 
iicctcd  with  the  tube  by  pipe*  and  vatveft,  und  tbe  opening  the 
ion  helwrcn  the  two,  and  allowing  the  water  to  run  off'. 
8*16.  J.  K.  Kill.  Certain  improvcioeuia  iu  auno8pberic  propulsba 
tt  water  ai  well  oa  land  carriage*. 
1843.  M.  I'oole.   UnprDvemenlB  in  rails  for  railways. 
I84A.  T.  R.  Cnunpton.  Improvementa  in  locomotive  anginea  and 

1H4&.  F^  Harlow.  Improvements  in  atmoaphcric  railways. 
1846,    S.  Reed.    Certain  improvements  in  railway  rails  and  chair*. 
1845.  T.  WorsdcU.  Certain  improvementa  in  apparatus  to  be  attached 
iloyed  in  connexion  with,  railway  carriage!. 
1845.  i.Oni.  Improvements  in  ilccperv  or  blockt  for  supporting 
[)i!:8cnbeil  ul  page  425. 

1845.     Fallcr.      ImproremcntB   in    the  cooslructioo    of    railway 

1845,    R.  W.  Brandling.    InproTeroenti  in  raUways  and  railway 
r  tbe  security  and  coovonience  of  the  public. 
184.^.  C.  Fl. Collins.  Improvements  in  atmospheric  railwgya, 
1845.  D.Crawford.  Improved  meana  of,  or  machinery  for,  arrest' 
of  railway  carriogca  and  trains. 

]845,  J,  Fori^yth.  Certain  improvements  in  itgnid^  or  in  the 
^ting  figiiala,  which  are  Hp])hcable  to  the  working  of  railways,  und 
«lsu  applicable  to  maritime  purposes,  nod  for  certain  improvt^ 
vriing  of  railways. 

1845.  B.  Dunkin.   Improvements  on  wheels,  as  applicable  to  rail- 
la,  and  Ml  tlie  mechanical  contrivances   by  which  railway  carriages 
from  one  line  to  another  line,  or  on  to  what  urc  generally 

1845.  G.  H.  Dmion.  Certain  improvenieAU  in  conveying  intcHi- 
•onc  part  of  a  railway  train  to  another. 

I.  m-ir>.  J.  O.  Word  and  W.  Hillii.  hnprovements  in  the  construction 
And  in  mnchinery  and  apparatus  for  working  carriages, 
k  1845.    C.  Vaux.    Improvementa  in  apparatus  or  roachiDery  for 
luxidetiti  to  carriage!  and  pasaeogots  on  tailways,  part  of  which 
Its  are  ajipltcable  to  save  lives  and  property  in  other  places. 

ISI.*!.    K.  B^  Wilson.     Improved  apparatus  applicable  to  swivel 

turn-tables. 

IH45.   H.B.Powell.   For  certain  improvements  in  carriages  to  be 

and  other  road*. 

1H45.  Kropflt  Edge.  For  certain  improvementa  applicable  to  the 
ulfll  of  engines,  tenders,  carriages,  and  waggons,  Co  be  used  upon 

1845.  Robert  Rettie.  For  an  improved  method  of  signalising  or 
I  on  »ea  or  land,  preventing  collision  at  sea,  and  giving  signals  of 
improved  burners  with  glosses  coloured  and  signal  cards,  applicable 
In  all  the  various  departments,  as  well  as  jireventing  of  accidents, 
dn  is  at  fiill  speed;  also  the  diurnal  for  railwRvs,  townii,  villagei,  &c. 
J845.  J.  H.Johnson.  For  iniprorements  in  the  nialeriaU  employed 
l>g  and  working  atmospheric  railways. 

1H45.    Taylor  and  Condcr,     Improvementa  in  propelling  on  rail* 
frTl.cd  ai  noge  500. 
t-  Swinburne,    For  improvements  in  railways,  and  in  the 

nd  carrying  thereon. 
li>.  CH.Grcenhuw.    For  improvement  in  the   constructioa  of 
nilway  carriages. 
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6fA  Jan.  1846.  J.  R.  Boiek.  For  improremento  in  ike 
plication  c/t  ntilroad  carriage  vh««lsL 
-   13M  Jnn.  18-16.  R.  B.  Loogridge.  For  an  improved 

20M  Jan,  1846.  R.  A.  Brooman.  For  certain  iniprov«m«nl>  ■  tAwwf 
corainon  road  carriage!. 

22dJam.  1846.  C.Wheeler.  Certain  tmproreme&ts  in  the 
working  of  railirays. 

22(//aa.  1840.    F.  W.  Camptn.     Certaia  unpmveuicnia  is 
applying  motive  power. 

31«</afi.  1S46.    M.  Rimington.    Certain    isnproi'emenU  m 
Bppljdng  motive  power. 

31jf  Jan,  1846.  A.  Etienne.  Improvements  in  the  conatmetioa  iJ 
railway  carriagei,  and  in  the  means  of  preventing  accidenta  on  nulva^ 

Jid  Feb.  1846.  £.  CbeMhire.  Improvements  in  apparatiu  to  be  appUaAM 
way  carriagtfl,  to  reduce  the  prejudicial  cfiecu  of  coUiaiooa  to 
railway  carriages. 

3</  Ftb,  1846     S.  Brown.    Improvements    in  gas  engnwa,  and 
carriages. 

11/A  Feb.  1846.  Clark,  Freeman,  and  another.  Improremento  in 
and  applying  motive  power. 

U/A  Ffb,  1846.  O.  Stephenson.  An  improvement  in  locomotive; 

IGtA    Feb.  1846.    Nasmyth.     Improvements  in   engines,   or 
obtaining  and  applying  motive  power. 

\9th  Ftb,  1846.  K.  Nisbet.  Improvements  in  locomotive  engim 

27M /V6.  1846.  J.S.  Templeton.  Iinprovcmunta  in   propelling  csni^Ml 
TBllways,  and  improvements  in  propelling  vessel*. 

Wth  Marchj  184(3.  W.  Naime.  For  a  new  mode  or  new  modes  of  pt 
corriages  along  railways. 

Wth  Marchj  1816.  U.  Austin.  Improvements  in  the  construction  of  ( 
and  railway  carriages. 

IIM  March,  I84G.  H.  Bovill  and  another.  ImprovenienlA  in  appAiillBI 
cable  to  the  working  of  atmospheric  and  other  railways,  canals  and  mil^ 
improvements  in  transmitting  gas  for  the  purpose  of 'lighting  rvilwaya. 

IIM  March,  1840.  J.  Banfield.  Improvements  in  making  signals 
munications  on  railways  and  between  nvil ways,  engines,  carriage^ai 
which  are  also  applicable  to  other  localities. 

2Zd  March,  1846.    J,  H.  Gandell  and  another.    Improvements  ia 
stniction  of,  and  in  the  mode  of  opening  and  closing  of,  moveable 
arches,  for  the  purpose  of  carrying  railways,  tramways,  or  other  roid%j 
caiiult,  lock?,  docks  or  other  open  cuttings. 

25fA  Marckf  1846.  T.Pope.  Improvements  in  apparHtus  for  moving 
carriages  on  to  railways,  and  iu  machinery  for  lifting  ur  moriiig  heavy 

1  SI  A  yfpri/,  1846.  k.  Gallowav.  Improvementa  in  locomotive  engines. 

7th  Aprils  1846.  T.  Moiling.  Improvements  in  marine  stationary  and 
motive  engines. 

28M  Ajtril,  1846.  C.  de  Bergue.  Improvements  in  atmospheric  railw*^ 

'£2d  May,  \M(j.  H.  G.  Hulme.     Improvenieuts  in  the  construction  «  ^ 
ways,  and  in  the  carriages  to  be  used  thereon. 

26M  Moij,  1846.  J.Montgomery.  Improvements  in  theconvtructionofi 
boilers  and  steam  engines,  and  in  steam  vessels,  and  in  the  niachiiiery  forj 
pcHtng  the  same. 

26IA  iVay,  1846.  K.  A.  Cowpcr.  Improvements  in  the  manufacture  of 
way  chairs. 

4f/i  June,  1846.     J.C.  Rubertson.    Improvements  in  railways  and  rull 
carriages. 

17/A  i/tufc,  1846.  W.C^irmack.  Imnrovcmenta  in  obtaining  motive  poww 

10/A  Dec.  1846.  T.  V.  Allier.  For  improvementa  to  brakes  or  mMbwory 
stopping  or  retarding  carriages. 
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S.  Orapec,  prepared  by  Butfenng  ibcm  to  remain  on  the  vine  til) 
rfceCly  npo,  and  then  drying  them  in  the  tun,  or  by  the  beat  of  an 
'  fynner  are  e^tt-eincd  as  much  the  beat. 

91TV.  That  sensible  change  wliicti  first  lakes  place  in  utls,  when 
■ttMne  time  to  the  air ;  stippDnetl  by  cbeni'iKlA  to  be  anuh)gnu!i  to  the 
rnetali.  For  it  appeam  that  the  prncesses  employed  to  countertu-'t 
cpend  upon  the  combination  of  oxvgen  with  the  extractive  |iriiiciple 
the  oily  principle  ia  naturally  combined. 
^Vt''^!<'>^^.  The  act  whereby  a  body  is  bronubt  In  occupy  more 
txpand  into  a  larger  bulk,  witliout  the  apparent  accei»ion  of  any  new 
This  is  commonly  regarded  as  the  ctTect  nf  heat,  or  the  matter  of 
pelling  the  particles  uf  the  body  rarefied  fartlier  froiu  the  centre  of 

A  apecicfl  of  file,  on  which  the  cutting  prominences  are  distinct,  being 
nuichin;^'  with  a  point,  insieail  of  cutting  with  a  chivel. 
lA.     An  alcoholic  liquor  prtpared  from  the  kernels  of  varioiu  kinds 
mrticulttriy  those  of  cherries  and  apricots. 

A  kind  of  cane  much  employed  in  the  useful  arts.     They  grow 
along  the  banki  of  rivers  in  parti  of  Asia  and  the  neighbouring 
trtain  ipecies  furnish  cables,  cords,  and  withes,  of  exceeding  slreuglh  ; 
i^il  into  strifjs  for  making  the  seals  and  bucks  of  chairs,  baskets  and 
and  al^aut  articles  of  furniture  ;  those  which  are  larger  and  firmer, 
jmnta  ar«  more  distant,  afford  eleeant  walking;- stick*. 

'   '    I  containing  angular  teeth,  inio  which  a  pall  drops,  to  pre- 

nmning  back.      A  circular  raich  is  ctdlt'd  a  ratchet  wheel. 

>..i  1  lON.  A  careful  repetition  of  distillation,  fay  which  the  results 

See  ALCOHOL. 

T)»  •(  nnrt  of  a  loom  resembling  the  teeth  of  a  comb,  between  which 

irp  are  i<«parated. 

\  cylinders,  or  frames,  on  wliich  lineR,  threads,  &c.  ore  wound. 

NCi.     'lite  opening  of  the  yearns  between  the  blanks  of  vesat'ts,  by 

n*,  for  the  fiurpose  of  caulking  or  re-caulking  lliem  witli  uakuui. 

"G»  in  general,  is  the  art  of  purifying  any  thing;  but  the  term  is 

drf^tood   to  apply  to  (he  purification  of  metals,  particularly  gold 

the  alloys  with  which  they  may  be  mixed.     As  gold  and  silver 

the  combined  action  of  air  and  fire,  there  is  a  possibility  of  piiri- 

Ivcr  from  all  alloy  of  the  other  metals  merely  by  the  action  of  tire 

ping  tliem  fused  till  all  llw  alloy  be  destroyed;  but  this  purifi- 

very  tedious  nnd  expensive,  from  the  great  consumption  of  fuel. 

with  copper  has  been  exposed  above  sixty  hours  to  a  glass-huutts 

t  being  perfectly  refined  :  the  reason  is,  that  whrn  a  small  quantity 

et  mftiili  reinaitis  united  with  gold  and  silver,  it  is  protected  from 

of  the    air,  which    is   necessary  for  combustion.     Tfaia   refining  of 

aUi'ar    merely  by  the    action  of   fire,  wliich  was    the  only  method 

WD,  was  vt^ry  tedious,  dilticuU,  imperfect,  and  espensive;  but  a 

d  more  advantageous  method  has  been  long  praetJBed.     This 

e  to  the  allnyed  gold  and  silver  a  certain  quantity  of  lend,  and 

)r  'o  the  oction  ot  fire.     The  veMtl  in  which  the  refining 

i  It  shollow,  that  the  matter  which  it  conlainn  may  pre- 

t   surface  possible.     'JTiis  form   resembles  a  cup,  and 

1  The  furnuce  ought  to  he  vaulted,  tbnt  the  heat  may 

to  til  '  t  the  metal  during  the  whole  lime  of  the  operati*in. 

nrfac«   a  dark-coloured  cniii  or  pellicle  is  always  fonning ;  but  when 

rals  Eire  disiipaicd,  the  surface  of  the  gold  and  silver  is  secDcIeai 

that  the  metal  is  free  from  alloy. 

■  s,  is  the  return  or  regresaive  motion  of  a  move 

1  t;4iciiun  of  another  body  on  which  it  impinges.    The 

r,)>nct,  is  altribiitahle  to  their  elasticity ;  and  the  more 

iL.h  property,  thv  greater  will  be  their  reflection,  all  other 

e  saute. 
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RESISTANCE, 


REFRACTION,  m  Mttkatde*,  it  the  demiion  of  s  body  in  motJont 
original  courie,  arUinf;  from  the  diiCsrait  densities  of  ibe  wrenl  paru 
medium  through  which  it  passea, 

\iV.?K\iJY.\i\'V0VL\,inChemiMtryandOi»tiUat%on,  ta  a  v«sm1  for  c« 
ltqiild«,  or  conilonting  vapour  into  liquiJa,  by  Lhe  Appliration  of  cold  waler. 
cominon  worm-tub  is  a  spctinicn  ;  but  refrigeratories  are  of  nunuran  Co 
See  ALCOHOL.  CONDENSER,  &c. 

REGISTEK.  An  aperture  or  valve  ptaoed  in  a  chimney,  ttore,  or 
for  rf*g;ul.uing  the  quBntity  of  air  to  be  admitted. 

REGULUS.     A  term  tliat  vat  given  to  metallic  matters  when 
from  their  ores  by  fusion. 

RELIEVO,  or  RrLiKr,  are  terms  applied  to  that  mode  of  working  to 
ture  by  whirh  fi(*urE^ii  are  made  to  project  from  the  ground  or  body  ea 
they  are  formed,  und  to  which  they  remain  attached.    I'he  aame  term  Si 
whether  the  figure  is  cut  with  the  chisel,  modelled  in  clay,  or  cut  in  mi 
other  lubitance.    There  are  three  kinds  of  relievo  : — First,  n) to-reliero^  (or 
relief,)  when  the  figures  are  so  prominent  from  the  ^ound,  tli:it  m.  r 
part  of  them  remains  attached  to  it     Mexzo-rclicvov  (or  !> 
half  of  the  iigure  rises  from  the  ground,  in  such  manner  t: 
divided  by  it-     Ba«so>relievo,  (or  low  relief,)  when  the  work   m  i 
from  the  ground,  a«  inmedalv,  and  eener^Iy  In  friezeti  and  ot  v 
parts  of  buildlnn.     Low-relief,  or  baa<relief,  ie  the  eomprehti 
which  nil  works  in  relievo  are  usually  inditcrimioately  denominaf 

RENNET.  The  coagulum  prepared  from  the  itomacb  of  a  cait,  cnipii>« 
making  cheese. 

REPULSION,  in  Phynicsy  that  property  in  bodies,  whereby  if  they  an  |d 
jnst  beyond  the  sphere  of  each  other's  attraction  of  cohenon,  they 
recede  and  %  ofi*. 

RESIN.  A  solid  inflimmable  lubstaiice  of  aresetable  origin,  xni]  i 
in  aleuhol;  it  reaemhlcs  ^m  in  appearance,  bnt  diners  ironi  It  Liii'fly  in 
■olubilitv  in  water  ;  in  which  gum  is  soluble,  and  not  in  ft!  -tg| 

to  have  be«n  volatile  ods  rendered  concrete  by  the  absi>rpii  >  ..en. 

exposure  of  the«e   to  the  open  air,  and  the  decomposition   af  tidd^  iqipUi 
them,  evidently  prove  this  conclujtiun.     What  is  most  generally  kiwwn  b) 
name  of  resin,  or  rusan,  ii  tlie  rc»iduum  left  after  distilling  the  ec: . 
turpentine,  and  which  is  run  or  ludlud  out  of  the  stilt  into  crukn  < 
sale.     In    commerce,   this   product  is  called  brutcn  roam.     Tlie  yrw.iu' 
made  by  ladling  out  the  hrown  rosin  from  the  still  into  a  vcaacl  of  h» 
a  violent  effervescence  ensues,  and  the  rniin  absorbs  one-rivlilh  of  iU  wei 
waler.     It  is  more  friiible  than  the  brown  rosin,  bul  the  lighter  coUnr 
yellow  adapts  it  better  in  some  purposes. 

RESIST.^NCR,  w  Ftuldi,  is  that  opposition  to  the  motion  of  a  body 
arises  from  the  inertia,  tenacity,  and  frtction  of  the  porta  oC  tke  Atiitt  in 
it  moves.     If  any  body  move  through  a  Ihiid  wiili  a  given  V' 
evidently  displace  a  certain 'number  of  particles  with  a  giwn  v< 
thus  giving  motion  to  the  particles  of  fluid,  it  miuhi  lose  a  pn^ 
lots  of  motion  is  the  ctfect  of  resistance.     When  a  body  chti^ 
resistance  is  not  changed  in   the  same  proportion:  ! 
double  .its  former  speed,   it  will  manifestly  set  in  m 
tides,  and  each  of  these  parlicUs  will  be  moved  with  - 
In  tlie  same  way,  if  the  relocity  be  triplt'd,  three  tini< 
must  be  put  into  motion  with  a  triple  velocity.     Thu 
velocity  produces  a  fourfold  resistance,  a  triple   vvloctiy  s 
that  is,  tile  resistance  increases  proportionally  to  the  squ  i 
The  resistance  is  also  increased  in  the  same  proportion  as  \\i^  sjra  ef  Ut«  _ 
immeried;  it  is  also  increased  aa  the  density  ol  the  fluid  racdinm.     If  the  | 
does  not   movD  with  ils  face  perpendiculnr  to  the  direction  uf  '•■ 
resistance  will  be  diminixhed,  both  nn  account  of  ■  Ices  surface   < 
and  the  oblique  action  of  the  particles  on  the  plane.     Prom  Cba» 
the  resistuice  will  be  diminished  as  the  cube  oif  the  tine  ot  ll 
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»laiic  makes  with  Uie  direction  <if  its  ntolian.  The  resistance  is  the  tame, 
rbether  the  body  move  in  the  fluid,  or  the  fluid  move  against  the  body.  The 
absolute  resistann*  to  a  given  plane^  by  a  fluid  acting  with  a  certain  velocity 
wrpendicuUrly  to  its  face,  t«  equal  to  tlie  weight  of  a  column  of  fluid,  whose 
»we  is  the  plane  and  height  equal  to  that  through  which  a  heavy  body  must 
kll  to  acquire  the  given  velocity :  a  consideration  of  tlie  luw  of  resistance,  a 
Emit  to  our  sf>eed  in  navigation,  which  soon  becompt  insuperable. 

RESOLUTION  OF  FORCES,  or  r«o/«/i»»  0/ mo/ionj  is  the  act  of  dividing 
%ay  tinf;le  force  or  motion  into  two  or  more  others,  in  ditferent  directions;  or 
rf  flnding  the  quantities  of  two  or  more  forces  or  motions,  which,  taken 
togetlter,  shall  produce  the  same  quantity  of  force  or  motion  with  the  qiveu  one, 
Iftd  ia  iheiamc  direction.  Thi:i  is  the  reverse  of  Composition  as-  Fohces  or 
tfoTioN  ;  which  see. 

RETAHUATION.  The  act  of  checking  or  diminishing  the  velocity  of  a 
kody  in  motion.  Tlio  two  grand  causes  of  the  retardation  of  moving  bodies 
Ire,  the  resistance  of  the  medium  through  which  the  body  moves,  and  the  action 
■f  gravity. 

RKfOIiT.  A  vessel  used  in  distillatory  processes,  usually  of  a  pear  shape, 
I>i4h  a  long  beak  ;  but  they  are  inoditicd  in  a  great  variety  of  ways.  See  G.AS. 
REVEKBERATOR.Y.  A  furnace  or  oven,  wherein  the  flame,  or  current  of 
Rated  guet  from  the  fuel,  ia  caused  to  reverberate,  or  be  reflected  down  upon 
tin  rabatojice  under  operation,  before  passing  into  the  chimney:  such  rever- 
bcratortes  are  therefore  usually  made  willi  dome  lops,  against  which  the  flames 
Kr.  first  impinge,  and  then  curve  downwards  upon  tl>e  bed  of  the  furnace. 

RllODIL'-Xf.  A  new  metal,  discovered  by  Sir  H.  Davy  amongst  crude 
klstiua;  specific  gravity,  II.-  It  unites  eiLsily  with  every  metal  with  which  it 
Ms  \ir*n  tried,  except  mercury  :  with  gold  or  silver  it  forms  a  very  mulk-ablo 
hfioj,  Dut  uxidated  by  a  high  degree  of  heat,  but  becomes  encnisted  with  a  black 
l>lide  when  slowly  cooled ;  one-sixth  of  it  doea  not  perceptibly  alter  the  colour 
>f  sold,  hut  renders  it  much  less  fusible. 

ftJCE.     A  hard,  white,  farinaceous,  and  very  nutritive  grain,  which  grows 
intK<f  E^M  and  West  Indies,  and  other  warm  climates;  it  grows  to  the  height 
feet,  with  a  stalk  not  unlike  that  of  wheat,  but  fuller  of  joints,  and 
resembling  those  of  the  leek.     It   brandies  out  into  several  stems, 
tMj»  of  which  the  grain  grqvvs  in  clusters,  and  each  of  them  is  t^rrainaiifd 
to  ear  or  bcsrd,  enclosed  in  a  yellow  rough  husk.     When  stripped  of  this 
bt  and  a  thin  under-skin,  the  grain  is  shown  to  bi*  of  an  ovul  fnrm,  and 
tiful  white  colour.     The  native  mode  of  shelling  rice  (or  pndily,  oa  it 
ill  the  rough  state)    in  India,  is  by  phicing   it   in  a  large   hullow   stone 
ar,  and  striking  the  loose  grain  with  a  conical  stone  or  pestle,  by  which 
stanily  forcibly  pressed  and  disturbed  ;  and  thus,  by  nertrvering  efforts, 
huiks  are  rubbed  ofl.  This  process  is,  however,  a  very  leuious  and  laborious 
and  to  remedy  it,  a  variety  of  inventions  have  been  succpsxttdly  introduced 
d  iniprured  upon.     The  general   practici?,  of  late  years,  has  been  to  employ 
Ilstiines  for  depriving  the   paddy  of  the  outer  shell,  the  storips   being  set   at 
a  distance  apart  as  will  detach  the  shell,  without  crushing  the  interior 
The  stones  are  covered  by  a  hoop  or  case,  which  entirely  encloses  them, 
g  a  «pace  all  round  between  the  stone  and  the  hoop  of  about  two  inches. 
•oe  side  of  this  hoop  is  a  hole,  through  which  the  husked  rice  runs  out  upon 
la» sieve,  kept  agitated  by  the  mills;  in  pas^ng  ovt-r  this,  the  dust  and  sand 
•eparsUHl;  it  then  falls  into  the  winnowing  machine,  which  separate*  the 
k  Tnim  the  nce.     There  is  one  of  the»c  machineK  to  each  pair  of  stones,  to 
te  thence  from  the  husk,  in  itspasiage  from  the  Ktones  to  the  bin. 
rioe  in  this  stage  of  the  operation  is  more  or  less  red,  nothing  more 
done  than   the  separation  of  the  husk ;    aHer  this,  it  is  taken    to  the 
in^  mnchine.   where  the  inside  cuticle,  or  red  skin,  is  detached.     This 
<  ■*  of  a  stone   of  coarse   grit,  Axed   on  a  spindle  like  a  grinding- 
is  .enclosed  in  0  case  made  nearly  to  fit,  leaving  a  space  all 
m  a'K'ii;  an  inch  between  the  stone  and  the  inside  of  the  case:  this  case 
t  of  plati!  iron,  and  punched  full  of  small  holes,  like  a  grater,  with  the 
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rough  tide  towards ;  it  is  m  contrired*  that  the  esse  may  v»  raoal  «j^^ 
stone,  or  it  may  reraain  stilt  while  Uie  stone  is  tumiog.    Tbe  rkvb^  ' 
betweea  the  case  aud  tbe  stone  at  a  sliding  door,  or  openi^  in  tke  or 
space  ii  about   two  thirds  filled;  the  stone   is   then  pat  in  ^ajnfAu— 
making  at  least  250  revolutions  a  minuse,  by  a  strap.     Tbe  caM  iaali*^ 
turn  very  slowly;  this  changes  the  position  of  the  rice,  wad  tvayfrvi ' 
succession  comes  into  contact  with  the  stone,  and,  rubbing  luoii«|avn^ 
other,  an  accumulation  of  heat  (which  produces  an  enlsrgcwaiitaf  tefn^ 
and  consei]uently  splits  the  red  skin)  ii  produced,  which  serves  la  laaiav 
skin;  and  this  forming  a  'ed  dust,  finds  its  way  oat  of  the  boI<i  la  iboi^ 
and  leaves  the  rice  perfectly  white. 

The  cleansinjc  of  rice  in  this  country  is  of  modern  introductioxi,  and,  6ttik 
apparently  growing  importance,  we  snail  add  some  accoani  uf  the  paoiA 
veeently  patented  for  that  purpose. 

Mr.  Ewbank's  patent  of  1819  informs  ut  that  the  paddv  ii|ftrml 
from  foreign  matier  by  pawiag  it  over  a  screen,  which,  detainitt^  tht 
allow  the  impurities  to  pfisi  through.     The  paddy  in  this  state  is  taken 
stones,  set  at  a  proper  distjuice  apart  to  nib  off  the  external  ihrlls  o 
the  husks  are  next  blown  away  by  a  fanning  machine;  the  rice,  thus 
cleaned,  is  then  depoiiited  in  mortars,  where  it  is  beaten  and  tri 
depriving  it  of  the  thin  red  skin  ;  and  when  the  trituration   has 
far  enough,  the  contents  of  the  mortars  are  sifb*d  upon  a  **  siopiog 
Tolving  screen,"  which  is  composed  of  three  distinct  wire-clotba,  m 
degrees  of  fineness.     Tbe  finest  under  clolh  allows  the  dust  or 
through,  but  detains  the  broken  rice  ;  the  second  or  middle  cloth 
broken,  and  detains  the  whole  rice,  while  the  coortrat  upper  cloth 
the  whole  rice,  or  husked  grains  to  pass  through,  and  detains  the  unfa 
is  taken  back  to  the  millstones  to  be  operated  upon  again.      I'he  riee, 
imperfectly  clean,  is  afterwards  taken  to  the  polisliing  and  whitening 
which  consists  of  two  cylinders  placed  concentrically;  the  ex  tenor  c 
lixed  or  itationary,  and  the  interior  one,  which  is  made  to  revolve,  i 
with  shcep-skini  with  the  wool  on  the  outaide.     Between  these  two 
the  rice  is  put,  and  the  inner  cylinder  being  made  to  revolve,  the  rice  i 
by  the  constant  friction  of  the  wool,  and  thereby  polished  and  whitened. 

A   second   patent   eranted  in    May,  1827,  lo  Messn.  Lucas  and   ~ 
relates  to  an  improved  method  of  treating  the  rice,  that  is,  After  it 
husked.     For  the  purpose  uC  depriving  or  gettin;;  rid  of  the  red  pelUcl^ 
it  united  to  the  rice  t>y  a  giiiiiniy  substunce,  they  employed  in  sueeca ' 
or  more  sets  of  mortars.     When,  by  ihe  trituration  of  the  pestles,  the 
or  glutinous  matter  begins  to  disengage  itself  (which  is  immediately 
by  the  rice  moving  sluggishly  under  the  pestles),  it  is  to  be  taken  oat  of 
first  set  of  mortars,  and  carried  to  a  second  set,  wherein   is  to  be  mind 
the  rice  a  quantity  of  the  external  husks  well  dried,  in  tbe  proportion 
fourth  or  two-fifths  in  bulk  to  that  of  the  rice.     The  triturating  and 
process  is  then  renewed  upon  this  mixture,  the  dry  husks  greatly 
cleaning  and  whitening  the  grain.     AAer  this  the  inatts  is  to  be 
aereened,    to   separate   the  refuse;  when  the  rice  is  taken   to   the 
machine,  as  before  described,  which  terminnti^s  the  process. 

In  the  month  following  the  date  last  mentioned,  Mr.  Melvil  Wilaoa*  a 
chant  of  London,  took  out  a  patent  for  an  improvement  in  hoiking 
which  the  operation  was  conducted  simply   by  the  collision   of  the 
paddy  against  each  other. 

The  apparatus  consists  of  a  long  hollow  cylinder,  around  the  interior 
of  which  are  lixed   a  series  of  angular  bars,  projecting   towards   the 
the  cylinder;  llii»  cylinder  revolves   loosely  on  a  central  shaft,   which  | 
through  it,  and  is  proviilod   with  a  similar  number  of  bars,  pointing 
from  the  centre  lo  the  circumference,  and  passing  alternately  between  tlie 
in  the  cylinder,  •o  as  in  leave  an  inch  free  fpace  between  them.  Thu^  dt 
the  cyhnder  is  placed  in  nn  inclined  ]Hmrt)on  ;   the  rice  U  allowed  to  enter 
the  lop,  while  llic  cylinder  is  mude  to  revolve  with  a  **  slow  motion"  ra 
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th*  Asia  movinjt  «t  the  same  Limo  at  **a  bii;h  ni«ed."  and  in  a  con* 

< 'Illy,  «f  the  rice  passes  thruuffti  tlie  cylinder,  it  will 

uiid  luriR-t)  abuut;  and  the  liuik,  will,  it  is  uid,  be 

UC10IL-  ji.-<:^i)i^  at  the  lower  end  of  the  cylinder, 

ler  the  cuiistntctioD  of  tlic  interiur  uf  (he  cylinder  perfectly  under- 

!xcd  diagrams  will  he  siifncient. 

lents  a  plan  of  the  cap  of  the  C)'linder,  nut 

Agr  to  the  oxii,  which  paiaef  through  it^  but 

tuimg  which  iiuppurls  (ho  hopper;  it  serves  to 

^ain  into  the  cylinder,  and  to  keep  out  adven- 

itances. 

called,  in  the  specification,  "a  socket   wheel;" 
"^  !tly  under  the  cap  to  the  cylinder,  and  the 
nft}\  tlie  docket,  which' -wrves,  therefore,  rs 
both  the  axis  and  the  cylinder,  permitting 
lo  revolve  freely  in  contrary  directions.     For  (he 
ice  of  removal,  this  wheel  is  miide  to  divide  into 

which  ore  bolted  together  when  in  use. 
{fives  a  iranavBrse  section  u(  the  cylinder  and 
of  which  being  shown  as  provided  with  four 
number  being  fixed  in  each  parallel  circle,  and 
ly  aj  respect*  those  on  the  cylinder,  and  those  on 
ThiB  MTiion  likewise  shows  the  cylinder  In  be 
•listinct  pieces  or  segments  ;  on  each  of 
i«  Hxcd  a  longitudinal  row  of  viniilar 
-II  ..my    fuur  (the  number  m  one  circle)  are 
[to  vicM-,  to  prevent  confusion. 

tranivarse  section  of  one  of  the  before>men- 
iwiag  that  they  are  ot  the  figure  of  a  quaJ* 
I,  (bat  shape  being  preferred  by  the  patentee 
irpoiv  in  queitlion. 

m  plan  of  tlie  bottom  of  the  cylinder ;  it  is 

tUkvthe  socket  wheel,  described  in  Fi>f.  2, 

.between  the  ttpoket  are  closed  ;  in  each  of 

lenta  a   Urge   ajwrture   is   made   for  lite 

groin,  which  is  regulated  at  pleasure,  by  sliding  doors  to  each, 

took  out  a  second  patent  in  1830  for  "an  unproved   method   of 

tad  cleansing  poddy  or  rou^h  rice,"  which  may  b^  briefly  described 

ig  of  a  series  of  inortars  with  solid  bottom  and  uVfe  gides ;  the  latter 

of  wire  guuze,  or  perforated  metal   plates,  strengthened  by  ribs  of 

'Dieae  tiiortarg  are  placed  in  a  row,  and  their  contents  operated  upon 

of  pestles  suspended  to  a  revolving  crank  shaft  above,  the  pCHtle  rods 

le<i  in  their  action   by  a  suitable  frame  underneath,  sliding  between 

idards  which  support  the  crank  shaft.     The  intention  of  die  "  sieve 

irtars  xa,  that  the  rice  may  puss  through  aa  soon  as  it  is  cleaned, 

rbeated  by  the  uibaequent  operation  of  the  pestles. 

pution  one  more  patent,  which  was  recently  granted  to  Mr. 

lool,  fur  the  same  object.     Instead  of  a  puir  of  millstones  for 

shelling,  the  specification  of  this  patentee  directs  the  em- 

-gtone,  and  wlint  we  will  take  leave  to  call  ontf  mi[\-u*ooti 

fi^ut'  to  the  stone),  and  between  these  two  substances  the 

be  milled  in  the  same  manner  as  between  two  stones.     The  second 

uf  t;.'.:ir];;  off  the  thin   pellicle  is  to  he  performed  by  rubbing  the 

Ktl  surfuces  of  two  wooden  ninners  which  are  cuvered  with 

wuol  on.     But  Mr.  Shiel's  mode  uf  applying  the  sheepakin 

i^wbauk's  before  described  ;  the  wool  being  placed  by  Mr. 

face  of  l)ie  ruunetfi,  so  that  the  rice  is  operated  upon   by 

t|kui%and  owing  to  the  springiness  of  the  wool  underneath, 

pressiu-e. 
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RIFLE.  Tlie  name  ^ven  to  a  flir-unn  from  the  pKulUr  cunslTuctMffi 4 Itt 
barrel,  which  is  ctit  inlemally  into  lung  tpirttl  gruovn^  ihat  tunaHy  nxakf  bU' 
une  rcvoUition  through  its  Icugtfi. 

lUGGKR.      A   cylindrical   pulley;    known  utio  by    ihe   lerni  drttm,  bl 
uiachinerV' 

KIGGING.  a.  gfneral  iintn?  rireti  to  all  the  ropvs  employed  to  «up}MHt 
masis,  aiid  to  extend  or  reduce  Ine  tails,  or  arrange  tbem  to  th«  dispo«il»n 
the  wind* 

ROADS.     Tlie  BubjceC  of  this  arlicle  ap«nt  to  ua  to  vast  a  iitld  of  in^uir^j 
that  it  is  impossible  to  do  justice  to  its  importance  within  the  limits  p 
tit  us.     To  the  curioufl  explorer  of  ancient  recorita,  a  m'nrt'h    ii 
roads,  from  the  earlietit  ages  of  antiquity,  would  repay  his  utio 

Ui    the   philosopher  it  offers   ample  scope  for  np  '  •    ' nj 

theorist  may  »peculnte  on  theinlluence,  mural  nm!  Ta 

of  communicttlion  between  distant  membera  of  il._  :. .... 

sound  rcasoncr  find,  in  the  opening  of  goud  ruads  ulone,  data  on  which  to 
a  true  estimate  of  the  progress  of  society. 

Roftds  may  be  de«critH.>d  as  both   the  cause  and  efToct  of  civil 
formation  of  rouds  invariably  tending  to  improre  the  most  harht.- 
to  eroire  its  resources,  and  civilize  its  peitple;  while,  on  ((> 
internal  communications  of  a  country  dli'urd  the  surest  proul 
and  her  roads,  the  infallible  signs,    becartfte   the   certain  coit 
ciriliiution.     "  Let  na  travel,"  says  the  Abb6  Raynal.  ••  over 
of  the  earth,  and  wherever  we  find  no  facility  of"  trnv"- 
town,  or  from  a  \ilUg»f  to  a  hamlet,  we  may    ]iroiiuinu  ■ 
barinns."      "  Tlio  making   of  roads,"  observes   Sir    ii  ..- , 
admirable  Treatlie,  "  in  point  of  fact,  is  fundamenlally  essctir 
the  first  change  that  every  rude  country  must  undergo,  in 
condition  of  poverty  and  barbarism." 

The  wise  policy  of  the  Romans  taught  them  to  lay  open  lb©  c-i 
subdued,  which  might  afford  an  easy   Irnnsnort  of  their  ammuttltiuii 
plies.     In   Britain,  some  remains   of  the   Roman   roads  are  vet  vis 
Chester,  remnants  of  the  old   Roman  pavement,  colled  tlio   ' 
quently discovered  on  remoinng  the siiperincuniW'tit soil;  in  S-^. 
Roman  cauitcwiiy,  leading  from  Musselburgh  Bay  to  Abcrcr>in  :   m  n 
bourhond  of  St.  Albans  on  the  road  to  London — and  in  many  other  pUrek  A 
the   roads   discovered   ran   nearlv   in   dirvi-t   lines.      Nji''""''   "'i-*'" 
removed  or  overcome  by  the  eflrorU<  of  Inbniir  and  art. 
of  marshes,  lakes,  rivers  or  mnunlaina.      In  Hat  districts 
rood  was  raised  into  a  terrace.     In  mountainous  dietricta  ih<.' 
nately  cut  through  mountains  and  raised   nbuve  the  vslleys. 
either  a  level  line,  or  a  uniform  inclination.     They  fuunded  -■ 
where  the  ground  was  not  solid,  and  ruiseditby  strong  side  ' 
and  piers*  where  it  was  necessary  to  piin  elevatimi.     'Hie  ; 
great  military  roiids  wa«  16  Roman  feet  wide,  with  two  side 
wide,   8<»paratod    from   the   middle  way  by  two  raJsed  pelh- 
everv  mile  columns  woro  erected,  to  nnrk   the  distance  IW>t> 
blocKS  of  stone  for  fool  travell.Ts  In  rest  upon,  or  fur  h"*^'*  ■ 
steeds  with ;  temples,  triumphal  atchcs,   and  mausolutu  .1    u 

military  stations  defended  and  commanded.     By   the   t>"  i    Ou 

highways,  an  impulse  was  given  in  Britain  to  the  national  in 
of  the  Brtish  people,  essentially  commercial,   hastened  to 
facilities  (limited  as  lliey  were)  tor  intercourse  Hnd  traflic;   n 
attribute  to  the  conquest  of  Britain  by  the  Romans  her  (• 
superiority. 

A  road  should  combine  the  qtiatities  of  hardness,  amoothows,  and  iRcnipllj 
•oHditv.     To  obtairi  these  reqniKiles,  it  npiK-nrs   to  us    indis^'         V'      '  <.! 
care  should  be  taken  to  piepare  the  fouti<i<<iiun  for  the  dul  tq 

fHiint  mncb   diversity  ot  opinion  tfxiHin ;  Mr.  M^Adam  iiun.u 
elasticity  of  the  subsoil  is  rather  a  beiiefil  than  an   Injury,  fin 
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of  Mr.Trcdgotd,  and  oiHat  triniiicnt  mgiDe«rs,  that  on  a iubitiralum 
Datunsi  M  bog-land,  or  monMrt.  i(  is  impenttive  to  rendei  the 
finn. 

-In  properly  conducting  thin  piiri  uf  the  buiinou  of  roA(l-m*kingf 

.„.,.«=.,-v       I'he  ntino<9t    "'■'■• •■'  ■■''  •''"  ''  ''•"'   -••■■•—■  -t  will  be 

II-  hitii  to  ii>  ^litied  of 

__  L_ .'jiiie  tliL- ob;' :__  :  __: _     _:-;L't  wilU. 

lUt  iaud.  upeii  niaiit  draum,  rut  on  (he  tietd  Hide  ol  tbf  iV'nce*, 

}iitc  with  the  natural  wutcrcourits  of  (he  couittrv  ;   they  thuuld. 

pvp  beluw  the  level  ui'  the  beO  uC  the  ruad,  one  foot  wide  at 

feet  wide  At  top.     If  springs  riac  in  the  litc  of  the  road,  or  in 

leep  cuttingA,  stone  or  tile  ilrain*  should  be  made  into  tbem.     Ill 

11  drwHDi   technically  culled  milri!   drtiiua,  atiuuld   be  funned ;   the 

oil  the  inciiiiJiti'iu  of  the  roud.  should  not  exceed  1  inch  in 

iM  be  y  inches  wide  Ht  bijtiuin,  12  inches  at  top,  and  lOincbes 

ifC  to  thti  inclinations  of  a  rottd,  and  the  form  and  wetness  of  the 

ifiiini  of  good  mtiMinry  should  be  built  undiT  the  road,   having 

l*s  eumed  under  the  rood  fences.      One  of  che>e  should  bo  built 

rater  would  he  ;  and  when  the  riied  passes  along  the  slope  of  n  hilli 

kben  are  necciu^ry  to  carry  off  the  water  that  cnUeotu  in  the  channel 

on  tUtf  «tdo  next  the  high  ground.     Various  descriptions  uf  drains 

in    every  lituitiun  where    neceisary,  and  the  preservation  of  the 

the  road  secured  by  giving  it  a  proper  convexity  in  its  cross  sectioilt 

the  annexed  iM>ctiou,  designed  for  the  regulation  of  the  surfaces 

between  tlie  fences  of  the  Holyhead  road. 


»/» 


tr  convex  form  is  particularly  essential  on  hills,  in  order  that  the 
hare  a  tendency  to  fall  fr,im  the  centre  to  the  aides.  Thn  side 
id  all  the  road  drains,  should  he  repaired  nl  the  approach  ;ind  ollhe 

winlrr.  and  daily  attention  given  to  their  being  iVee  from  obstruction. 

y  a  pf'ptff  system  of  drniniep,  be  kept  dry,  they  will  be  mainUined 

itale,  and  at  proportionatly  less  expense. 

r,  ^. — The  breadth  of  roads  should  varr  accordinR  to  efrnitnstinces. 
..»..  ..r  Urjre  towns,  where  the  traffic  is  considerable,  the  ntad  should 
'  feet  between  the  fencei.     Where  'here  is  leas  trallic.  fifky 
I       The  whole  breadth  should,  in  thwc  cases,  he  mrtalUd, 
broken  Htonrs.     Near  London,  and  the  cjipiiaU  of  Ediuhurph  and 
rhaps  70  r«?l  is  not  too  great -a  widih.  and  a  footp.ith  should  be  pro- 
»-ch  side.     "'  The  road,"  snys  Mr.  Telford,  in  a  specification  for  th- 
is to  he  30  feet  wide,  exchnire  of  footpaths,  with  a  fall  of  « 
fhe  side  channels."     The  bed  of  the  new  rriad  hcin? 
1  of  the  inatorials.  should,  if  of  a  wet  or  srnngv  nntnr-. 
ips  of  stone  ;  in  some  situations  it  la  advisfible  to  lav 
lies,  of  from  5  to  7  inche«  in  depth,  with  their  broad- 
"inii,  and  the  whole  built  comprtcdy  together.      On  thli 
rfci/,' or  broken    stones  lo  the  dtpth  of  at  lensl  8  iuchet, 
•iste,  w>  HI  to  ftirm  a  ^''''i   " "'  ""mp«ct  hodv.     To  insjir  • 
•U.'  of  the  broken  stones,  is  huve  been  suggested. 

It  simpln  is,   thst  fvery  pi.  ;     ,  ,-,  through  a  ling  of  2', 

l«r.     On  this  bo  Ii  of  tnetal,  no  binding  or  gravel  should  be  use  I; 
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tbfl  angular  eides  of  the  meUl  ioon  lock  into  e*cb  other,  and  torm  a 
lurface.  In  the  lelection  of  road-metal,  wc  prefer  the  aeverai  varietie*  oi  ^ 
alone.  Tlie  beat  kinds  of  these  arc  lesa  friable  tluui  granite,  when  broken 
■mall  pieces.  It  is,  however,  of^en  necessary,  for  want  of  better  materials,  to' 
use  s^nidttlonc,  common  limestone,  and  chalk,  even  in  districta  where  there  a  t 
great  deal  of  traffic;  in  Buuie  instances,  where  coal  is  ubundaut,  tandsumeii 
reduced  tu  a  vitreous  mass  in  kilns  erected  by  the  rood  side. 

"  Well-made  roads,  formed  of  clean,  hard,  broken  Bioiie,*'  observes  Mv. 
Macncill,  "  placed  on  a  solid  foundation,  are  very  little  affected  by  chaiifcaof 
atmosphere;  weak  roadu,  or  those  that  are  iniperfi.''ctly  formed  with  grorii 
flint,  or  round  pebbles,  without  a  bottoming,  or  foundation  of  stone  pavement 
or  concrete,  are,  on  the  contrary,  much  aftected  by  changes  of  the  weotho. 
In  the  fonnation  of  such  roads,  and  before  they  become  bound  or  firm,  acg)»* 
Mdcrable  portion  of  the  sub-soil  mixes  with  the  stone  or  gravel,  in  conseotuacc 
of  the  necessity  of  putting  the  gravel  on  in  thin  layers  :  this  mixture  of  evtk 
or  clay,  in  dry,  warm  seasons,  expands  hy  the  heat, 'and  makes  the  road  looM 
and  open  ;  the  consequence  is,  tnat  the  stones  ore  thrown  out,  and  many  tf 
them  are  crushed  and  ground  into  dust,  pi^ducing  considerable  wear  and  w» 
nution  of  the  materiaU.  In  wet  weather,  also,  tlie  clay  or  earth  mixed  >itk 
the  stones  absorbs  moisture,  becomes  soft,  and  allows  the  atones  to  ntuve  tti 
rub  against  each  other,  when  acted  upon  by  the  feet  of  horses  fir  whefdi  tf 
carriages.  This  attrition  of  the  atones  against  each  other  weam  theui  out 
prisinely  fast,  and  produces  large  quantities  of  mud,  which  tend  to  keep 
road  damp,  and  by  that  means  increases  the  injury." 

The  immense  traffic  in  the  streets  of  Loudon,  and  other  large  citiea,  aa~ 
inconveniences  resulting  from  a  frequent  derangement  of  the  pavement, 
long   rendered    llie  estEibllslimciit  uta  firm,   durable,   uiid   smooth   city  [ooii, 
great  desideratum.     The  alternate  dust  nnd  mud  on  broken    stone   rt>acl» 
proved  them  unfit  for  crowded  thoroughfares.      They  have  been    tned. 
failed.     Stone  paving  of  various  kinds,  and  even  coat-iron  plates,  in  tlicfocm< 


a  causeway,  have  been  suggested.  Of  the  two  kinds  of  stone  pavei 
which  London,  Dublin,  and  Edinburgh,  arc  paved,  the  one  ta  termed  ruhUtJ 
way,  the  other  aisler  causeway.  In  (he  formiT  llic  stones  are  wry 
bammer-dressed  ;  in  the  latter  iliey  vary  from  5  tu  7  inches  in  ihickiiMV 
8  to  12  in  length,  and  about  a  foot  in  depth.  The  Commerctal  Road  of  ^ 
is  a  fine  specimen  of  the  aisler  causeway.  It  leads  from  Whilecliapeij 
extensive  establishments  of  the  Ka«t  and  West  India  Docks,  at  BlacKSl 
Poplar.  It  is  2  miles  long,  and  70  feet  wide.  The  foutpitths  arc  U 
Yorkshire  flags,  and  the  stonewny  of  pranite.  The  tramway  is  eomj 
large  stone  blocks,  18  inches  wide  by  12  inches  deep,  and  from  2^  t«  III 
long.  They  are  laid  in  rows  four  feet  njiart,  on  m  oard  gravel  boitOBi 
conctetc  fuundalion,  and  have   their  ends  closely  and  firmly  jointed  to 
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to  prevent  movemenfc,  either  lateral  or  longitudinal.   On  this  tram* 

flwng^on  wei^hins:.  with  its  load,  10  tons,  was  drawn  by  nne  horse  from 
WViti  Ituliii  L)ni  kd,  a  distance?  of  2  mile«,  rising  I  in  274,  at  the  rate  of 
i<  I  hmir.     The  vrorltK  were  executed  under  the  direction  of  Mr. 

engineer,  by  whom  the  plan*  were  furiiiiihed,  and  wbose 
Ltin.i'«jfl  of  ihe  road  conMins  much  useful  information. 
>hen»on,  the  en^'ineer,  dL'sciilKJsiii  the  Kdinburgh  J-^nctfriopetiiaamfide 
ig  a  amoolJi  «nd  ilurable  city  road,  which  i»  both  economical  and 
A  itreet  or  highway,  suppoaed  to  measure  about  thirty  feet  in 


^/      -'       h 


Ftg.  2.  (Srction.) 


in  live  compartments,  independently  of  foul-paths.  Two  of 
the  ai»jer  caasewny  tracks,  live  feet  apart,  the  liorse-]>aths 
ly,  or  broken  itonei,  in  the  u*tual  way.  A  »  C  D  (/^y.  1)  point 
•  eoBtparlment  of  tlie  road,  laid  partly  with  broken  stones,  in  which  E  E 
ibc  aisler  causeway  tracks,  A  U  being  a  paved  open  drain,  on  the 
IN  shows  the  limits  of  a  lond,  also  luid  with  tracks  of 
iy«  ai  marked  at  L  L  and  M  M  ;  but  here  the  compnrtmenti 
and  on  each  side  nre  pnvcd  with  rubble,  or  inferior  causeway  Btonei. 
.h  a  section  uf  ihe  plan  described  under  J^p.  1,  and  shows  the  particular 
^  the  aiilcr  causeway  tracks  ;  a  is  a  paved  drain,  b  one  of  the  sides, 
1»  broken  stones,  c  c  two  of  the  atsler  causeway  tracks,  and  t/the  horse- 
rcen  tliem. 

year  1R'J5.   Mr.  Thomas  Parkins  obtained  a  patent  for  an  improved 

paring.     The  patentee  proposed  to  lay  on  common   roads  continuous 

inile  blockfi,  on  which  the  wheels  nf  carriages  ore  to  ran;   the  upper 

to  he  level  with  tlie  mad,  the  under  mrface  Hat,  and  the  stoneaare 

iber  by  "  bJrdVmouth  joints."     Kach  stone  is  thus  supported  by  the 

•CM^  side  of  it,  and  prevented  from  partial  depression.     Whatever 
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be  due  to  Mr.  Parkins  for  the  methods  he  boa  suggested,  so  many 
i«us  arc  llic  iinpTovcments  in  pavements  since  the  dale  of  his  patentt 
■cesaury  ti.f  dt-Mcribe  more  minutely  the  several  modes  by  which  lie 
lect  ibc  blocks  of  itone  tngetlier. 

y«uLr,  a  patent  was  granted  to  Mr.  John  Lindsay,  of  the  Ishind 

Oueruscy,  for  crrtain  improvementa  in  paving;  il  is  described 

Fp.  6-1,   of  ihe  l.oitdan  Journal.     Fig.  3  is  tt  cross  section   of  tike 

ts  u  pr  .'iircd  roundaliiin  ;  I  and  c  r  are  lilucks  of  smooth 

pUci'tl     I  ~.  and  parallel  to  each  other,  for  the  carriage 
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wheels ;  ddare  also  stone  blocks,  with  trenches  in  their  upper  suifacefl,toM 
as  dr^ns  for  surface  moisture  or  rain.  The  intermediate  spaces  f  «  «  «  are  fl 
up  by  common  paving  stones,  with  their  broadest  surfaces  downwardly 
interstices  to  be  filled  with  granite  chips  or  cement.  The  central  line  of  gisi 
blocks  &  is  to  he  sufficiently  broad  to  allow  two  carriages  to  pass ;  and  the  i 
blocks  c  c  are  only  required  to  be  wide  enough  for  one  wheel  to  run  on.  V\ 
the  kerbs,  carriages  with  heavy  loads  will  pass  with  ease,  and  comparatii 
little  labour  to  the  horses.  Mr.  Lindsay's  plan  of  preparing  the  foundation 
the  reception  of  the  blocks,  it  is  unnecessary  to  detail ;  and  we  believe 
method  of  fastening  the  blocks  by  cramps  or  bars  of  iron,  has  been  li 
known,  and,  in  many  cases,  acted  upon.  Though  we  conceive  his  inventioi 
possess  but  little  novelty,  the  patentee  deserves  credit  for  attempting  toimpr 
our  street  pavement ;  so  valuable,  as  we  have  before  observed,  in  a  bum 
and  solid  roadway,  that  every  suggestion  for  its  attainment  is  entitled 
respect 

Mr.  H.  T.  Cassell  of  Mill  Wall,  Poplar,  has  obtained  a  patent  for  a  bi 
minous  composition,  called  by  him  "  lava  stone."  The  patentee  describes 
merits  of  the  invention  to  consist  in  the  discovery  of  a  mode  of  combin 
certain  materials  to  fonn  a  species  of  stone  uniting  the  advantages  of  m 
with  those  of  stone.  The  properties  of  this  stone  are  durability  and  toughn 
It  does  not  absorb  water,  and  is  a  non-conductor  of  heat.  Each  of  these  ( 
perties  can,  in  the  process  of  combination,  be  increased  or  diminished,  to  i 
the  purposes  for  which  the  stone  is  intended.  In  paving  a  street,  the  follow 
method  is  pursued : — Instead  of  disturbing  the  bottom,  it  is  to  be  consolida 
by  picking,  raking,  and  rolling.  A  coating  of  bituminous  lava  is  then  i 
over,  and  the  whole  rendered  impervious  to  water.  This  coating  is  then  to 
paved  over  with  granite  stones  of  the  usual  description,  and  the  interstices  i 
to  be  filled  in  with  hot  bituminous  lava. 

ROOF.  The  top  covering  to  a  house  or  other  building ;  in  which  sense  it  to 
prises  the  timber  work,  slate,  tile,  lead,  with  whatever  else  is  necessary  tofii 
and  complete  the  whole.  Roofs  are  of  various  forms.  First,  the  pointed  ro 
in  which  the  ridge,  or  the  angle  formed  by  two  rafters  at  the  point  at  top  vbi 
they  meet,  is  an  acute  angle.  Secondly,  the  square  roof,  in  which  the  anj^ 
the  ridge,  formed  as  above,  is  a  right  angle.     Thirdly,  the  flat  roof,  or  rstli 


pediment  roof,  which  has  the  angle  at  the  ridge  more  or  less  obtuse.  Thawi 
various  other  forms,  as  the  hip-roof,  the  valUy-roof,  the  hopper-roof,  tha  ■ 
box  roof,  the  round  roof;  and  when  the  covering  of  a  building  is  flat,  itisdi 
minated  a  platform,  technically,  and  not  a  roof.  For  a  full  and  exact  dticrij^ 
of  every  kind  of  roof,  we  must  refer  the  reader  to  Nicholson's  Pfw^ 
Builder,    contenting  ourselves  by  presenting  to   him  a  very  degaat  i 
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^^Hr&I  arrangement  for  a  pediment  roof,    recently  designed   by  A.  H 
^^Bworlli,  F.fit]M  for  the  prCMUiUtrnn  of  a  model  of  wliicb  to  the  Society  of 
Hrc,  ifittt  geDtlcmsn  wai  awarded  an  honorary  medal.     It  is  represented 
^Bcut. 

^H  adrantni^es  which  this  method  aflbrds,  are,  the  saving  of  a  considerable 

^Kti..ri  -.»■  ft,.,  timber  usually  employed,  and  the  gaininij  Tor  useful  purposes 

^ftli  bat  is  contained  wiihin  the  roof.  Mr.  HouldAwnrth  con^itructcd 

H[  '  ind  over  the  dwellinp-house  of  a  friend  of  hi*,  and  uutwith- 

^Hig  hit  walls  were  only  six  feet  above  his  upper  floor,  he  has  obtained,  in 

^HjUonce,  good  lofty  rooms,  whilst  the  outside  of  hi*  house  appears  very 

^^Wi  bami,  hay'lof(«,  &<.'.,  are  built  upon  the  suinc  plan.     A  A  represent 

^HDfi  of  the  house,  aii'l  B  one  of  the  timbers  of  the  tippermo^t  floor,  reMing^ 

^■[sleepcn//,  which  are  let  into  the  wall;  ovt>r  two  other  sleepers,  laid  in 

^^Bof  the  wall,  are  fitted  two  pieces  of  WDod*  D  U.     The  principal  rafters 

^Hk>:  :U  pair,  nrc  then  secured  at  tlie  buttont  into  tlie  pieces  D  D.  and 

^Bb'  rlx  other  at  the  ton  by  iron  pins,     ii^ch  pair  of  the  principal 

RHm  V,  «;  i->    upiinrted  hy  two  aren  pieces  K  K;  iheBe  pieces  are  in  Mcir^ctfi/r, 

Hit  are  formed  on  the  plan  recnmnietiiled  by  Mr.  Hookey,  of  the  Kind's  Ynril, 

nt  vr.,nUri,  i     I,.  Hhojn  ibe  country  is  so  much  indebted  ior  this  mode  of  con- 

r.     They  are  cut  lengthways,  by  a  saw,  into  three  piecot,  to 

•jneend;   nre  then  phiced  iri  a  dteftm-kiln,  arid  bulled  lutttt 

I'i-ly,  when  thi-y  are  fixed  to  a  mould  and  left  to  cool ;  after 

-  of  wood  nre  driven  through  them,  to  keep  ih«  pieces  aocuk 

upon.     The  nrch  pieces  u-ill  gut  a  little  out  of  shape  when 

-•uld,  but  will  be  eaiilv  brought  bnck,  and  when  secured  under 

r*,  will  fit  (he  ninrL'  finnly.     The  lower  ends  of  these  arch 

1  in  the  beam  U  of  the  floor,  and  therein  firmly  pinned,  while 

one  another,  und  each  butts  nguinitt  its  opposite  rnOer. 

>\  by  iron  6trap»  to  the  short  [lieces  D  U,  on  which  the 

Ills  preventing  the  latter  from  ^inking,  and  thrusting  out 

lite  \vlK)le  a  flttff  und  cnmplete  framing,  on  which  tlie 

...d  transverse  pieces  are  fojitened  in  the  usual  manner. 

I  Its  or  other  buildings  tliot  have  only  u  ground  floor,  msy  hm 

same  way,  care  being  always  taken  Co  bring  the  feel  of  (he 

f:cs  HO  Lur  down  the  wall  as  to  give  them  a  firm  bearing. 
IIouldswoTlh,  having  already  constructed  ievcrul  roofsof  great  widths  on 
described,  expre^sea  his  entire  confidence  of  being  able  to  apply  the 
ineiple  tu  a  roof  of  any  given  span,  for  which  timber  of  sufficient  length 
•  \.     This  elegant  improvement,  which  does  away  wiih  all  those 
>ers  in  roofs  of  the  ordinary  construction,  culled  kin^^posts, 
5,  &c.  &e.,  consequently  leaves   the  whole  space  (as  before 
1  usually  employed  tu  no  useful   purpose,  for  ihu    making  of 
besides  efiecljng  a  considerable  saving  on  timber.     Numerous 
|*Uif  !n  of  the  modes  of  trussing  girders  for  roofs  arc  given  under  the  article 

MAKING.     ITie  art  of  forming  fibrous,  flexible,  and  tenacious  euh- 

cordage.     The  principal  aim  of  the  ropeniaker  is  to  unite  the 

great  number  of  fibre-*.     This  wniild  be  done  most  effectunlly, 

I  long  enough,  by  laying  tliem  parallel  to  each  other,  and  fastening 

at  each  end.     They  must  therefore  he  combined  together  in  such  r 

hal  tlie  Htrength  of  any  single  fibre  aUall  be  insufficient  to  overcome 

-tion  occabioned  by  the  entanglement,  but  rather  break: 

lu  he  produced  moat  easily  by  twisting  them  togellier^so 

iii>  compress  cnch  other.  On  the  other  hand,  a  skein  may  be 

hard,   thai  any   attempt  at  farther  twisUng  will  break  it;    such  a 

,  :ir<  F,,^rr(  if>  §upport  a  Weight,  each  fibre  being  already  loaded 

ii'relore  any  weight  added  wuuld  break  it.'  What- 

hy  u  twisted  lihif',  in  order  that  it  may  stiincienily 

t  iiem  from  being  drawn  out,  mubt  be  considered  iia 

<•  'c,  and  must  be  deducted  from  its  abnohile  strength 

4  u 
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Eth  of  the  ik«in  can  be  entimftted. 

ioainder  of  the  absolute  strength 

j  them  has  been  deducted.     Heoee  anses  thAtfus* 

in  Tope-making,  namely,  that  all  twisting  beyond  what  ii 

the  fibres  from  being  drawn  out  vitboat  braUaf, 

W  the  conlnge,  and  is,  therefore^  to  be  avoided.    Tni 

the  fibres  of  hemp  together,  in  order  to  make  a  ftnad; 

tU :  somelhiiif:  must  be  done  to  prevent  the  ^rtn  froa 

aa  it  ia  let  loose  from  the  hand ;  some  method  moit  b* 

(endcney  lo  untwist  in  one  part,  act  a^airui  and  coall(e^ 

Iv  mJ*ncy  to  unlviat  in  another;  in  the  properly  accoropliabiaf 

«M  vt  the  principal  difficulties  of  rope-making.     The  foOowii^ 

M^bstinctness'  sake,  apply  chiefly  to  the  Urger  cordage,  iDcka 

and  running  rigging  of  a  fthip  ;  but  they  ar*  Miily  i  ihiiil4 

tions,  to  the  smaller  kinds. 

^^^vt  a/  the  mpe-making  procesit  con<)ists  in  twisting  the  hetnp;  dat 

q^B^vams.  Thcje  arc  spun  in  various  ways,  according  lo  the  natort 

*-      —  employed,  and  the  cordage  to  be  made.     A   slip  cf  IfTti 

^  «  ^tfbacd.  of  about  GOU   feet  lone,  of  a  breadUi  sufficient  to  coau>« 

g^r  4^ machines  employed,  and  either  covered  with  a  klighi  roof,  or  kA 

^^^    A  cpinning-wtieel  ia  set  up  at  the  upper  end  of  this  walk.    Tbi 

a"  ^^  wltf el  |oea  over  several  rollers  called  whirls,  turning  nn  pirodji 

^^«.    TIm  pivots  at  one  end  come  through  rhe  frame,  and  lermiaaleii 

Tb«  wheel   beine^  turned   by  a  winch,    gives    motion  lo  all  thim 

YW  fpianer  has  a  bundle  of  dressed  hemp  round  his  wmist,  laid  iotW 

#^  women  spread  the  6ax  on  the  diatafi*.     He  dnwa  out  a  proper 

Afff*,  iwista  them  with  his  fingers,  and  affixes  them  to  the  bcufcsf 

YW  wheel  is  now  turned,  the  skein  is  twiited,  becoming  whit  u 

y«ni(  and  the  spinner  walks  backwards  down  the  rope-walk.    IVs 

s  tike  vam  in  one  hand  (protected   bv  a  wetted  piece  of  caani^ 

),  wbHtf  with  the  other  he  r^ulates  the  quancity  of  fibm  ' 

«  of  hemp  by  the  motion  of  the  twisting  yam.     The 

^T  ^^  «■■  be  committed,  is  to  allow  a  small  thread  tn  be  twiated  vtt  tnm^ 
^^  «f  t^  hemp,  and  then  to  cover  this  with  hemp  supplied  from  tbeotlufj 
^^    He  Ml  is  evident  that  the  fibres  of  the  central  thread   make  rery 


^^g^  tttiM  the  skein  of  the  fibres  which  covers  it  matt  be  much  more  obBfB*] 
T*^|imnrtf  bss  but  little  connexion  with  what  is  below  it,  and  wiU  cssiItM 
jL^mJ^fk     But  even  while  it  remains,  the  yam  cannot  be  strong,  for  on  pouif  ] 
I    ||,^kf^  pvt,  which  lies  the  straigbtest,  must  bear  all  the  Kraiu.    Tkr 
^j^  vjl  always  happen  if  the  hemp  be  lupplied  in  a  coniiderable  body  lil 
,^-.^^ialbeo  iptnning  small.     Into  whatever  part  of  the  yam  it  ii 
i^  ^^^  ll  becomes  a  sort  of  loosely  connected  wrapper.     A  good  t^ 
«ttdk«Toan  alwat's  to  supply  the  hemp  in  the  form  of  a  thm,  flati 
of  twist  depends  on  the  rate  of  the  wbed't  raotioa.  corobmed  viA 
walk  of  the  spinner.     We  may  suppoaehun  arriTed  at  thr  lofir, 
tfiiit  walk,  or  as  far  as  neceaaary  for  the  length  of  the  yam  i  be  caOsMi*  I 
^^l^ef  sptnner  immediately  deUches  the  yam  from  the  hook  of  the  wbi^L^ 
^It  la  anuther,  who  carriea  it  aside  to  the  reel,  and  ibia  second 
j^  %m  own  hemp  to  the  whirl-book.     In  the  mMO  time,  lb«  firai 
^  ^1  bold  of  the  end  of  his  yam  ;  for  the  hemp,  being  dry.  U  very  fUi^  j 
l^^/Jf  ^  were  to   let  it  go   out  of  his  hand,    it  would  instantly  uhtwist.    H< 
''^    Jkrrvfot^*  tilt  the  recler  begins  to  turn  the  reel,  and  then  walkaslovlji 
beeping  the  vam  uf  an  equal  tightness  all  the  vay. 
raa,   for  lorve  rigging,  are  ^m  a  quarter  of  an  inch  to  aoi 
the  third  ol  an  inch  in  circumference;  or  o{  aticb  a  sue,  that  H 
^w^"  white  yam  weigh  frnm  3|  to4  pounda.     The  number  of  yamt  ia  ll 
y  oirdage  vanes  frvn  sixteen  to  twentr-fiTe.     The  rama  afe  made  inlfl 
»'  any  length,  by  laying  tbein  ;  and  thai  we   mar  hare  a  rope  of  id] 
*trrogth,  nuny  yams  are  united  into  oo<  atraad,  lor  tht  MOM 
^brrs  arw  united  into  no**  yam. 
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»^ioM»  ftir  living  or  clcmmf;  large  cardA|fe.  it  as  ro^ow•^^At  ih«  ii|ip«r 
il  a  tuckle-liitard.  'J'htv  cutiftUtfiora  strong  oukcn  pUnki 
liaviu<:  xrveriil  liolea  in  it,  ticU'd  with  brjBs  or  iron  pUtea. 
pii  crunks  cillini  heavers,  which  have  forelocki  uiid  kcy\ 
«.it(l«  of  their  tiHiidJi's.  TImb  brvnst-buard  t»  fixed  to  the  tup  of  strung 
[and  well  secured  by  *Uu\»  or  brucL>s.  At  the  lower  end  of  the  rojie-wulk 
ktUr  1irt;ut-boArd  fi«fd  to  n  murmble  iledge,  which  may  be  loadrd  with 
when  iieceuAry.  A  Ttii>,  which  is  a  truncated  cone,  having  scores  in 
fur  Uie  virundft,  a  lung  stiifT.  and  supported  on  a  sledge  or  carriage,  is 
between  tlie  iitrantls,  and,  when  necessary,  gently  forced  into  the  angle 
bv  their  sepumtiun.  A  piece  of  sofl  rope,  called  a  strap,  is  attached  to 
itile  of  the  top,  by  the  middle,  and  ill  two  ends  are  brought  back, 
rcriU  tittles  ttgh(  rt'und  the  rope,  and  hound  down.  The  yarns  are 
strands,  cuch  of  which  is  knotted  apart  ut  both  ends.  The  knots  at 
ends  are  made  fust  to  the  huoks  of  the  cranks  in  the  tackle-bnsrd; 
low  at  the  lower  end,  to  ilie  cranks  on  the  aledgc.  Tlie  sledge  itself  ia 
tin  ;..  .,u.«  |,y  5  tackle,  and  a  proper  weight  laid  on  it  till  the  strands  an? 
r  pUccH.  The  tackle  is  now  caul  ofl',  the  cranks  turned  at  both 
-  strands  conlract  by  the  operation,  the  sledge  is  dragged  up  the 
Vtlk.  When  the  strands  art*  sufticicntly  hardened,  tliey  arc  taken  olf  llie 
canVi,  the  cmnks  taken  out,  and  a  very  stnmg  crank  put  in  the  centre  bole  of 
>  !      To  this  alt  tlic  strands  are  now  attached;   the  ft>p  is  placed 

l*L  inda,  OS  before  described,  and  the  heavers  at  the   tackle-board 

l^lL'd^c  coutinuc  to  turn  as  before.     By  the  motion  of  the  sledge-cronk,  the 
(breed  away  from  the  knot,  and  the  rope  begins  to  close.  As  this  advances, 
'lOTtfus,  and  the  sledge  ia  dragged  up  the  walk.     The  top  niuvra 
at  lust  rruches  the  upper  end  of  the  walk,  the  rope  being  now  laid, 
te  general  and  e^^tential  process  of  ro)>e-niaking  ;  and  in  the  course  of 
it  is  in  our  puwcr  to  give  the  rope  a  solidity  and  hardneu  which 
penetrable  by  water.     Some  of  these  purposes  are  inconaisteot 
i;  and  the  skill  of  a  rupe-maker  lie's  in  making  the  best  compensation, 
rope  may,  on  the  whole,  be  the  best  in  point  of  strength,  pliancy, 
idnn,  that  the  quantity  of  hemp  in  it  can  produce. 
feltitwihg  rule  forjudging  of  the  weight  which  a  rope  will  bear,  ia  not 
tlie  truth.     Multiply  the  circumference  tu  inches  by  itself/ and  the 
iht  product  will  express  the  number  of  tons  which  the  rope  will  carry. 
rope  have  6  inches  circumference,  G  X  6  =36,  the  ti(\h  of  which 
•pply  this  to  the  rope  of  3|  inches,  on  which  Sir  Charles  Knowles 
Lperinients,  3^X3^—  1U.25  ;  one-fifUi  of  which  is  2.06  tons,  or 
It  broke  with  4,650.     This  may  suffice  for  a  general  account  of 
lical  part  of  the  mAntifacture :  but  wc  have  taken  no  notice  of  the 
~  tarring,  becatue  it  would  be  no  easy  task  to  enumerate  all  the 
lods  employed  in  diflereDt  rope-works.     It  is  evidently  proper  to 
le  of  twine  or  yarn,  this  being  tbe  only  way  in  which  the  hemp 
irmlv  pinvtrnted      The  yarn   is  made  to  wind  off  one  reel,  and 
tnrough  a  vessel  containing  hot  tar,  it  is  wound  upon  another 
^jBiptrfluotu  tar  is  taken  off,  by  passing  through  a  hole  surrouuded 
o»kum  :  orit  u  tarred  in  skeins  or  hauJs,  which  are  drawn  by  a 
rough  the  tar  kettle. 

I,  when  new.  is  weaker  than  white,  and  the  difference  increaari 
following  experiments  were  made  by  M.  Du    Homel,   at 
13,  on  cordage  of  three  incbea  (French)  ui  circumference,  made 
i^t  Uiga  hemp. 

Mad4  4ugu»t  B.  1741. 

WKiU,  Tarred^ 

Broke  witli  4,600  pound*  3,400  pounds 


4,800 


3.30U 
3.260 


SADULK- 


WAHt.  Tut  red. 

Broke  witti  4.000  pounds.     .     .     .     3,500  pcmndt 


5.000 


3,400 


Made  SepttmUr  3,  1746. 

, ,         3.800 3.000 

,  ,         4,000 2.700 

, ,         4>200 2,800       ,  . 

M.  Du  Haniel  says,  that  it  is  decided  by  erpenence,  lit.  That  white 
in  contiDiud  senlce  is  une-tUird  more  durable  tlian  Urrcd.  2d.  Tbat  it  reUV 
its  f6fx«  much  longer  while  kept  id  store.  3d.  That  it  rcsUts  the  orHurj 
imurieftof  the  weather  one-fourtfi  loog^er.  Why,  then,  should  cordAge  beur^if 
In*  answer  is.  That  tarring  preserres  cables  and  ground  tackle,  wkicb  m 
fCrratly  exposed  to  the  alternate  action  of  water  aird  air;  for  white  cotitft** 
exposed  to  be  alternately  very  wet  and  drj-,  is  found  to  be  weaker  tks 
taned  cordage ;  and  that  cordage  which  is  superticJally  tarred  ii  al*i?^ 
Mroo^  ihoD  what  is  tarred  throughout,  and  rrauu  belter  the  alicraatira  ti 
««l  aod  dry«« 

RULE.  An  instrumeot  with  lines,  divisioits  luid  numerals  Durked  upos  Or 
•I  the  greatest  utility  in  mensuration.  There  are,  of  course,  numervus  bail 
adapted  to  their  peculiar  objects.  The  moat  exteniirely  useful  is  un()Of*tt<w 
ably  the  carpenter's  rule,  for  taking  Uneal  loeasureinents,  which  is  tiien^ 
dtWded  into  feet,  inches,  and  rarious  paita,  scales  of  pro^wrtion,  Sec.  Tbertue 
various  sliding  rules,  for  perfonniog  computations ;  others  furnished  with  uU* 
adapted  to  the  use  of  all  kinds  of  trades  and  mauufactureSf  aa  well  ai  {«*- 
fesaiooal  persona.  For  lulei  especially  designed  for  drawing  parallel  (inc^  *^ 
Paasi.i  KL  Ei;lc« 
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SACCHAROMETER.  An  instrument  for  aeeerteJiiHis  ihe  atnnctk  d 
wvrts.  iu  ihe  preparaCioo  of  malt  lienor  for  beer  or  distilUog  spirit  ;  it*  as«^ 
bowevrr,  simply  implies  a  measurer  of  aeccbarine  matter  or  swcetacsa   ^ 

l)lSTItL4T|UX. 

SADDLE.  A  acat  placed  upon  a  borae't  back,  for  the  oonrmaeoct  of  |m 
tidcr.  Among  the  reoeot  patenta  having  this  object  in  vies,  «e  shall  mesti* 
the  leading  features  of  two  or  three  of  them. 

To  give  increased  elasticity  to  the  seats  of  saddles,  Mr.  Manb  emplofi^ 
wire  springs,  in  lieu  of  the  wool  ami  etWr  inagcrnaU  gcnertUy  used  in  *'»^^ 
ibem,  which  art  apK,  by  the  eumfttmuom  vt  tbc  rads,  lo  beconc  bard.  1^ 
apriags  are  of  the  kind  ti«e4  in  gatten  aad  ihitsc  bwca.  Tbry  ar«  extroi^ 
In  rowa  from  the  front  to  the  beck  ef  the  a^Me,  i^sm  tbt  cidiDanf  pacii>l» 
and  secured  by  sewii^  their  cada  to  a  web  vUdh  la  aMaehed  lo  Ibe  ssrfdlfc 
When  this  is  done.  Ue  nsoal  ootAa^  of  dolb  is  |«t  ttrrr  tli«  wire 
and  fastrued  do«n  upoo  the  covering  of  t^  nwekja*  b«. 
bnra  at  sniall  dtnances  apart,  crosswise  of  oe  aadnle, 
of  wire  win  be  kept  alsaifiidf  af  cerb  alber, 
Tk*  exKraal  cwstiaig  fc— sag  the  seat 
^rn^t  and  tnaihiii  in  the  ■som  way,  •■  ebacic  aaak  as  iPieAwiA.  wbicK^ 
wM,  is  mwcb  smiiriat  to  any  kind  ef  aeddaii 

Mr  HreiT  CaKeet.  ef  ImbI^  M  •  pwMt  m  tSW,  cba 
VM  iw  arosi  the  kcwQWaWaet  tank  ^mgtg  txammtA  by 
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TUb  nnnrxcd  cut  rcprcienl«  one  of 
JolvertV  Willi  iltp  ittivrlor  cover  hdU  fl^p 
r»l  to  Mbow  the  coiistructiun.  Tbe  iiu- 
iiQUt  niuiiilj'  cuniiits  in  atUicliing  lo  the 
iuX  ui  ili«  IA(I(1U-Ir«e  an  clitstic  ]i1ato  of 
rxt^iidihg  in  a  (doping  direction  lovardt 
mt  of  lb«  w»iJlI1i!  ;  it  is  confined  by  twa 
.vUifh  Ffc^ive  tlie  ^rU\  strap;  the  proper 
'[lli>  lip  is  also  shown.     The  small 

li«  to  iho  lou^e  end  of  the  girth 

ip  \o  ui>.'  small  strip  aUer  (he  hone  ii 
Thr  front  girth  of  course    ii   strapped 
md  the  second  not  quilc  so  tight.      By  this 
Irinrnt  it  will  be  sfcn  that  the  saddle  Is  kept 
by  the  cbiiiticity  of  the  metal  pUte,  and 
lot  ntot'e  forward  upon  tlie  horse  without 
ling  lengthened. 

Luurence  and  Rudder  had  a  patent  in  tbe  nicceoding  year  for  "  &n 

nrnt  in  saddles  and  girths  by  an  apparatus  fixed  to  cither  of  them  ;  " 

ject  uf  which  was  to    give  to  laddltsgirlbi  «n   elasticity  to    preserve 

tt  tension  under  the  varying  dimensions  of  tbe  animals  to  which   lliey 

ied.  Soddlc -girths,  for  instance,  that  have  been  put  on  immediiitely 

has  been  fed,  miut  eiOier  be  made  inconveniently  tiglit  at  Hmt, 

bvcome    inconvenicullv  loose    as    tbe    size  of    the    aninial 

digestion  of  lus  food.     The  patentees- denominate  their  girths 

ribs,  und  tbey  arc  made  by  attaching  to  llie  saddle-tree  by  a 

a  aninll  ihailow  bra«  case  cootatning  a  series  of  gmiehoppcr 

beliind  the  itpnngs  i*  a  movable  plate,  to  which  the  ^)rth-«tr«ipt( 

?hrd  in  snch  manner  ihut  when  the  movable  plate  is  pulled  down  by 

Inti-straps  the  springs  ttre  coHa[t9ed,  or  bronght  into  a  po&itioD  to  exert 

Isstidty  in  nreservinjf  the  tightness  of  the  girth. 

*fUON.    The  uligiiiata  of  ilm  crocns  otlicinulis,  dried  on  a  kiln,  and 

if.Ui  cake«,     'J'he  be.«t  salfron  has  the  broadest  blades, — this  hiring  the 

by  which  English  aatlVon  is  distinguislted  from  ihi^  foreign;  it  ouglit  to 

or  fiery-red  colour,  ana  to  yield  a  dark  yellow  tincture ;  it 

fresh,  not  iibuvu  a  year  old,  in  clu^ie  cakes,  neither  dry  nor  yet 

jh  and  firm  in  tearing,  of  the  snme  colour  witliin  as  without,  and 

ong,  Acnd,  dit}\i»ive  smell.     Tl>ia  drug  htis  been  reckoned  a  very  elegant 

tfbT  aromatic  ;  it  Imparts  tbe  whole  of  its  virtue  and  colour  to  rectified 

proof  Rpirit,  witie,  vini^giir,  and  water.     A  tincture  drawn  with  vinegar 

Illy  of  itB  colour  in  keeping;  the  watery  and  vinous  tinctures  ore  opt 

IV  wnir,  and  (hen  lose  their  colour  also;  that  made  io  pure  spirit  keeps  in 

tien  for  many  years. 

^OO.  A  nutritive  substonre,  brought  from  tlie  E^t  Indies,  of  considerable 

(lift  lu  a  reslorutive.     Sago  is  procured  from  a  treecalled  landau,  growing 

iccus :  tills  tree  is  a  species  of  tl,e  palm,  which  grows  naturally  in 

npim  rocky,  dry  mtmntam^  in    Malubar,  and  its  production  is  an 

ticle  of  food  umung  the  iuluibitaiits  of  Amboyna,  Ceram,  Celebes* 

rounding  i&binds  east  of  Ctlc-bet,  and  also  in  llomeo.     Tl>e  progress 

ion,  in  the  parly  stagey  is  verv  slow  :  at  first,  it  is  a  mere  sbnib, 

ims,  which  moke  it  diHicult  to  come  near  it ;  but  as  soon  as 

^.farmed,  it  rises  in  a  short  time  to  the  height  of  lliirty  feet,  is 

»l  Terl  m  circumference,  and  inipercepiibly  loses  its  thorns.  It*  ligneoua 
abotil  un  inch  In  iliicknei^K,  and  covers  u  multitude  of  long  fibres,  wbicb^ 
.mother,  envelope  a  mass  of  a  gummy  kind  of  meal. 
,  .1  wliitish  dust,  which  transpires  through  the  pores 
ij  i.M[i-  re  io  their  cxtrcmitie",  proclaims  its  maturity.  The 
them  down  near  tJie  runt,  di\ide  them  intosfverol  sections, 
into  quartern;  (hey  then  >(]<  op  out  the  mou  of  mealy  aub- 
wbloti  is  mvffluped  by,  and  adtieres  tU|  tlie  fibres ;  they  dilute  it  in  pur* 
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«at«r,  And  then  pass  it  through  a  itroininj^  lug  or  fioeelodit 

il  fmn  the  fibres.  When  this  paste  has  tost  part  of  ita  mouturv  br 

tbe  Malaji  throw  it  into  n  kind  nf  earthen  reuels,  of  different  thjiiM,  vkra 

ibe?  allow  it  to  dry  and  harden.     This  paste  is  a  vholesoirc,  iiouristitng  ktii, 

ana  may  be  pieserved  for  many  years;  the  Indians  eat  it  diluted  »tib  vskr. 

and  Bometinies  baked  or  boiled  :  a  jelly  is  somelimes  made  of  it,  wkieb  tivkite 

K         a2>d  of  a  delicious  flavour.  The  finest  part  of  tbe  meal  is  mixed  with  vatct,u4 

I         the  paste  is  rubbed  into  little  round  grains  Uke  small  hliot,  aud  dried.    TboM  a 

I         ibe  saro  of  the  shops. 

H  SAL.    The  Latin  name  fur  salt,  commonly  adopted  in  cbcmkal 

H         as  io  the  following  examples,  which  require  explanations: — 

H  Sai~alewtbroth,  a  compound  muriate  of  mercury  and  ammooia. 

^^^^  j;RA«ansoiiJac,  murinte  of  ammonia. 

^^^H   Sat^mmotiiac,  secret,  sulphate  of  ammonia. 

^^^H[  dW  J*  Duobut^  sulphate  of  potash. 

^^^B  iSWy,  native  muriate  of  soda. 

^^^H  Aaf-flMr/if,  green  sulphate  of  iron. 

^^^^m  lUt-pntneUa,  nitrate  of  potash^ 

^^^  S.\LIF1ABLE    BASES.     Tliose  metallic,  earthy,  or  alkatio* 

^^^^Mach  have  the  power  of  neutralizing  acidity  entirely  or  io  part,  and 

n 
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S.\LT.     A  term   commonly  used  in  chemistry  to  dertote  a  com 
4dbule  proportions,  formed  by  the  union  of  an  acid  with   aii  alkjUinr, 
aroMtauic  base.     We  have  ulready  given  a  brief  enumeration  of  some 
ranarkable,  under  the  article  Chemistrt.     In  cunsequeoce,  bowefi 
■"OgmBive  discoveries  which  for  the  last  half  century  have  bem  contki 
and  are  still  making,  in  chemistry,  many  deductions^  which,  at  the 
tlM^  vere  made,  were  considered  as  conclusive  facts,  hsTc  since  brra 
«ImIIt  abandoned,  or  subjected    to  considerable    modifications.     A  m 
WKmmj  been  denominated  oy  chetnisls  a  neutral  salt,  when  lite  prij' 
Aa  eaostituents  are  so  adjusted,  that  the  resulting  lubstance  does  not 
nlsiir  of  infusion  of  litmus  or  red  cabbage.     When  llie  predominancy 
fiaerinced  by  the  reddening  of  these  infusions,  tlie  salt  is  said  to  be  mt 
•ad  the  prefix  tuofr,  or  bi,  is  used  lo  indicate  tlic  excess  of  acid  :  thus 
«c  particular  salt  super-tartrate  of  potash,  and  another,  bi-sulpb«te  vf 
vbevs  the  acid  exists  m  excess.     Kut  when,  on  the  contrary,  the  acid  ma 
)a  tm  small  a  quantity  lo  completely  neutralize  the  alknlinity  of  tbe  base, 
Mh  h  taid  to  be  with  an  excels  of  base,  and  the  prefix  tmb  is  attached  la 
•mm:  thus  we  hure  the  sub-phosphate  of  bismuth.  &c. 

TW  commercial  name  of  a  salt  difTc^rs  from  that  by  which  it  is  kno 
tfciiuti :  it  may  therefore  be  proper  to  show  what  kinds  of  salt  are  to  be 
#Md  by  the  popular  names  whirh  they  bear  in  tbe  shops. 
Jmwtmiaral  Mijtd  Salt,  muriate  of  lime. 

iMca/  Secret  Salt  of  Gtattbert  sulphate  of  ammonia. 

Seuiral  Salt  of  Afacgner,  saper-ar^eniatc  of  potash. 
Cathartic  Salt,  sulphate  of  magnesia. 
ton  Table  Salt,  muriate  of  soda. 

rive  Salt  of  Stflritu,  or  Diuretic  StMt  acetate  of  polasb* 
Salt,  lulphatv  of  magnesia. 
ff  Salt  of  Sifhius,  muriate  of  pata*b. 
U  •Sn//,  phosphate  of  ammonia. 
Salt  of  Vriney  triple-phosphate  of  aoda  and  ammonia. 
cr'r  Salt,  sulphate  of  soda. 
Salt,  muriate  of  soda. 
.irgillaceoui  Salt,  muriate  of  alumina. 
UMfc  Salt,  triple-phosphate  ofsoda  and  ammonia. 
'^%a^««f  Jmmutuacal  Snlt^  nitrate  of  ammonia. 
1^  Aiibcr,  succinic  acid. 
^  Btnzoin,  beiixuic  acid. 
y  Caual,  sulphate  o^  magneua. 
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^olcctkoTt  mlplmte  of  iron. 
'gra»  iiilphatc  of  magnesia. 
Salt  of  Lrmon*^  vuprr-oxalate  vf  potaali. 
('fiend. 

■    of  mngnMia. 
r'vnri'r,  m  >{Mc-uirtnitc  uf  jMiUtsb  and  soda. 
SoirOt    8ub-carboiiate  of  ckxIu. 
Sorfrl^  ftUftcr-oxnIulc  of  pulosh. 
fartar^  auti-i'urliuiuile  of  putash. 

K'tiriol,  purified  ftiilphaU  of  zinc, 
yUfiomt  A  compound-muriate  of  mercury  and  ammonia. 
^W<,  plMj»pbute  uf  slhIo. 
St  Sait  of  Gtauhtr^  sulphate  of  potaih. 
SaU^  bonicii:  acid, 
^SitUt  niurintic  acid. 

SoU  <j/ Stahl,  sulphate  of  potash. 
W  Salt,  sulphnte  uf  loda. 
W  pet /ate  Salt,  pho»phate  of  soda. ' 

Ulincr^ :  Is  in  chemical  Ungtiage  the  murinte  of  soda  :  but  according 
lUcovt-rics,  B  chloride  of  sodium,  being  a  compound  of  chlorine,  wiin 
e  baad  uf  sodii.  Tbta  sail  \»  obtained  by  a  variety  of  methods.  It  is 
out  uf  the  eiirth  in  a  stolid  form,  and  dinolved,  purified,  and  ernpu- 
le  ;  or  Rea-water  is  evaporated,  either  by  natural  or  artihrial  means, 
obtained  from  the  puriHed  residuum.  Tha  most  abundant  supply  uf 
ti  this  country  is  obtained  from  the  mines  in  Cheshire,  vrhere  the 
uiped  up  from  the  brine-pita,  saturated  with  rock-salt,  and  then 
ic  hundred  tons  of  the  saturatfd  sohition  of  rock-salt  in  sea<waler 
lid  to  yield  about  twenty-three  Ions  of  salt. 

Crated  mines  of  Puloiid.  whence  the  rock-salt  bos  been  continuallr 
in  immense  quantitieH  fur  n  period  oi^  upwards  of  five  hundred  years, 
itnes,  they  have  'JUjOOO  tons  ready  for  sale,  is,  however,  not  so  pro- 
thuse  in  Cheshire.  At  Cordova,  in  Spain,  there  is  a  mountain  of 
It,  fVum  400  to  500  feet  high,  and  a  league  in  circuit;  the  depth 
surface  of  the  ground  is  unknown.  In  Louisiana,  nenr  the  river 
liere  is  said  to  be  a  mountain  nf  pure  rock-salt  of  the  best  quality, 
mtlcs  long.  45  miles  wide,  and  of  an  immense  height. 
rs  of  the  ocean  every  where  abound  with  common  salt,  though  in 
>portiun(t:  (he  average  has  been  calculated  to  be  about  one-thirlietb 
bt.  In  ttie  cold  climutes,  the  quantity  of  salt  in  the  setk<water  docs 
in  be  nearly  so  great  as  between  the  tropics.  In  HuHsia,  and  olfier 
untries,  the  salt  is  U!>ually  obtained  from  the  sea-water,  by  freezing 
the  ice,  winch  is  nearly  fresh,  being  then  removed,  the  remaining 
uud  is  suhsequeittly  evaporated  by  hulling.  In  thesouthfrn 
':  oiher  warm  couniries,  the  usnnl  mode  of  obtaining  the 
1,  i'.s  evaporation.     A  Aul  piece  of  ground   near  the  sea  is 

banked  round,  to  prevent  its  being  overflowed  at  high  water.  Tbe 
n  ihv  banks  is  divided  by  low  walls  into  several  compartments, 
Fosively  c^^mmunicate  with  each  other.  At  flood  tide,  tlie  first  nf 
td  with  sea- water;  which,  by  remaining  a  ccrloin  time,  deposits  iu 
and  loses  part  of  its  aqueous  fluid.  I'he  residue  is  tlien  sutfVred  to 
I  next  compartment,  and  the  former  is  filled  again  as  before.  From 
compartment,  after  a  due  time,  the  waf«r  is  transferred  into  a  third, 
|i>d  wiili  clay,  well  rammed  and  levelled.  At  this  periml,  the  evapu- 
:^-'  ' '  that  degree,  that  a  crust  of  salt  is  formed  on  the 
'■  the  workmen  break,  ond  it  iinniedintely  full*  to  the 
rl.i  tVii  tiiiiil  t]rH  quautity  is  kutHcient  to  he  raked 
It, 
'  riftlof  China,  the  sands  of  the  sea- 
led, out!  the  brute  thus  obtained  is  subsequently  evaporated  in 
placvii  uf  CfLirnony  and  France,  the  SJilt  waters  aiv  pumpiJ 
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up  to  tbe  top  of  very  extensive  abeds,  filled  with  brushwood,  orer  which  it » 
duly  distributed  by  meRna  of  gutters,  whence,  falling  in  drops  from  i|uig  to 
apng,  a  rapid  evaporaUon  takes  place  over  an  immense  surface ;  the  sinie 
water  is  pumped  up  many  times  before  it  is  sufficiently  concentrated  to  be 
drawn  on  into  boiiers,  which  complete  the  operation.  See  an  account  of  aercnl 
worka  of  this  kind  in  Dr.  Ure*a  Dictionary  of  Chemistry. 

Under  the  article  Evaporation,  we  have  given  several  ingeniooaillustndoni 
of  the  process  of  "  Salt-making."  In  this  place  we  shall  add  a  notice  (^  tm 
or  three  more  recent  inventions. 

Messrs.  Jump  and  Coart's  patent  method  consists  in  concentrating  the  lalt 
water,  by  a  simple  arrangement,  previous  to  its  entering  the  pans.  Forthii 
purpose,  the  reservoir  of  salt  water  is  elevated  above  the  pans,  and  the  pipe 
which  supplies  them  with  the  brine  first  passes  through  all  the  furnaces  beDeato, 
which  bnnga  the  liquid  quickly  to  a  boiling  temperature,  in  which  state  it  ii 
discharged,  by  means  of  a  curved  pipe,  into  the  pans  above,  thereby  grestl/ 
facilitating  and  abridging  the  process  of  concentration.  A  stop-cock  is  plae^ 
in  the  aupply-pipe,  so  that,  aa  oflCen  as  it  is  desired  to  replenish  the  pan,  thU 
cock  ia  openea,  and  the  superincumbent  pressure  of  the  water  in  the  reservMr 
forces  out  the  boiline  brine  from  the  pipe  into  the  pan,  the  pipe  receiving,  in 
lieu  thereof,  the  cola  liquid  from  the  reservoir. 

Mr.  Johnson,  of  Droitwich,  according  to  his  patent  of  1827,  employs  fltein 
of  different  degrees  of  heat  to  produce  the  evaporation  in  pans  closed  from  the 
atmosphere,  so  that  the  vapour  arising  from  the  first  pan,  where  the^n;  ultii 
produced,  ia  employed  in  heating  the  second,  where  the  broad  taU  is  fonned: 
and  the  vapour  arisine  from  the  latter  is  employed  in  like  manner,  to  pnxhice 
in  the  thira  pan  British  bay-ialt. 

A  sketch  of  the  steam  boiler  is  represented  in  the  annexed  drawing,  diri^ed 
into  three  portions,  a,  6,  and  c;  and  steam  ia  generated  in  one   or  more  vf 


these  divisions,  according  to  the  supply  required.  When  the  steam  in  «  ■ 
raised  to  a  pressure  of  twenty-five  pounds  on  the  square  inch,  that  in  &  viB  M 
twelve,  and  that  in  c  five  pounds.  When  only  one  of  the  divisions,  a,  of  < 
steam-boiler  about  seventeen  feet  by  ten  is  employed,  it  will  heat  pans  to  *» 
extent  of  2,400  square  feet  up  to  164*  Fahr. ;  and  when  the  three  divisiooi,* 
6,  and  c,  are  used  together,  an  extent  of  4^300  aquare  feet  will  be  heated  to  tn 
same  temperature.  ^^ 

The  steam  is  conveyed  in  a  pipe  from  the  boiler  to  a  ateam-vessel  e,  up* 
the  fine  salt-pan  /.  This  pan  is  made  ateam-tight,  and  the  steam  ariiiij 
therein  is  conveyed  by  a  pipe  to  a  similar  vessel  under  the  broad  salt-pss  i 
Over  the  broad  salt*pan  k  is  placed  the  bay  salt-pan  m,  and  the  space  betwetf 
them  is  enclosed  by  thin  boards,  or  other  light  material,  to  confine  the  vapn 
arising  from  )t,  in  order  to  produce  the  required  heat  in  the  pan  m.  This  f 
is  made  lowest  in  the  middle,  as  represented  in  the  drawing,  so  that  water  cfli 
densed  on  its  lowest  surface  may  be  collected  in  one  place,  where  it  ia  recah* 
and  carried  off  in  a  spout,  to  prevent  its  return  into  the  brine  in  tbe  low 
pan  k. 

Tbe  patentee  considers  it  of  great  importance  to  keep  the  bottom  of  the  |MJ 
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lU;  and  fur  tlut  purpone  employs  r«ke»,  which  are  kept  cnnntanUy  In 

a  s(«iim  CHgintf.      If ■■  •=  deposit  the  ult  in  reccpUclei  al  thft 

16  pAna.  The  rods  1-.  rakMnrc  tiioved  pass  through  Mufling 

ibe  pant,  to  prevent  iTiteAin. 

lirftl,  a  ftpirilc«i  n.  ui'  salt   ^n  mi  t^xtciisive  bcbIv,   hu 

il  patenti  for  \t.»  in  the  meclidiiicU  arrange mcntj  uf 

il^iii  IaaL  patfiil.  wiiK-li  rmhofliet  tUr  IpHtUng^  choructrriftticR  of  his 
may  be  c:i:pluiiic«i  wiiK  rcfcrencd  tn  the  unnexetl  diagrani,  wliicii 


a  TcrtjcAl  tection  of  the  apparatiu,  with  two  tiers  of  pans,     a  a  a  a 

'furimceb,  the  ilues  from  which  nrv  cxLemlcd  under  a  coimideraLli'  riiii|^e 

of  the  pftris,  which  are  of  the  shape  reprrseiilcd  nt  6  c,  the  deep  part 

Ic  to  receive  the  salt  thrown  over  bv  the  ebuUition,  and  also  such 

may  be  temped  from  the  surface  of  ^,   by  means  of  the  inatruincnCa 

(id.    Tht    '  '      iiherM  being  removed  from  the  direct  action  of  the 

■ut  the  sd  i  thprcin  from  becoming  burned  ;  and  thete  recep- 

«t  th>    'KM ->.   •Li.'  sJiU  is  conveniently  scooped  out.     The  steam 

lower  range  of  pans  is  then  employed  to  heat  an  upper  range 

ni])ported  upon  suitable  framing,   lined  intenurly.  tu  confuie 

boards.     In  order  that  the  water  resulting  from  the  condensation 

i^Bgainst  the  bottoms  of  the  upper  pans,  may  not  fall  back  into  the 

ts,  two  inclined  planes  ore  formed,  which  receive  the  condensed  water, 

lurt  il  into  a  pipe,  wlience  it  is  carried  off  by  a  gutter  underneath.   Ju 

*'  icd  pbuies  suitable  apertures  are  made  for  the  passage  of  the  ascend- 

from  t)>«  lower  Ui  llie  upper  boilera. 

re  alio  proposes  t}  heat  a  third  set  of  pans  above  the  second ;  for 
lere  is  a  centnd  aperture  to  conduct  the  steam  lo  them;  this 
rercd  with  a  cap. 
HIRE.     A  precious  stone,  of  which  there  are  several   varieties;  next 
^t  is  considered  the  most  valuable  of  j:emA.     The   white  and  pole 
by  exposure  to  beat,  become  snow  white,  and,  when  cut,  exhibit 
tw  o(  lustre,  that  they  are  used  in  place  of  diamond.     The  most 
;'Tarieties  are  the  crimsnn  and  carmine  red;  these  are  the  orienial 
rcUer;  the  next  is  sapphire;  and  last,  the  yellow,  or  oriental 
t«rias,  or  star  stone,  is  a  very  beautiful  variety,  of  whicii  the 
ly  violet-red,  ajid  the  <orin  a  rhomboid,  with   truncated  apice&t 
descent  lustre.     A  sapphire  of  ten  carats'  weight  is  con- 
fifty  guineas.     An  oriental  ruby  of  thirty  carats,  without 
:t  colour,  is  eoDsidered  almost  as  valuable  as  a  diamond  of 
weifh' 
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SARDONYX.  A  precious  slone,  contisling  of  n  mixture  of  cha)ev4aDyisb 
cornelian,  sninctiines  in  strain,  but  at  other  limes  blended  togelKrr.  Itii  fowA, 
^nt,  striped  vith  wbitc  and  red  strata,  which  may  be  cut  ia  cameo  u  vrHii 
the  onyx.  Second;  white,  with  red  denlriticol  figures,  much  reteabliBp  tW 
tnocha-fttone,  excepting  Ihat  tlie  figures  in  the  latter  are  of  a  black  colour,  ift* 
■lead  of  a  red.  There  is  no  real  difference,  except  iu  the  circumitance  of 
hmrdnew,  between  the  onyx,  cornelian,  ch&leedony,  Mrdonyx,  and  agate,  Mi> 
withitanding  the  different  names  bestowed  upon  them.  This  atone  was  fomo^ 
much  employed  for  the  sculpture  of  cameos. 

SARSAPARILLA.     A  medicinal  root,  obtained  from  Peru:  u  consista 
^reat  number  of  long  strings,  banging  from  one  head ;  they  are  given  in 
tion,  as  a  diet  drink. 

SASSAFRAS.  The  wood  of  an  American  tiec,  of  the  laurel  kind,  tm 
in  large  straight  blocks;  it  is  said  to  be  "  warm,  aperient,  and  rorrobonat. 
and  to  be  often  successfully  employed  in  purifying  the  blood,  fur  which  purporf 
un  infuaioD,  in  the  way  of  tea,  ts  a  very  pleasant  drink;  its  oil  ia  fragnnt,  tad 
po«MS«e8  must  of  the  virtues  of  the  wood. 

SATIN.  A  kind  of  silken  stuff,  very  smootli  and  shining.  The  woof  ii 
coarse,  and  hidden  undemeatli  the  warp,  which  is  fine,  and  stands  out,  and  m 
this  depends  its  gloss  and  beauty. 

SATURATION.     The  act  of  imbibing  till  no  more  can  be  received. 
fluid  tliat  holds  in  solution  as  much  of  any  substance  as  it  can  dissolve,  is 
to  be  sntnr.-ited  with  it.     But  tmturation  with  one  substance  does  not  di 
the  fluid  of  its  power  of  acting  on,  ond  dissolving  some  other  bodies,  aad 
many  coses  it  increases  this  power.  For  example,  water  saturated  with  r< 
salt  will  dissolve  sugar;  and  water  saturated  with  carbonic  nod  will 
iron,  though  without  this  addition  its  action  on  this  metal  is  scarcely  percepU' 
The  word  saturation  is  likewise  used  in  another  sense  by  cbemi»t4 :  ibev 
of  two  principles  produces  a  body,  the  properties  of  which  differ  from  thev 
its  compunent  parts,  but  resemble  those  of  the  predominating  principle 
the  principles  ure  iu  such  proportion  tliat  neither  predominates,  tbey  sr« 
to  be  saturated  with  eacn  other;  but,  if  olherwue,  the  more  pr«dc   ' 
principle  ia  said  to  be  sub-saturated,  or  under-saturated,  and  the  other 
saturated,  or  over-saturated. 

SAWS.  AND^SAW.MILLS.  A  saw  is  a  cutting  instniment,  with  i 
rated  edge;  a  saw-mill,  a  machine  or  building,  wltercin  several  nrmanyofti 
instruments  are  actuated  by  horse,  wind,  steam,  water,  or  other  power. 

It  WAS  not  until  the  seventeenth  century  that  saw-mills  were  introduced  ini 
Gfigland,  attended  with  the   most  violent  opposition  from  the  sav^en,  vl 
apprehended  they  would  be  the  means  of  depriving  them  of  iheir  rubti 
Some  that  were  undertaken  were  abandoned  at  the  outset,  and  ocben 
destroyed  by  the  populace. 

The  saw-mitis  of  the  present  day  are  of  two  distinct  kinds;  t)ie 
those  that  cut  by  a  continuous  rotatory  motion,  and  the  rtc^ocatiitfft  *' 
operate  ai  the  common  pit  or  frame-saw.     llie  circufar  law-miiU  are  far 
nfKMt  port  used  for  cutting  up  timber  of  small  dimensions ;  and  the  r*i  ' 
for  large  timber,  in   formmg  beams,   rafters,   plankf.  Krc,  out   of  largr  lim 
The  most  important  machinery    of  the  kind  was  erected   by    Mr.  Rrunri, 
I'ortsmoutb.  to  whom  the  mechanical  world  is  indebted  for  many  im 
inv«  ntions  and  improvements. 

Saws  are  made  of  a  great  variety  of  forms  and  sixes,  to  adapt  them  to 
materials  on  which  they  are  designed  to  operate.     The  most  c-nmmon  ate 
used  by  carpenters,  who  require  in  ordinary  no  les«  than   u  i 
namely,  a  eroit-cut  saw,  for  dividing  a  tree  or  log  transver^ 
two  wurkmen,  one  un  each  side,  who  alternntcly  pull  the  saw  toujir. 
teeth  being  ntade  to  cut  equally  in  each  direction;  a  pit-ttne,  for 
logs  up  into  planks  or  scantlings,  the  uperation   beins  j—r'  ■-'■••"' 
a  vertical  mution  of  the  saw.  and  uMiall y  by  a  class  of  ^ 
ft  Urge /ramtf-f aw,  which  is  a  saw-platt*  five,  fix*  or  le^ 
in  a  frame,  and  used  to  cut  timber  longitudinally  with  grvaur  nic'iy  llttA^ 


HAWS   AMU  SAW-MILLS 


571 


h  •  ripftmjr-fMP.  which  if  ■  Imnd-ftuw,  with  h  bhwlc  tw«Hiy-mghi  or 
"     '  "<!  hiiviiig   Inrm'p   U'eili  for  ripping,  or  catting  otii  sHiitf 

I  hand-nur  f  ix-ciitiarly  wAdriiomifmtL'd),  uitLilly  providrd 
I'  Lil  h!l-  ;iri!  :i  ■  il.ir  teeth,  fivo  to  Ihe  inch;  n  pancl-umv 
t>  1       - 1 '     1  i.iier  tet'th,  (seven  or  eight  to  the  ineh,) 

■   ;  tl,u  inoro  dclicn**^  "■    "  -.■••.  sp«ci«s  of  work. 
V   tliin   blmlc*,    ti  <   stout    pieces  of 

edge,  are  ftlfto  usl..    _       ^laJ   kind.i,  mIucIi 

shed  by  the  Hvcml  trrmi,  liwrtniit  "uA,  carcfue^  aud  trnon,  indf- 

fir  u«e«,  aitd  also  of  their  sizeH,  whicli  varv  from  six  to  twenty  ii)oh«« 

t;  •everal  very  narrow  snWB,  inijitferenlly  called /urA-,  comptut,  ketf-hole, 

turning  tuws,  for   cutting  out  small  pieces,  and  rounding'  work  :  imall 

w,  nix  or  eight  inches  long,  are  sometimes  required  by  the  cariiruler 

l>oth  wood  and  iron;  the  teeth  of  the  latter  being  smaller  and  more 

Lilian  the  former.    Tbere  nr«  many  saws  used  by  other  mechanics,  wlilch 

^om  the  carpenter'a,  the  deiaiU  uf  wliicli  woiUd  be  nninterevtin^ ;  we 

reforc  proceed  to  take  a  brief  notice  of  the  procem  of  manufActuriog 

practised  at  Shellieid,  fruni  whence  tbree-fourtlis  of  the  inhabitant*  of 

>c  are  supplied. 

(ery  c<)ntmune4t  kind  of  saws  are  made  of  iron   plates,   hammer-har- 
id  pUniihed  upon  an  anvil,  to  give  them  some  degree  uf  stin'nesB  and 
ly.     Such  iuatrutnents  art*,  of  course,  spumed  by  the  worknien  ;  never- 
a«  ihelr  cost  iit  but  trifling'^  they  are  purchased  in   great   quaiiLJtics  by 
^'  r  any  saw  to  be  belter  than  no  saw  at  oil. 
■A  sawa  which  workmen  employ  arc  made,  nominally,  of  rather 
■:our  ^tocl;  but  the  quality  of  these  materials  may  differ,  as  well  as  the 
le  of  tliem,  in  every  possible  degree.     The  common  test  of  a  good  saw, 
bending  it  into  a  bow,  and  letting  it  ipring  again  into  a  straight  liitc,  is 
red  by  lonio  peraona  ai  a  fallacious  and  nunecessary  teut,  and  that  it 
tea  s|>oila  a  saw,  poMesiing  in  other  respects  all  the  properties  of  a 
tool.     A  dispute  has  been  raised  on  this  point,  and  ably  aavocated  on 
For  our  own  parts,  wo  would  simply  observe,  that  such  procens  of 
'lUibly  proves  two  of  the  essential  properties  of  a  good  saw,  namely. 
thickness  in  the  blade,  and  perfect  elasticity. 
has  shown  that  cast  steel  is  the  best  material  for  mnkingsaws,  tt« 
other  tooU,  on  account  of  the   greater  unilormity  of  its  structure, 
lust   by  the   subseouent  uiieratioits   of  renderin|;  it  malleable  and 
0  pcepnre  this  material,  the  liquid  metal  is  poured  into  a  cast-iruii 
loot  of  wnich  the  castinf^,  when  cooled,  is  taken,  in  the  form  of  a  small 
ml  1|  inch  thick.     ThiH  stub  is  next  laminated  between  rulters  until  it 
iddd  to  tliL'  required  diuienkions.     If  intended  for  the  larger  kind  uf 
mill  or  pit-sAWs,  tiio  whole  piece   may  be  required,  in  whicli  case  it  i> 
shc.ir^  to  rlie  required  sha[H!;  but  if  for  amallcr  articles,  it  is  cut  U]i 
cd£;cs  are  next  perfected  by  tiling,  and  holding  the  Hat 
i  \Mj^e  grindiitones,  which  procestt  prepares  them  for  the 
u-KtU.     This  operation  is  usually  perionned  by  a  die-cult«r  in  u 
the  motion  of  the  saw-plate  being  duly   regulated,  so  that  the  teeth 
tlie  lar^e  teeth  being  cut  one  at  a  time ;  and  the  smaller,  two, 
a  lime,  according   to  cireumstanccs.     The  wire  tdges  lert  nu 
,j^,..    I..    .1.,.   i:uiiing.oul    press,  nre  next   removed   by  filing. 
)<  wid  tempering  succeed,  which  require  considerable 

;       ,  .rr  of  the  operator.  A  variety  of  fatty  compositions 
>nded    tor   this   purpose,  as   possessing  peculiar  etficflcy  m 
it  which  ure   niwy   instance  that  recommended  by  Mr.  liill. 
to  have  hud  conoiderable  experience  in  matters  of  the  kind,  and  to 
rhoE  flcr^uainrcd  with  chemical  science;  we  lihnutd,  otherwise,  have 
lie  variety  uf  binular   ingrrdieuts   in    his  caldron,     lie 
irr  3lb».  of  bUck  ro«ni   and    lib.  of  pitch,  and  to  ihew 
tdj   -•»'  j:.illt»tt  of  neiitsfoiil  ml,  ^(llbii.  of  kteef  suet,  rendered,  and 
>us  of  iilivr  oil.     AU  these  are  1o  be  heated  , together  in  an  iron 
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vessel  unUl  the  a<|ueous  vapour  is  driven  off*  and  the  composition  vill  take  fin 
by  the  application  of  flame  to  the  surface,  which  is  then  to  be  extinguished  by 
placing  on  the  cover  of  the  vessel.  The  saw-plates  being  now  heated  in  a  mt^ 
berating  or  other  suitable  furnace  to  a  cherry  red,  are  precipitated  edgewise  iats 
the  liquid  mixture  just  mentioned,  contained  in  a  vessel  of  a  proper  figure  ftt 
that  purpose,  and  when  sufficiently  cooled  therein  to  be  handled,  they  are  tska 
out  and  are  found  to  be  extremely  hard  and  brittle.  The  unctuous  matter  wludk 
adheres  to  the  plates  being  next  partially  removed,  they  are  taken  up  suec» 
sively  by  a  pair  of  tongs,  and  passed  backwards  and  forwards  over  a  detf 
charcoal  fire,  so  as  to  cause  the  unctuous  matter  to  inflame,  or  "  blaze  <M,"  m 
it  is  termed,  which  reduces  the  saws  to  the  desired  temper;  and  wbilit  the  uv> 
plates  remain  hot,  any  warping  they  may  have  acquired  in  the  process  is  remoTed 
by  smart  blows  from  a  hammer,  over  an  anvil  strewed  with  sand,  to  prevcot 
the  article  from  slipping  about 

The  next  operation  is  planishing  by  hammers,  which  renders  them  more  era 
and  eaually  elastic ;  and  the  dexterity  and  care  with  which  this  operation  (» 
difficult  and  tedious  to  ordinary  smiths)  is  performed,  is  a  remarkaole  instanct 
of  what  human  art  is  capable  of  by  long  practice. 

The  saws  are  now  ready  for  the  grinder,  who  applies  them  to  the  circular  bee 
of  a  large  grindstone,  by  an  interposing  board,  against  which  he  presses  with  ill 
his  force,  so  as  to  grind  it  as  evenly  as  possible.  Standing  on  tip-toet,  W 
stretches  himself  over  a  large  grindstone,  which  is  revolnng  with  great  rapidi^; 
his  hands,  arms,  breast,  and  knees,  being  all  brought  into  operation  toprodoH 
the  eflect,  while  he  becomes  covered  with  ochrous  sludge,  formed  by  the  auri> 
tion  against  the  stone ;  an  operation  apparently  so  dangerous  and  dtsagreeaUe, 
as  to  give  pain  tu  the  spectator,  and  make  him  wish  to  see  a  machine  suppljin^ 
the  place  of  the  operator. 

The  grinding  of  the  saw-plates  materially  impairs  their  previous  flatness  and 
elasticity  ;  they  are,  therefore,  submitted  to  a  secuud  hammering  by  the  plaai^ 
ers,  and  are  afterwards  heated  over  a  coke  fire  until  they  attain  a  faint  atrsff 
colour,  which  restores  to  them  their  elasticity.  The  surfaces  are  next  ligbtlf 
passed  over  a  grindstone,  to  remove  the  appearances  of  the  hammer,  and  ne^ 
over  a  fine  hard  stone,  to  remove  the  scratches  of  the  last,  and  give  it  the  kind 
of  polish  required  in  the  market  for  which  the  saws  are  intended.  For 
which  purpose  the  glazing  wheel  of  buff  leather  and  emery,  or  the  "  hard  hesd," 
which  is  a  wheel  of  hard  wood,  worked  bare,  are  also  used,  as  occasion  mtf 
require.  To  correct  any  defects  that  the  saws  may  have  acquired  duriog  tbt 
processes  described,  they  are  next  "blocked,"  that  is,  struck  upon  a  post  (if 
hard  wood,  by  means  of  a  small  polished  hammer,  by  which  the  truth  of  ^ 
work  is  presumed  to  be  perfected. 

The  saws  are  next  "  cleaned  off"  by  women,  by  means  of  fine  emery  rubbed 
over  them  lengthways  by  a  piece  of  curk-wood,  which  gives  them  an  agreesUfi 
even,  white  tint,  and  a  very  level  appearance.  They  are  next  lianded  to  lbs 
setter,  who  places  each  alternate  tooth  over  the  edge  of  a  little  anvil,  io  aa 
angular  direction,  and  strikes  them  so  as  to  bend  each  uniformly  into  tbi 
required  dcviaiiou  from  the  plane  of  the  saw;  then  turning  over  the  sav,  tbs 
setter  strike*,  in  like  manner,  the  alternate  teeth,  which  he  left  untouched  oa 
the  other  side;  in  this  manner  each  successive  tooth  is  placed  in  oppoiits 
directions,  at  the  desired  set,  to  allow  the  blade  of  the  saw  to  pass  tbrougo  tbe 
wood  without  resistance,  while  its  breadth  acts  a%  a  guide,  and  serves  to  gin 
stability  and  effect  to  the  operation  of  sawing.  The  teeth  of  the  saw  are  agua 
touched  up  with  a  file,  to  finish  their  sharpening;  for  whicli  ptirpuse  they  an 
fixed  between  two  plates  of  lead,  contained  in  the  chaps  of  a  vice;  after  vbid 
their  handles  are  fixed  by  nuts  and  screws,  cleaned  off,  oiled,  and  packed  in 
brown  paper,  fur  sale. 

The  form  or  mode  of  construction  of  the  saws  we  have  described,  has  ben 
generally  found  so  efficient  and  useful,  as  to  have  needed  no  material  impixn^ 
ments;  we  shall,  therefore,  simply  notice,  in  a  brief  manner,  two  or  tbrO 
matters  of  a  subordinate  character,  connected  with  the  subject,  which  maypn** 
uf  service  to  the  workman. 
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r^  U  is  weU  known,  can  be 

JT  tlian  ft  comniun   pit-saw ; 

rka  ia  a  limdUcr  kerf,  tl  wuiild 

lerablfr  taving  of  timber  if  it 

iptoyerl  in  lieu  of  ilie  pit'iavr 

up  into  thin  boards.     'J'o 

Qjed,  an  ingenious  iiliipwrtgbt 

ithe  coiitrivcii  the  arrangement 

in  '  i  cuL    a  i«  the 

>f  a  '  6  a  section  of 

ir  oi  lilt'  ir,i.'iii^;  c  the holdfatt ; 

knins;  0  the  lever;  /a  double 

la  with  holee,  tbe  lever  work- 

the  two  parts  of  Llie  iirch  ; 

ut    Iw    lu^ld  to  any   decree  of 

a  small  peg,  fostcnca  by  a 

end  ol  the  lever.     To  shift 

the  Irver,  take  out  tlie  peg, 

iTCT,  take  out  the  two  pins  HeU 

being  lifted,  aud  swung  back, 

ia  the  uext  cut,  and  again 

ting  with  a  common  (Vume^aw.  it  would  be  necessary,   at  every 
:ui,  to  nltift  all  tho  tranttmis  behind  the  saw  to  the  end  of  the  piece, 
lid  be  nccea&ary  to  take  tbe  saw  out  of  the  frame,  when  n   dimeully 
•.»f  fixing  it  again  lightly.     13olli   thew   objections  aic  obviated  by 
hiivt;  Jescribt^d;  and  by  whicli,  long  deolft,  plankfi, and  boarda,  may 
an  inipoftam  saving  of  material, 
mding   wedge   for    the    use  of 
!presented     in    the      subjoined 
invented  by  Mr.  T.  Criffllh«, 
il  iiislituliun,  and   wai  deifined 
*n    honorary  medal  from    (he 
Arts.     1  is  the  handle  or    ceu* 
fhich  is  coniic^cteil  tur(t  vprii^s 
;tbcr  at  b  ;  the   hriiulle  aUn 
piece  d.     This  iu:>LninaiiC  i^ 
the  time    and    iroublt*  of 
cummoci  wedges,  whde  sawing 
fir  into  deals.      When  tho  taw 

r  tliree  feet,  the  loose  ends  of  the  springs  e  e  ar«  to  be  brought  by 

to  the  centre  piece  a  as  tbeir  elaati city  will  admit;  tbe  end  b  is 

tntruduced  into  the  cut,  and  the  wedge  is  to  be  thrust  up  to  the 

ipring,   the  cross  piece  rf  resting  on  the  upper  surface  of  the  balk. 

of  the  springs  wilt  then  be  continuaUy  opening  the  cut  as  tlie 

to  the  leu|;th  of  about  twelve  feet;    and  tho  weoge,  when  at  ita 

xton,  will  be  prevenCt^d,  by  the  cross  piece,  from  falling  into  tbe  pit. 

1',   the  saws  nrc  stretched  in  a  wooden  frame,  which 

:  auother  frame,  in  a  similar  manner  to  a  window 

fa  It  Iv  .1  crank,  attached  to  a  fly-wheel  upon  the 

:  wheel,  or  other  power,  and  connected 

I  hilions  of  the  crank  lo  one  of  the  water 

upon  a  carriage,   which  i*  n  horizontal  frame, 

'  on  the  floor  of  the  mil),  and  of  such  dimensions 

the  vcrUtol  froinc,  proceeding  by  a  regulated  motion,  and 

di<!  timber  tu  the  action  of  tlie  snws.     The  saws  arc  so 

they  can  be  removed  in  a  few  minutes,  and  replaced  by 

d  «HWS. 

emeula  have  bcnn  made  unun  suvv-mills  by  Mr.  Urund, 
aoJ  many  other  engineers,    whu  have,  of  late  years,   be«u 
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engaged  in  their  coastruction.  The  introduction  of  oircuUr  Mwt,  which  lethj 
a  continual  rotary  motion,  formed  an  important  era  in  sawing  madunerj^ta 
the  ereat  facility,  precision,  and  rapidity  of  its  operation.  A  aaw-miU  of  tti 
kind  has  been  employed  for  many  years  at  the  manufactory  of  the  ingcMl 
Mr.  Georc^  Smart,  near  Westminster  Bridge.  In  this,  motion  it  inpartedll 
horizontalBhaft,  on  which  is  a  spur-wheel  that  turns  a  pinion  on  iBother  kr 
zontal  shaft  ;  on  this  second  shaft,  the  bearings  of  the  gudgeons  of  which « 
supported  on  the  joists  of  the  floor  above,  is  a  band-wheel,  which  oonunnnicM 
motion,  by  an  endless  strap,  to  a  pulley  fixed  on  the  spindle  of  the  circolarM 
and  causes  the  latter  to  revolve  with  great  rapidity.  The  ends  of  the  ipnl 
are  conically  pointed,  and  the  end*  nearest  to  the  saw  turns  in  a  cavity  nudii 
the  end  of  a  screw,  whose  nut  is  fixed,  and  has  a  firm  bearing  in  a  stout  btodi 
the  other  end  turns  in  a  limilar  screw,  paued  through  a  cross  beam,  moctii 
between  two  vertical  beams,  extending  from  the  floor  to  the  ceiling  ;  onerfd 
beams  can  be  raised  or  lowered  in  its  mortises  by  wedges  put  both  abova  tt 
below  its  tenons.  In  order  to  adjust  the  plane  of  the  saw  to  the  plane  of  I 
bench,  there  is  a  long  parallel  ruler,  which  can  be  set  at  any  distance  firoia  H 
saw,  and  fixed  by  means  of  screws  going  through  circular  grooves  cat  thrasj 
the  bench.  In  using  the  machine,  the  ruler  is  to  be  set  the  proper  diita 
from  the  saw,  according  to  the  piece  of  wood  to  be  cut ;  and  as  ute  saw  fes 
round,  a  workman  slides  the  end  of  a  piece  of  wood  to  it,  keeping  its  c^ 
against  the  guide  or  ruler,  that  it  may  cut  straight  The  operation  is,  of  0000 
very  expeditious  and  accurate.  Lathes  are  now  frequently  fitted  19  ii 
circular  saws. 

Some  improvements  in  mechanism  of  the  latter  kind  were  patented  I 
Messrs.  Sayner  and  Greenwood,  in  1824,  which  we  shall  here  describe.  T1 
first  improvement  mentioned  in  the  specification  relates  to  the  adaptatioa  > 
two  circular  saws  operating  together,  instead  of  one,  to  cut  through  a  pices  • 
timber.  By  the  usiial  process,  it  requires  a  circular  saw  of  five  feet  ui  dismclr 
to  cut  through  a  log  of  two  feet  in  diameter,  in  consequence  of  the  obstmctii 
of  the  axis  and  supporting  shoulders ;  but  by  the  application  of  two  saws  < 
little  more  than  haif  the  diameter  of  the  single  large  saw,  one  above  theh 
and  the  other  under,  each  making  an  incision  rather  more  than  balfwi 
through,  the  division  is  effected  with  a  considerable  saving  of  power,  snd  f 
the  cost  of  saws.     The  annexed  diagram  is  designed  to  explain  the  mechsua 


arrangement,  a  a  is  the  bed  of  the  saw-mill ;  b  b  the  log  of  timber  uad 
operation ;  e  e  the  two  circular  saws,  the  depths  (tf  their  respective  cuts  Ml 
expressed  by  two  right  lines  forming  tangents  to  their  peripheries  ;  these  sv 
have  pulleys  upon  their  axes,  and  are  driven  by  endless  bands  embraeing^ 
and  the  drum-wheel  dl,  to  which  motion  is  given  by  a  water-wheel,  or  ed 
adequate  mechanical  agency.    Tlie  timber  rests  and  moves  upon  horiM 
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id  it  Accurately  guided  to  the  snwt  by  vertical  ruUem,  not  iiiiro- 

■ *''^y  «re  cutnniuti  to  oilier  saw-millft.   The  axes  of  tbc 

uud  tll«^  timber  is  forced  cgain«t  tlietn  by  llio  levo- 
>  TO,  put  ill  motion  by  another  band  from  thedrum- 
'  r  neum  confmcd  by  an  uprigbt  frmne  </  /■  ,-  in  tdc 
turnk  tne  prcsiing  roller  A,  whicb  being  connected 
i,  is  pH'Mi'd  ni»on  by  the  weighted  lever  k ;  the  rwller^  there- 
ttion,  tind  tbc  ruUer  k  a  steady  firmness  to  the  advancing  poki- 

brr  in  U>  be  cut  intu  planlu,  a  number  of  circnlar  saws  nre  placed 

tbe  ax«9  c  e,  with  flangefi  between  them  of  the  thickness  of  the 
lokii  aod  iheD    bolted 
bv  litese     means    the 

IS   at   one    operation 

bonnl-      "i>'l  if  it   be 

It  r  1  jcanl- 

,0  nsontal 

din  like  inannortipon  a 
m,  iind  drivt-'U  by  a 
ut4  tlio  whiil>;  ut  once 
*m\\\  divisions.  Thia 
iw*  \n  work 

|1  "I  (l«  to  oppf 

It  "'lose  ftct- 

\'.  .  formt 

I  ..V  iilaimed 

,  ont  cloiiiMd, 

the  pIntM  of  a  serici 
[fttVB  cloMely  If^thcr, 
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and  projecting  from  it ;  these  instruments  are  called  "  section  teetb."  Tbe 
saving  of  labour  in  consequence  of  this  form  of  saw  is  calculated  at  fd 
three-fourths ;  and  the  surface  of  the  timber  is  much  smoother  than  iriics 
cut  by  the  fuIl-teethcd  saw.  On  the  saw-plate  are  also  iixed  instruiB»ti 
called  *'  sappers, "  which,  being  placed  nearer  to  the  centre,  do  not  «w 
the  wood  so  deeply  as  the  saw,  and  are  adjusted  so  as  merely  to  cot  tf 
the  extraneous  sap  part,  rendering  the  edges  of  the  planks  unifon^ 
straight,  and  all  the  cuts  of  equal  dimensions.  To  understand  which,  il  i 
perhaps,  necessary  here  to  explain  to  the  reader  that  the  logs  are,  by  iHk 
machinery,  cut  up  lengthwise,  not  through  the  /oy,  but  from  the  circumferaet 
or  exterior,  to  the  centre,  as  the  radii  of  a  circle,  it  having  been  as«rtiiiMd 
that  planks,  staves  of  casks,  &c.,  cut  out  in  this  manner,  possess  msA 
more  durability,  strength,  and  elastic!^',  than  by  th^  common  methei 
Fig,  1  represents  a  side  view  of  the  machine,  with  a  log  in  it  readjk 
working.  JF^g.  2  is  an  end  view  of  the  same,  exhibiting  the  log  parti;  ei 
into  sections.  Fig.  3  is  the  saw,  with  its  section  teeth  L  L  L  L,  asdh 
sappers  M  M.  Fig.  4  shows  the  shape  of  the  sapper,  with  a  groove, « 
slit,  to  admit  of  its  being  set  according  to  the  intended  width  of  the  plank. 

A,  Ftg.  1,  is  a  strong  frame  of  timber,  about  twenty-four  feet  long,  fayftt 
broad,  the  ends  of  which  are  seen  at  A  A,  Fig,  2.  B,  Fia.  1,  is  the  caniipi 
about  twelve  feet  long,  and  four  broad,  the  ends  of  which  are  seen  at  BB^ 
Fig*  2;  it  travels  upon  iron  truck-wheels,  grooved  on  their  circumferences,*' 
tun  upon  iron  slides,  as  shown  at  K  K,  Fig.  2.  C.  /V^«.  1  and  2,  gives  M 
views  of  the  log  under  operation. 

Tbe  log  is  fixed  into  the  carriage  by  means  of  iron  centres,  upon  vhicb  k 
also  revolves,  after  each  succeeding  cut.  At  D  D,  Figt.  1  and  2,  is  seenpiitif 
the  saw.  At  £  E,  Figt,  \  and  2,  are  situated  the  feed  pulley,  and  shifting  pM 
F,  regulating  pulleys.  G  is  an  index  for  regulating  the  dimensions  of  the  eoti 
H,  revolving  levers  and  pins.  I,  the  pin  and  fulcrum  of  the  levers.  J  J,  tk 
stirrup  screws  and  pins. 

Nearly  in  the  middle  of  the  frame  is  fixed  the  main  thaft,  of  cast  iron.vluik 
runs  upon  friction  rollers,  supported  by  stands  on  the  floor.  On  tliis  shaft  ■ 
the  saw,  with  its  sappers  and  sect  ion- teeth.  The  motion  is  given  bysbo' 
passing  round  the  main  pulley,  and  round  a  drum  that  runs  under  it ;  vtiA 
may  be  driven  by  horse,  steam,*  or  water  power.  Tlie  method  by  which  4* 
saw  is  fed  with  the  wood  to  be  cut,  and  the  return  of  the  carriage  for  the  nP* 
ceeding  cut,  is  too  similar  to  our  own  to  need  a  particular  description.  !> 
various  arrangements  are  ingeniously  contrived,  and  it  may  be  justly  tenwdt 
self-acting  machine,  for  when  once  set  in  motion,  no  other  aid  than  the  port 
which  drives  it  is  requisite  to  its  cutting  a  whole  series  of  boards,  of  unifiif* 
dimensions,  all  round  the  log,  having  their  thin-edged  sides  attached  to  ^ 
centre-piece.  These  boards  being  removed,  a  second  series  of  boards  may  hi 
cut  in  like  manner  to  the  former,  provided  the  log  is  big  enough. 

"  This  machine,"  Mr.  Eastman  says,  "  furnishes  a  new  method  of  msnnte 
turing  lumber  for  various  useful  purposes.  Though  the  circular  saw  had  pi* 
viously  been  in  operation  in  this  country,  and  in  Europe,  for  cutting  amolliul 
it  had  not,  with  tne  knowledge  of  the  writer,  been  successfully  applied  to  soU 
of  great  depth  ;  to  effect  which,  the  use  of  section-teeth  are  almost  indispeosaUi 

"  In  my  first  attempts  to  employ  the  circular  saw,  for  the  purpose  of  mana 
facturing  clap  boards,  I  used  one  nearly  full  of  teeth,  for  cuttmg  five  or  ■: 
in  depth,  into  fine  logs.  The  operation  required  a  degree  of  power  almost  ifl 
possible  to  he  obtained  with  the  use  of  a  band  ;  the  heat  caused  the  j^ate  t 
expand,  and  tbe  saw  to  warp,  or,  as  it  is  termed,  '  get  out  of  true.'  To  obvirt 
these  difficulties,  I  had  recourse  to  tbe  use  of  section-teeth,  and  the  improvemci 
completely  succeeded.  The  power  required  to  perform  a  given  quantity  < 
work  by  the  former  method,  was  by  this  diminished  at  least  three  quarter 
The  w(»rk,  formerly  performed  by  seventy  or  eishty  teeth,  was,  by  the  la 
method,  performed  by  eight  teeth  ;  the  saw-dust,  wtiicii  before  had  been  ndoM 
to  the  fineness  of  meal,  was  coarser,  but  the  surface  of  the  lumber  am 
smoother  than  when  cut  with  the  full-teethed  saw.    The  teeth  are  made  vk  d 
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vbfrl  Bnd  trundle-head,  so  highly  geared  as  to 
fansi  which  should  be  about  four  feet  in  diamet 


of  a  hawk*!  hill,  and  eui  tlte  log  up,  or  from  the  circumference  to  the 
Dtre.     The  saw  mav  be  carried  by  an  eight-inch  band,  and  when   driven  n 

pivprr  speed  (which  is  frum  ten  tu  twelve  hundred  times  per  minute)  will  cut 
'0«  or  ten  inches  in  depth  into  the  hardest  white  oak  timber  with  the  greatest 
The  sappers,  st  the  same  time,  cut  off*  from  one  to  two  inches  of  the  sap, 

cod  straighten  the  tliick  edges  of  the  lumber. 

*'  The  facility  with  which  this  saw  will  cut  into  ituch  hard  materials,  may  ht 

•vppmed  to  result  from  the  welKesUiblisbed  principle,  that  where  two  substances 
in  motion  come  in  contact,  their  respective  action  on  each  otlier  is  in  direct 
proportion  to  their  respective  velocities  ;  thus,  a  circular  plate  of  iron  put  into  a 
Voick  rotary  motion,  will,  with  great  cose,  penetrate  hardened  steel,  or  cut 
IVDUgh  a  file  when  applied  to  its  circumference  ;  and  the  same  principle  is 
iMlicahle  to  a  saw  for  cutting  wood.  Ilie  requisite  degree  of  velocity  is 
Oktined  by  the  continuous  motion  of  the  circular  saw,  by  which  also  it  has 
fTrsily  the  advantage  of  one  that  has  but  a  slow  motion,  on  account  of  dulling ; 
II  the  teeth  are  but  little  aifectud,  and  being  only  eight  in  number,  but  a  few 
homents'  labour  is  required  to  sharpen  them.  If  the  velocity  of  the  saw  were 
riiekened  to  a  speed  of  but  forty  or  fif^y  per  minnte,  it  would  require  at  least 
bur  iDch  bands  to  carr)*  it  through  a  log  aa  above  described. 

One  machine  will  cut  from  eighteen  to  twenty  hundred  of  square  feet  of  pine 
fatber  per  day,  and  two  of  them  may  be  driven  by  a  common  tub-wheel,  seven 
•rri^t  feet  in  diameter,  having  six  or  te\'en  feet  head  of  water,  with  a  cog- 
give  a  quick  motion  to  the 
eter.  The  machine  is  so  con- 
Ikveted,  aa  to  manufacture  lumber  from  four  to  ten  feet  in  length,  and  frum 
Wo  to  ten  inches  in  width,  and  of  any  thickness.  It  has  been  introduced  into 
feat  of  the  New  England  states,  and  has  given  perfect  satisfaction.  The  supe- 
IMity  of  tlic  lumber  has,  for  three  yeani  past,  been  sufficiently  proved  in  this 
town,  (Brunswick  Maine,)  where  there  have  been  annually  erected  from  fifteen 
Is  twenty  wooden  buildings,  and  for  covering  the  walls  of  which  this  kind  has 
bwo  simost  universally  used.  The  principal  cnu»e  of  its  superiority  to  mill- 
Wed  lumber,  is  in  the  manner  in  which  it  is  manufactured,  vix.,  in  being  cut 
kvtrds  the  centre  of  the  log,  like  the  radii  of  a  circle  ;  this  leaves  the  lumber 
father-edged  in  the  exact  shape  in  which  it  should  be,  to  set  close  on  a  build- 
»{,  snd  is  the  only  way  of  the  grain  in  which  weather-boards  of  any  kind  can 
W  tnniufactured  to  withstand  the  influence  of  the  weather,  without  shrinking, 
MrtlHng,  or  warping  off  the  building.  Slaves,  and  heading  also,  must  be  rived 
^  umc  way  of  the  grain,  in  order  to  pass  inspection.  The  mill-eawed  lumber, 
vUcfa,  I  believe,  is  now  universally  used  in  the  middle  and  southern  states, 
MMlfat  the  West  Indies,  for  covering  the  walls  of  wooden  buildings,  is  partly 
nttn  a  wrong  direction  of  the  gram,  which  is  the  cause  of  its  cracking  and 
•«ping;off,  and  of  the  early  decay  of  the  buildings,  by  the  admission  of  mois- 
^-  That  Kuch  is  the  operation,  may  be  inferred,  by  examining  a  stick  of 
tBbbcr,  which  has  been  exposed  to  the  weather  ;  the  cracks  caused  by  ita 
dirinking  all  lend  towards  the  heart  or  centre,  which  proves  that  the  sltrinking 
ii^lrrectly  the  other  wav  of  the  grain.  It  follows,  that  lumber,  cut  through  or 
*otm  ibf  cracks,  woul  J  not  stand  the  weather  in  a  sound  state,  in  any  degre« 
l>  he  compared  with  (hat  which  is  cut  in  the  same  direction  with  them.  I  have 
Bo  hesitation  in  stating  that  one-half  the  quantity  of  lumber  manufactured  in 
^ij  Wiiy,  will  cover,  and  keep  tight  and  sound,  the  same  number  of  buildingt 
for  s  hundred  ^ears,  that  is  now  used  and  consumed  in  filiy  years.  Add  to 
^  -     MOD  of  expense  in  transportation,  and  of  lobour  in  putting  it  on. 

*'  ry  one  must  be  convinced  that  the  lumber  manufactured  in  this 

l0t('i'»,'.j  «Hy  ift  entitled  tn  the  prefcn-nce. 
"  In  manufacturing  staves  and  heading,  a  great  saving  is  made  in  thctimbcr» 

'"'^'■■■'■"' to  heading,  of  which  at  Iea5t  double  the  quantity  may  be  obtained 

(  sawing  to  what  can   be  prneiired  in  tlie  old   method   of  riving 

iraight  grained  or  good  rift  inditpensahle  for  the  saw,  as  it  is  for 

t^varpmttoi  htim;  rived.     U'he  heading,  when  sawed,  is  in  the  form  it  should 

W,  btfiiTc  it  is  roimdfd  and  dowelled  together,  all  the  dressing  required  being 

rot.  II.  4  D 
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merelv  to  smooth  off  the  outsides  vith  a  plane.  Timber  for  stares  onght  tobt 
straieot,  in  order  to  tnus^  but  may  be  manufactured  so  exact  in  size,  s»  ti 
reauire  but  little  labour  to  fit  them  for  setting  up.  Both  articles  are  mock 
lighter  for  transportation,  being  nearly  direated  of  superfluous  timber,  and  mt 
be  cut  to  any  thickness  required,  for  either  pipes,  hogsheads,  or  flour  bsrrtli. 

Mr.  Alexander  Craig,  of  St.  Bernard's,  in  the  eounty  of  Mid-Lothian,  o^ 
tained  a  patent,  in  1831,  for  "  certain  improvements  in  machines  or  machinery 
for  cutting  timber  into  veneers  or  other  useful  forms."  In  one  of  thoe 
improvements,  Mr.  Craig  employs  a  circular  saw,  which  he  makes  to  trsvene 
the  whole  length  of  the  veneer  to  be  cut,  while  it  revolves  on  its  axu  in  die 
usual  way.  It  is  made  to  traverse  by  means  of  a  crank,  having  a  radios  eqnil 
to  half  the  length  of  the  intended  veneer,  and  a  connecting-rod,  of  length  wf- 
ficient  to  prevent  too  much  obliquity  of  acUon.  A  uniform  tension  is  preserved 
on  the  band  which  communicates  motion  to  the  saw  while  it  approach^  to,iiii 
recedes  firom,  the  source  of  motion,  by  carrying  the  band  round  a  pulley 
stationed  at  a  small  distance  beyond  the  greatest  distance  of  the  saw  from  itt 
driving  drum.  Though  we  have  mentioned  but  one  saw,  there  are  a  seriei  d 
them  attached  to  the  same  frame,  and  put  in  motion  by  the  same  band,  whidi 
is  pressed  down  by  an  adjusting  pulley  between  each  pair  of  saws,  that  it  tntj 
turn  them  with  more  certainty,  by  embracing  a  larger  portion  of  the  circon- 
ference  of  the  riggers  fixed  on  their  axes.  The  log  or  wood  from  which  the 
veneer  is  to  he  cut  is  suspended  between  centres,  similar  to  those  of  a  torais^ 
lathe,  uid  made  to  rotate  in  contact  with  the  saws,  so  that  it  may  be  cut  iolo 
one  continuous  spiral  veneer.  It  is  evident,  that  to  produce  a  uniform  motiao 
in  that  part  of  the  log  in  contact  with  the  saws,  is  necessary  to  its  perfect 
action ;  and  this  the  patentee  has  effected  in  a  very  ingenious  manner :  be 
puts  into  slow  motion,  by  a  species  of  gearing  known  by  tfae  name  of  the  endle* 
screw,  a  shaft,  having  on  its  extremity  a  metallic  cylinder,  with  a  snifict 
roughed  in  a  manner  similar  to  the  surface  of  a  rasp  ;  and  this  c}'linder,  hai$ 
prewed  against  the  circumference  of  the  log,  will  cause  it  to  revolve  at  Ai 
same  speed,  whatever  be  its  diameter.  The  specification  is  concluded  bj  s 
description  of  an  arrangement  by  which  the  saws  are  made  to  cut  beyond  tbcii 
centres  in  a  stotionary  log.  This  is  effected  by  attaching  them  on  axes  w)aA 
do  not  project  beyond  the  surfaces  next  the  log.  To  the  frame  carrying  thcH 
saws,  a  descending  as  well  as  an  alternating  motion  is  given  ;  and  uie  Tenccr 
being,  by  a  guide-plate,  made  to  fuld  back  under  the  saws,  it  is  clear  that  Ih^ 
will  with  facility  cut  to  any  required  depth,  without  reference  to  their  diaroetfifc 
See  the  article  Venebs. 

The  sawing  of  stone,  as  our  readers  cannot  fail  to  have  noticed,  is  sn  c^ 
tremely  slow  operation,  and  no  improvement  of  importance  has  been  rffrcted 
in  the  process  for  many  centuries ;  the  ancient  mode  of  causing  a  plate  of  in* 
stretehed  out  in  a  frame,  to  reciprocate  horizontally  by  the  two  nnnds  of  ^ 
sawyer,  seated  before  i^  is  still  generally  practised.  In  dividing  veryiiA 
stone,  the  saw  itself  acts  with  efficacy  upon  the  stone,  by  means  of  its  snuU 
rude  teeth,  or  notches,  which  the  sawyer  makes  in  its  edge  by  striking  it  v^ 
a  coarse  tool :  but  the  chief  utility  of  these  notehes  is  to  collect  and  apply  tbe 
particles  of  sharp  sand  that  are  carried  by  a  small  current  of  water  down  isl^ 
the  incision,  and  under  the  saw.  In  hard  stone,  almost  the  whole  effect  oi 
cutting  is  produced  by  the  attrition  of  tlie  sand,  aided  by  the  pressure  of  tbf 
weight  of  the  saw. 

In  1825,  a  patent  was  taken  out  by  Mr.  James  TuUock,  for  "  improrfd 
machinery  for  sawing  stone,"  in  which,  however,  the  same  principle  of  outtisg 
is  still  adhered  to  ;  but  the  general  arrangements  of  his  stone-iawing-mill  arc 
judicious  for  the  application  of  power  ;  wo  therefore  annex  a  description,  vitB 
an  illustrative  cut. 

A  block  of  stone  is  shown  at  a,  supposed  to  be  under  the  operation  of  • 
number  of  saws  6,  fixed  parallel  to  each  other  in  a  Arame.  The  ends  of  thil 
frame  are  formed  on  the  under  side  into  inclined  planes,  which  run  upon  twfl 
anti-friction  rollers  at  c  c;  so  that  when  motion  is  given  to  the  sawi^  each  cad 
of  the  frame  will  be  alternately  lifted  up,  and  allow  Uie  sand  and  water  (supplied 


f  m  «inall  cistern  r(.*prosenlcd)  to  di'sccnd  into  Ilio  fissure.  The  anti-friclion 
4Jen  ue  aitaclird  to  twufilidvs,  placcJ  in  grooves,  in  llic  two  upright  posts  ^i/t 
1^  are  Buxpendeil  by  twu  chairs  e  e,  wound  round  the  barrel»  /  /,  un  the 
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ilkftft; ;  this  shi^c  turns  in  the  bcaringij  shown^  and  carries  a  third  barrel  k 
md  t  lu-ge  pulley  ^  ;  to  the  latter  is  suspcndud  a  weight  which  partly  counter- 
hdonces  the  weight  of  the  saws  and  framr  ;  and  a  chain,  passing  round  the 
VdtcI  k,  is  attached  at  the  other  end  to  a  sliding  piece,  on  a  vibrating  beam/. 
T^  ^ar  represented  on  the  right  hand  of  the  engraving  is  for  giving  motion 
to  the  saw-rraine.  The  power  of  a  first  mover  being  applied  to  the  toothed 
*)irel  m,  it  actuates  the  two  smaller  wheels  n  n,  to  thu  shails  of  which  are  fixed 
Bttki,  which  n^  they  revolve  give  motion,  by  means  of  the  connecting-rods  oo, 
bllbe  vibrating  beam  /,  and  the  Intter  gives  the  alternating  motion  to  the  aaw- 
nme  h.  Thu  several  pulleys  to  which  the  frame  is  suspended  admit  of  ita 
l^bltt-  descent,  and  witti  a  uniform  pressure.  The  weight  of  the  saws  should 
■  course  always  predominate  over  the  counterbalance,  that  they  may  act 
rfectivfly  upon  the  stone. 

^(appears  from  the  specification,  that  the  patentee  appliea  this  mechanism  in 
I^B^ning  of  grooves,  mouldings,  cornices,  pilasters,  oec.,  of  marble  and  other 

Rfih 


hj  means  of  properly-indented  instruments,  which  are  to  traverse  the 
of  the  stone,  luspended  in  a  suitable  frame.     By  suspending  the  saws  or 


Ml  in  the  manner  described,  it  is  considered  that  a  great  advantage  is  gained, 
■  thsT  may  thereby  be  kept  in  a  perfectly  horizontal  line,  so  that  the  face  of 
w  Mone  may  be  acttrd  ii[H>n  uniformly  in  all  its  parts,  and  the  hardest  parts  bv 
Mufrd  cfjually  with  the  softest. 

SCALK,     A  mathematical  instrument,  consisting  of  various  lines  drawn  oo 
Jfood,  ivory,  brass,  &'c.,  and  variously  divided,  according  to  the  purposes  it  is 
otauied  to  serve  ;  whence  it  acquires  various  denuminalions,  as  the  plain  scale, 
SJC'^'in-l  «ale,  plotting  scale,  Gunler's  scale.  &c.  Scales  of  equal  parts,  marked 
drawings  &C.J  arc  explanatory  of  the  real  dimensions  of  the  objects 
instead  of  their  actual  dimensions  on  the  paper. 
^lALLS.     A  term  commonly  applied  to  the  ordinary  balance  or  weighing 
^khiat,  wliich  see.     The  term  scales,  however,  ii  often  applied  to  the  boards 
onlv,  in  which  the  goods  and  the  weights  are  placed. 
E3  OF  FISH  eontiist  of  alternate  layers  of  mt-mbranc  and  phosphate 
;  they  ore  employed  in  the  arts  in  the  fabrication  of  artificial  pearls. 
Flahls. 


080  SCREW. 

SCREW.  Tlie  screw  U  one  of  the  moet  powerful  and  neefwl  of  (In 
machines  or  mechsnic  powen.  It  is  a  modification  of  the  inclined  f 
will  easily  appear  to  any  one  who  reflects  a  little  on  its  a>nstnMtiai 
triangular  piece  of  paper  be  rolled  round  a  cylinder,  it  will  fonn 
inclined  line  round  i^  which  will  be  not  an  inapt  representation  of  the 
of  the  screw.  The  screw  with  the  projecting  thread  moves  within  a 
spiral  groove  cut  in  the  interior  of  a  hollow  cylinder,  which  is  ten 
female  screw  or  nut.  The  screw  is 
generally  turned  by  means  of  a 
lever,  as  represented  in  the  annexed 
cut  at  a  i  ;  and  the  power  obt^ned 
by  the  instrument  is  calculated  by 
dividing  the  circumference  of  the 
circle  described  by  a  6  b^  the  dis- 
tance between  two  successive  threads 
of  the  screw.  Thus,  if  the  lever  ab 
be  thirty  inches  long,  and  the  dis- 
tance between  two  threes  of  the 
screw  be  half  an  inch,  the  circum- 
ference described  will  be  94  inches; 

which,  divided  by  half  an  inch,  gives  118  as  the  increase  of  power  obti 
this  machine.  In  this  case,  a  man  who  could  exert  a  force  of  lOOlbs.  i 
enabled  to  produce  a  nrcssure  equal  to  that  of  18,800  lbs.  Froi 
remarks  it  will  be  seen  tnat  there  are  two  ways  of  increasing  the  powc 
machine ;  viz.  by  lengthening  the  lever  a  bj  or  by  diminishing  the 
between  the  threads.  The  former  would  be  limited  by  the  unw 
thereby  given  to  the  machine ;  and  the  latter,  bv  the  circumstance 
threads  become  weaker  in  proportion  as  they  are  diminished,  and  henc 
resistance  would  tear  them  from  the  cylinder.  These  in<»>nveniei 
obviated  in  a  contrivance  of  Mr.  Hunter's,  in  which  the  required  strei 
compactness  may  be  carried  to  any  extent.  This  contrivance  consist 
use  of  two  screws,  the  threads  of  which  may  have  any  given  stren 
which  differ  slightly  in  breadth.  While  the  working  point  is  urged  for 
that  screw  whose  threads  have  the  greater  breadth,  it  is  drawn  back 
whose  threads  have  the  less ;  so  that,  during  each  revolution  of  th 
instead  of  being  advanced  through  a  space  equal  to  the  breadth  of  eitl 
threads,  it  moves  through  a  space  equal  to  their  difference.  The  powei 
a  screw  will  be  equal  to  that  of  a  single  screw,  the  distance  betwec 
threads  is  equal  to  the  difference  of  &e  distances  between  the  thr< 
mentioned. 

The  ^reat  power  and  compactness  of  the  screw,  as  a  mechanical 
render  it  highly  useful  in  the  formation  of  presses,  in  which  a  great 
is  required.  The  screw  is  therefore  usually  em^^oyed  in  the  expr 
iuices  from  solid  bodies,  in  coining,  and  in  reducing  the  bulk  of  lignt 
bodies,  so  as  to  render  them  convenient  for  exportation.     (See  Pbbss.) 

The  screw  is  also  used  very  efificiently  iu  tne  measurement  of  ver 
motions  and  spaces.  Thus,  suppose  the  screw  to  have  one  hundred  tl 
the  length  of  an  inch,  each  revolution  of  the  screw  will  advance  the  p 
hundredtli  of  an  inch.  Now,  if  the  head  of  the  screw  be  a  circle  on 
diameter,  the  circumference  of  the  head  will  be  somewhat  more  than  thre 
this  may  be  easily  divided  into  a  hundred  equal  parts,  each  distinctly  ^ 
a  fixed  index  be  used,  the  hundredth  part  oi  the  revolution  of  the  aci 
be  observed,  and  this  will  advance  the  point  of  the  screw  one  ten-tb 
of  an  inch.  To  observe  the  motion  of  the  point  of  the  screw,  a  fim 
attached  to  it,  which  is  carried  across  the  field  of  view  of  a  powerful  ni 
by  which  its  motion  is  made  distinctly  perceptible.  Such  a  screw  is 
micrometer  screw,  and  is  much  used  in  graduated  instruments,  foraab 
observations.  Hunter's  screw  may  be  also  conveniently  usedfor  tha  aaiM 

The  most  oommon  kind  of  screws  are  those  used  by  carpwktera  a 
mechanics,  for  fastening  wood,  or  wood  and  metal  together,  and  nt 
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itnnvd  In  UiU  country  tPoofZ-trrnn,  though  the  Scotch  name  of  tvrn^ 
loracwbftt  more  appropriiitc,  u  dutinguiioing  tbem  from  other  kinds  of 

blanks  fur  wood-screws  Are  forgrd  by  the  ftame  class  of  workmen  as  make 
they  in  fact  cluscly  resemble  the  counter-sunk  clout  ukUh,  with  the 
|0f  their  ends  nut  l>eing  pointed.     Ati  iinprovemeut  upon  this  method 
~  tptrd  by  Home  ftcrew  mnniiracturers,  which  coniiits  in   making   the 
id  rolled  iroD»  cut  into  the  requisite  lengths,  and  then  pinching 
red  hot,  between  B  pair  of  ctami  or  dies,  in  the  chaps  of  a  vice, 
.  !*ds  by  a  hnininer,  or  the  stamp  of  a  fly-press.     To  form  llie 
used  in  the  infnncy  of  screw-making,  but  tiiia  proccaa  has  been 
led  hy  the  modern  practice  of  cutting  and  tappiog.     The  fiwged 
ig  whD  annealed,  their  small   ends  are  succesavely  placed  into  a 
huck,  at  the  end  of  a  itecl  mandril,  where  they  are  griped  fast  atid 
lu  revolve,  while  a  6Ic  i»  held  against  them,  to  brighten  their  stems  and 
iteninks  of  their  heads.    The  blanks  arc  then  released,  their  heads 
and  th*  nick  for  the  screw-driver  made  by  a  circular  saw.  The  blanks 
MBOW  ready  for  tapping,  by  a  small  apparatus  similar  to  ttie  comniun  lathe, 
'  m  the  following  cut.     At  a  is  a  steel  cylindrical  mandril,  about 


long,  revolving  in  collars  in  the  puppets  6  &  by  the  motion  of  A 
round  the  pulley  e  ;  d  is  a  loose  pullry  to  carry  the  strap  when 
At  r  is  an  iron  box  made  to  open  and  firmly  fix  by  screws  the  end  of 
tereuf/y  of  which  there  are  as  many  provided  »  thrre  are  varieties 
of  the  ccrews  to  be  cut ;  they  are  uimnlly  five  or  six  inches  long; 
:k  in  which  the  screw  is  fixed,  by  means  of  a  kind  of  hasp  or  shackle 
cod  projecting  ns  seen  at  h  ;  whence  it  is  projpcled  by  iherevoluiion 
lag  acrew,   between  a  pair  of  cutters  or   dies   at  i,  of  the  samo 
mess  as  the  regulator  screw  used.   The  shape  of  the  thread  or  worm 
however,  upoft  the  form  of  the  operating  edges  of  the  cutters, 
■crews  manufactured  by  Mr.  Kettlefold.  ut  Holbom,  are  made 
attvntioo  lu  the  pfrfedioD  of  the  worm;   tlie  upper  side,  as  intended 
iprvtM-itCrd  in  the   foiluwing  /Vi;,  1,  is  very  flat,  or  inclined  but  very 
through  ic.A  diameter,  which  causes  a  great  resistance 
ui  of  iJie  wood;  and  the  under  side  of  the  worm 
^iu-init:<j.  ^iuch  greatly  facilitates  its  entrance  into  the  wood, 
irwary,  ir)  soft  «U«t)c  woods,  to  bore  any   hole  for  iO,  recep- 
^«  l.*-^t  v.-ri  ill  il.r  ftt^rtional  representation  of  a  portion  of  the 
!lie  screw,  and  the  tinted  parts  on  either 
iiing  the   facility  of  entrance,    and  the 
of  drawing  out.  :   pnrt   of  the  common   wood  screws  sold 

orr,  lii>ui!viir,  ediy  coustructetl,  in  thin  as  well  ds  other 

V  V*  a  sec  Hull  &i'  thvir  shallow,  rough,  and  imperfect  worms, 

link^  in  which  are  tit  uccotnpauirr.etit*  to  articles  so  l^bri- 
•  f  common  wood  screws,    boiides  bad   thread*,   are 
•11  of  Uttt  worm,  a  prnjccting  burr,  which  is  apt  to 


5«2 


SCREW. 


l««r  »woy  the  iirood  hofme  tt,  and  leave  l)ul«  or  do  »oUrf  matter  for  iJw  «»• 
tu  liutd  by;  the  xiiiiKs  in  the  headu  btring  too  stialluw^  or  hi^hrat  In  Uir  miiWi, 
prcrcnting  t)ie  screw-driver  from  tuking  on  etficiunt  hold   to  turn  them  in  «ai 


fiff'  I 


tiod 


out.  Tfaete  defects  ore  carefully  obviated  in  Mr.  Nettlefold's  >crevra^  mi  ^ 
ore  made  with  extraordinary  truth  nnd  beauty,  notwithstanding  UMVefjl** 
prices  at  which  they  are  manufactured. 

The  moohinery  by  which  wood  fcrcwa  are  made  vary  ci^r 
dilTerent  manufuctorics,  and  numerous  patents  have  been  succ- 
for  improved  processes;  in  several  of  which,   attempts   have    ^ 
'parti.tl  «ucces!i,  to  fabricate  them  without  the  intervention  < 
farther  than  furnishing  the  raw  material  to  the  machines,     .^cvcriii  i> 
have  succeeded  in  casting  screws,— an  operation  of  a  very  curioua,  ana, 
rently,  ditficult  nature.     A  Staffordsthirc  manufacturer  of  tfae  name  of  M 
bad  A  pateut  for  an  ingenious  process  of  this  kind*  wluch  ia  described  in  ihi 
I3th  volume  of  the  Repertory  of  ArU. 

Immense  quantities  of  screws,  of  the  Bmoller  kind,  arc  in^t  from  virr,  v 
the  neighbourhood  uf  Birmingham  aud  Wolverhampton.  They  ore  chndh 
made  in  the  bouses  or  cottages  of  the  workpeople,  wherein  tfie  chiMnn  oiilr- 
rinlly  assist;  the  screwing  being  effected  by  turning^  a  winch  bandlf  fivM  »o 
the  end  of  a  cylindrical  mandril,  the  other  end  of  which  is  fiimi"' 
chuck  to  contain  the  screw  blank,  which  ia  thrust  forward  and  to: 
between  steel  dies  fixed  in  a  puppet  head,  the  action  being  regulated  h\  .i*>i'< 

jlltread  on  the  mandril,  taking  into  a  hollow  screw   fixed  in  an  iu(critif»liiM 
puppcl  hend. 

I  n  iht-  1  Ut  volume  of  the  Transactioru  of  (Jte  Societi/  o/  ArU,  ia  describld* 
very  convenient  and  simple  tap  (invented  by   Mr.  Stch<'.   nf  ih.»   Str^uiil  f«f 

rCuUing  hollow  screws  in  wood,  by  which  workmen  are  ^ 

[tool  tu  form  either  right  or  left,  single,  double,  or  trebl' 
•amp  diometrr.     The  screws  capable  of  being  made  ):. 

I  however,  far  from  being  mathematically  accurate,  bnt  w 

ims  good  oa  the  hollow  icr«wa  made  in  the  u&ttal  way,  an'i 

[ivanous  wooden  articles  of  domestic  furniture,  and  to  t 

ifiucbinery. 

The  uip  is  a  ihin  quadrilateral  piece  of  iteel,  of  the  l«D||nfa  and   tfTMddi  cf 

the  required  tcrcw,  having  it^  ' "•■-'; -j  -  -  -■•  - -■;-      —  -     -'     ^i  -  xt^ 

ill  one  row  being  opposite  to 

inrr  '»  section  of  a  screw,  tht 

if  li.ird  wood  is  turned,  so  as  to  c  • 
5..ri\T.  and  a  longitudinal  niece  bo: 
action  through  the  axis,  tlie  serrated  plate  is  to  bo  insci 
its  place.  The  cylinder  terminates  in  a  flat  head,  for  tli  .1 

a  key  or  lever,  which  enables  ibe  woikman  toovaneoctua  llt«  trii;Uou  *t\mr\ 
in  cutting  the  screw. 

In  order  to  use  this  tool,  a  cylindrical   Imlr,  eqn  > ' 
dricftl  stem,  fa  to  be  burcd  in  a  piece  of  wootl,  tuui 
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tkloee*!,  jrmnR  it  a  circtilar  or  epiral  motion,  will  fonn  a  right  or  left- 

r  r T  '^Mfr  to  tUc  direction  in  which  iti»  turned;  uiitl  by  onterirtf^ 

once  with  d  common  V  tool,  the  lomc  Up   will  give  a 

I..  ..V  ...L  .J  ncri'W. 

»  hard  wood  being  iint  made  into  a  screw,  thL>  blado  itrircttcd  in,  and  the 

tti  arc  tTiade  by  a  (i)o  Co  fit  the  worsen  threads;  the  blidv  is  then  removed, 

.11  the  wofrtlen  cylinder  are  turned  uU;  lenving  it  tmootli;  the  blade 

■  red  at  the  point*  «o  that  the  fint   teeth  nre  no  bigger  thnn  (he 

ti  tlien  rireltod  .-i^jnin  in  ita  place,  and  the  innlrunicnt  is  complete, 

.,.         .^(1  in  the  suljjuined  Fig,  1.     Ftp.  2  is  an  end  ww  of  the  same, 

labibited  to  show  Oiat  the  oylinder  is  cut  away  o  little  where  llic  teeth 

Fig.  1. 


I,  to  mnkc  rmjin  For  ihe  stiavinfri.    As  llie  cylinder  fit^  the  liole,  and 
I  tftpiT,  n  ^ftdual  and  steady  cut  is  secured,  which  may  eitlier  be  to 
'       "  .ind. 

ropotics  Steel  taps  for  metjtl  ecrewi  to  be  mode  in  the  same 
y    nuiiu'  away  a  solid  scn>w  of  metal,  *o  as  to  present  two  cutting 
liinr  tn  thosr  attached  to  the  wooden  cylinder. 

A  subterraneous  channel  or  cftnal,  formed  in   towns  nnd  other 
linine  and  purifyinj^  thorn,     Thev  arc  made  of  auch  materials 
suit  the  circu;nK(anct.'8  of  the  locnlily.  and  c»tnc  tuu  often  under 
Ion  of  the  ptiblic  to  need  our  expliuiution.     But  In  connexion  with 
Sect  we  may  mention  the  scheme  of  Subways^  proponpd  by  Mr.  John 
lui,  of  Comhill,  for  which  he  look  nut  a  patent  in   1S22,  and  strove 
ly  lo  get  odopted  in    the  city  of  London.     The  title  of   the  patent 
its  object,  via.,  "  a  method   (o  prevetit  the  frequent  rcmovnl  of  Uie 
It  and  carriAgr  paths  for  laying  down  nnd  Uiking  up  pipes,  and  for  other 
iu  streets,  roads,  and  public  hie;hwnya." 
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rrrepreaenUthepftv^dro«d-way;/.  tUe  <ooi-{iAT»menl;  fr,  a  seetiiaif  dilma 
waXi  of  Um  iMMineat  story  of  a  hoitt»,  vttb  «  pipe  p  Co  iiiuyli  «ai«  6«b  «m 
af  tbi  ohIiu  0.  ooBlained  in  the  sub-wiy.  Tke  oppoait*  not  af  Iha  0mam  k 
incomplete,  having  been  cut  off  for  want  of  rvom;  tbo  pi|M  ;i  Ifciaa  mtn^k 
for  the  supply  of  the  bouse  on  that  sidt,  with  either  gas  oc  valor;  tik* 
pipca,  which  may  be  nipposed  to  belong  to  diflereat  compaAMsv  are 
to  the  croirn  of  the  arch  oy  iron  straps.  The  lower  pipea 
the  floor;  m  m  shows  the  outliue  of  the  masonry;  f,  the 
bai,  at  suted  dUt&aces,  openingi  into  the  aub-way>,  but  aec<i»J  bj  aiHilk 
door*,  to  prevent  the  eacape  of  effluHa;  /,  one  of  the  bol«a  evveivl  vw« 
gnnngt  for  the  admiuion  of  light  and  Uia  circulation  of  air.  7^  paliaM 
proposes  to  baild  his  "sub- ways,"  (as  be  terms  them)  when  pradioaUei  afir 
the  sewers,  with  drsinsec  from  them  into  the  sewers;  the  dinuiisWw  vaabstt 
7  feet  high  and  4  feet  wide,  but  these  may  be  varied  aocordii^  to cimmatnett 
Openinp  are  to  be  made  on  the  tops  of  the  sub-ways,  or  tuanei,  al  etaf 
hundred  feet,  for  the  purpose  of  admitting  air  and  light;  and  pawsrri  sri  n 
be  made  in  the  sides,  to  admit  inspeclor«  and  workmen.  Aloog  eaak  md»  ^ 
these  tunnels  are  to  he  arranged  pipes,  to  supply  the  inhabitants  of  ibe  drcdi 
under  which  they  are  built  with  water  and  gas. 

Amongst  the  advaoCagea  enumerated  by  the  patentee  to  b«  deriwd  frocatbc 
introducciun  of  sub-ways,  may  be  noticed  the  facility  with  which  a  lioe  ofp^ 
may  be  deposited  along  a  street,  without  breaking  up  the  pavemeot,  sndtbt 
consequent  annoyance  to  the  inhabitants,  obstruction  to  the  paaseng'crx  i 
detriment  to  the  stability  of  the  roads;  the  immediate  access  »t  aU  itam 
inspect  the  pipes,  eQ'ect  the  requisite  repairs,  or  olxaiu  an  additioiial  f*^ 
water  in  cases  of  fire,  and  better  opportunities  of  repairing  and  cles 
common  sewer,  whether  it  be  situated  underneath  or  alongside  of  the 
SHEATHING,  in  Naval  Arc^itelure,  a  sort  of  corering  nailed  aU 
outside  of  a  ship's  bottom,  to  protect  the  planks  from  the  ravagea  of 
Formerly,  ibis  sheathing  consisted  only  of  boards  tarred  and  payed 
now  copper  is  reported  to,  not  merely  as  a  substitute,  but  as  an 
covering,  and  it  has  become  almost  universal,  where  the  expettae  eafl 
tained;  it  is  of  especial  utility'  in  vessels  making  long  voyages  and 
climates.  The  rapid  corrosion  of  copper,  by  the  action  of  sea  walrr, 
the  frequent  renevral  of  it  a  very  serious  item  of  expense  to  the  abi; 
■  patent  which  Mr.  Robert  Mushet  took  out  a  few  years  uo, 
means  or  processes  for  improving  the  quality  nf  copper  and  alloyed  4 
as  to  render  tt  more  duruble  when  enipinyed  as  sheathing  to  ships  bot! 
states,  that,  owing  to  some  defect  in  the  manufacture  of  the  copj>er,  thm 
ing  upon  a  ship  is  sometimes  worn  away  by  oxidation  in  amucn  shorter, 
than  usual.  Tlie  cause  of  tliis  Mr.  Mushet  considers  to  arise  not  litntilv  fso 
the  impurity  of  the  metal,  hut  from  the  undue  proportion  of  tht 
which  it  may  be  mixed.  He  also  states,  that  be  has  found  th 
copper,  expcoed  to  the  action  of  sea-water,  is  not  so  tenacious  oi  whsii 
ill  the  manner  he  proposes  in  liis  speclficalioiu  and  on  which  he  fi 
patent.  He  directs,  tnat  to  lOOlbs.  of  copper  is  to  be  added  3 
regulus  of  sine,  or  4  oz.  of  the  regulus  of  antimony,  or  8  oz.  of  thr 
ars(*nir,  or  2  os.  of  gmin  tin.  Instead  of  these  alinys  separately,  fV 
employed  in  cunjunction  in  the  following  proportions:  via.  tn   t(> 

copper  add  half  an  ounce  each  of  the  ziuc  and  tin,  1  oz.  of  the  anu 

2  OK.  of  the  arsenic. 

Mr.  Christopher  Pope,  of  Bristol,  took  out  a  patent,  in  1B24,  for  the  nuwo- 
feciure  of  metallic  sheathing  in  which  copper  is  altogether  discanled.  Tko* 
plates  are  composed  of  tin  and  zinc,  or  of  tin.  lead,  and  sine.  Mr.  P-^n'  nf^ 
in  his  specification, — "  To  unite  tin  and  sine,  I  take  a  certain  qiiaiv 
and  melt  it  in  an  iron  pot,  and  when  melted,  I  add  an  equa 
and  having  stirred  them  together  in  a  fluid  state,  I  cast  cakes 
obout  8  inches  broad.  10  inches  long,  and  )  of  an  inch  thick,  which  ca 

afl'rwards  hammered  or  rolled  out  into  sheathing To  unite 

and  sine,  I  melt  a  certain  quantity  of  lead,  and  add  to  it  twice  lb«  quantity 


into 


for 


tin, 
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MnpOftlti'in  I  CHiil  Inta  Btn^II  ItimpSt  Tind  hhx'm^  melted  three  time* 

''     '  '   '<i  (if  lead,  I  then  ndd  the  ainfill  lunijiit  uf 

!  -r;  which  method  I  find  to  hv  the  best.'* 

iiit.t  LM^.Lh  .11  ihe  fiize  before  iiientiuiicd,  and  then  Tt>\\» 

i  lift  pnrticulttrly  enjoins,  that  no  more  heat  be  used   tlian 

...  i,f.,\   ii.,  -.!i..\    tia  iiit.  tnc'tal   UecoiuL's  hardened  by  hii 

.  in  rolIin|»  out  the  cukes,  to  beat  Ihem 

.    J  wliicli  he  soys  thai  "they  wi)I  roll  or 

XT  th.ui  when  cold.''  'I'liis  meliilitc  sheathing  has,  we  are  infurmed, 

ixtensively  cuipluyed  for  covering  of  the  tops  of  houses,  than  th« 

lhij>«. 

irs  i^o,  Rome  very  favourable  accounts  verc  published  of  tlic  patent 
iMng,  coiiiiating  of  a  coance  fabric  of  fibroui  material, 
on  of  the  elastic  rtsin,  together  with  pitch  and  tar.  The 
uu'.iwin^  WJI8  ten  pence  per  uheet,  of  the  iiize  of  'A{  inches  by  20. 
I  to  be  a  complete  proiectiun  against  the  worm,  and  mnut,  at  ihe 
„if    »,^„    r,  i  ..proved  substitute  for  the  felt  in  general  use. 

iiOHfd  that  Sir  H.  Davy  liud  discovered  u  remeily 
1  of  tl>e  copper.  Regarding  the  action  of  the  »eft- 
cop|ter  ftH  of  A  gnlvanic  itAlurPf  tliat  gTenl  chemist  considered  thnt, 
jon  of  !.mall  pictvii  of  tin  and  xiiie,  tne  copper  would  be  rendered 
Icctrtcal,  and  oxidation  prevented.  Sliipt  \rerc  sheathed  on  this 
d  tent  to  tea;  but  they  proved  such  bad  sailers,  from  the  foulness 
ionnf.  ihut  n  negative  was  snon  put  upou  tlie  schente.  It  is  true  that 
as  ihur  proteeud  by  the  zinc  and  tin,  but  the  bHrnaclcti  (sheU-fish) 
'  ^■'  much  to  the  pnttecliM-*,  «s  to  intioduce  u  (rreater  evil 
lied  to  remedy.     Sangm'ne  hnpea  were  enterljuned  of  the 

,.,:,,,  .aid  ill"  ■'*- '-'viimeiit  connrquent   upon   failure  was,  of 

sivi'ly  felt.      I  11  the  same  theory  of  the  galvanic  influ- 

t  WM,  a  few  }  - ,    .      't;iined  by  Professor  Paltiiun,  for  nialLing 

Utea,  prolecteil  by  tmc,  which,  it  was  averted,  entirely  prevented 
of  the  iron:  and  that  a  ship  sheatlied  with  irou  and  liitie  bilH  of 
r»  at  sea,  and  returned  home  with  a  clean  and  bright  »ur- 
;_>n  of  tlie  pultrnl  states  that  tiio  irou   plates  may  be  of  the 
ujns  cl  the  copper  plates,  and  for  eoch  areo  of  100  inches  in  the 
of  einc  of  fmm  nrie  eielith  to  one  fourth  of  an  inch  thick,  equal  to 
■iiioched   to  the   lower  extremity  of  the  sheet,  so  that  in 
om  the  upper  part  downwards,  each  succeeding  sheet  of 
lacr,  by  lapnhig  over,  with   the  zinr  plnte  of  the  sheet 
above  it.     IMatos  of  zinc  must  also  be  attached  to  the  inside  of  the 
!.i  .iriii'»  a  proportion   in  area  to  those  on  tlie  outside,   of  3  to  5, 
I'V  which  ihe  tlieathing  is  fastened  to  the  vessel  arc  each 
a  disc,  or  wnsher,  of  kiuc,  fitting  closely  |o  the  head;  nnd 
iciided  iliot  they  be  driven  veil  home,  to  insure  perfect  contact, 
jilnyed  are  to  be  made  concave  under  the  head,  and  the  cavity  is 
ah  Mioltvd  fine.      'Hic  proportion  of  five  square  inches  of  zinc  to 
of  the  iron,   is  not  iniisted  on;  any  greater  proportion  wilt  be 
'        :t  the  zinc  tnny  be  alloyed  with  copper,  tin,  or  lead,  in  the 
(0  10  per  cent.     I)y  this  mode   or  sheathing  vessels,  it  is 
■■•■'^ri,  ih.-it  the  corrosion  or  oxidation  of  the  mel&l  will 
1. 1  evented. 

iiin'  f.ir  /.iiv  Ifirec  vessel  fitted  witji  one  or  more 

!ig  on  the  sea.     The  name  ship  ia. 

Mo  a  vessel  wilh  three  masts  and  s 

h  maiit  cuiPti sling  ut  Iriist  ol  two,  and  most   frequently  of  three 

a;  namely,    towei^niaat,  top-most,  and  top-gallani-mast,  each 

its  currefpotiding  yard  carrying   a  square-sail  rigged   alot\, 

•a  httfng  Rxfd,  and  furnished  with  spric-iail-yard,  jib-boom, 

-rs  of  sea-going  vessels  of  other   desertpliona 

..vc  heads;  and  as  it  will  not  accord  wilo  the 
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prescribed  liinitt   of  thu   work  to  enlc^  At  large  into  th>  tulJDct  of  w 
urchilerture,  we  ahall  in  this  place  introduce  to  the  attention  of  tW 
•onte   interesting   improvcm(>nU  and  suggestions,   which  )iAve  recently  be 
iniide  by  ingcnioui  and  scientific  men. 

A  few  years  aince,  Mr.  David  Redmund,,  an  engineer  of  the  Ctty-rr- 
London,  (who  was  originally  a  sliipwrightf)  took  out  a  patent  for  iinfm' 
inenta  in  the  much*  of  coniitructin^  the  hulls  of  ships  nrta  otbrr  veuwh.  ' 
main  objects  of  whtt^h  were  the  ubuining  of  a  more  eSectuol  ftrcuhty  «^ 
■bipwr«ck,  and  facilitating  the  general  adoption  of  iteam   navigation. 


annexed  description,  together  with  the  obserToUon*  upon  it,  «e  nctrvt' 

the  ApecificAtion  of  the  ing^eiitotifi  pntentee. 

"'ITie    present    mode   of  fininin^    ihc   hulU   of  vw-iels  leavrs   a 
between  the  ribs  and  frsnies,    which   said   ribs    or    frames    are    w 
connected  together,  so  ak  to  unite  iheir  strenj^th,    until  the   pUnkin{j 
lollicm;  Ao  that,  previous  to  plAnkin^,   the  bull   hus  no  •irrntrth 
Now  as  this  is,  1  conceive,  the  fuunilatinn  of  ihe  strtirttirr,  ' 
thBt,  when  in  thAt  "late  rrndy  for  plunking,  the  veistl  iht>'. 
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I  vLrength  to  renJut  all  such  «liucka  or  cancu*«innji  as  vpsseU  are  liuble  lo 
^  ■  in  tU,^f  when  pltinkvd,  the  should  nc>quir«  the  full  portion  of 
i  «\hich  Cita  bi>  iitipartvd  lo  her  cniut ruction  by  ibat  process, 

I  •  or  cuncusaionN   to  which  all  vcs»f>li  are  liable,  should  not 

M  oil,  or  Atrect,  the  trce-naits,  or  bolts,  which  secure  the  planking  to 
p  of  the  vessel.  Now,  as  the  present  ve>«eU,  previous  lo  planking 
I  by  their  constructions,  capahte  of  supporting  themselves,  and  only 
irength  by  their  plankinf;  ut-lnf:  aucured  to  (he  frame  or  lintbers,  by 
Irce-naiU  or  bult«,  t  presume  it  is  evident  thut  the  greatest  portion  of 
alml  slrain,  ftlinck,  or  concussion  that  the  vesKel  is  subject  to,  must,  in 
■MHtre,  be  received  and  suHtained,  in  some  direction  or  otlier,  by  the 
^^bdrn  trec-nttils  or  bolts,  which  have  first  given  strength  to  the  fabric 
Pl^  the  frautes  and  plunking  together.  The  ribs  or  timbers  not 
Bited  dose  together,  there  seems  to  be  nothing  to  prevent  the 
BpUTtiofi  ot  the  shocks  being  received  by  the  treenails  or  bolts;   the 

■  of  the  shucks  soon  works  the  tree*n»ils  loose  in  their  holes,  and 
■U  then  become  crazv  and  Icnky  ;  which  shows  clearly  how  very 
lie  they  must  be  for  the  purpose  of  sustaining  any  lengthened 
Blon  of  such  strains  and  concussions  as  all  vessels  are  liable  to.  In 
Kniction  of  vessels  1  have  no  vacancy  between  my  ribs  or  timbers;  but 
Ut  the  middle  of  the  ship,  and  bolt  each  rib  or  frame  Brmly  lo  its 
Bscrttng  the  bolts  in  each  that  are  to  receive  the  next,  as  shown  in  /ly.  3, 
bows  six  of  l]>e  first  ribs  connected  together,  with  the  beading  joints 
irossed.  and  the  bolts  standing  out  to  receive  the  next  rib;  sol  work 
|3  left  <o  the  head  and  stern,  as  shown  in  J-'iij.  1,  which  is  a  longitudinal 
If  all  th«  rihs  or  timbers,  showing  the  bolL^  let  in  at  the  heads  to  admit 
nb  being  holtrd  close  to  its  fellow,  each  requiring  lo  have  holes  made  in 
^receive  the  nut  of  the  bolts  of  the  previvus  one,  as  is  seen  in  Fig.  1. 
Biiig  joints  are  eacli  grooved  a  little  way  in,  and  a  tongue  or  tenon  of 
||vf  n  in  after  it  is  in  its  place,  which  will  serve  as  a  stop  to  the  caulking, 
Islcodinesa  to  the  ends;  and  the  tongue  or  tenon  should  enter  about  an 
b>nre  into  the  ribs  on  each  side,  Ji  will  be  requisite  to  have  as  large 
lor  plates  under  the  heads  of  the  bolts,  and  also  under  the  nuts,  as  the 
Khe  timbers  will  admit  of,  only  the  edge  of  the  plates  should  not  come 
P^ree  quarters  or  half  an  inch  of  the  face  of  the  limbers ;  so  that, 
lulked  in<iide  and  out,  both  bolts  and  plutes  are  secured  from  air  and 
ITlie  holes  fur  the  hulls  shuuld  he  about  one'fuurth  of  the  thickness,  or 
nn ore,  from  each  edge;  so  that,  if  the  timber  were  eight  inches,  the 
I  the  hole  nlmuld  be  about  two  Inches  and  a  quarter,  or  two  inches  and 
■Din  each  edge.  It  may  be  found  proper  in  some  light  constructed 
|d  have  the  bolts  in  the  centre  of  the  timbers;  in  such  coses  the  vessels 
bcceediiigly  strong,  but  will  not  be  so  stiff  as  the  other  way.  It  will  be 
wiff.  1,  that  all  my  timbers  are  made  smaller  at  the  upper  end,  and 
El)ie  lower  part  next  the  keel ;  and,  a:i  every  good  praciical  fthip-builder 
luted  with  the  prevailing  methods  of  striking  out  the  timbers  to  stand 
Ehfir  or  inclimitinn,  I  need  only  remark,  that  the  angle  of  inclination 
W  I  have  shown  \hv  limbers,  appears  to  me  to  be  the  besL  But  if  the 
kperience  should  suggest  any  alteration,  it  is  easily  done  by  making  tho 
■nore  or  less  uf  the  wedge  furm.  as  may  be  found  best. 

pcctioii  No.  1  also  shows  the  timbers  are  of  various  dimensions,  as  it  ia 
Hulely  necessarj'  ihey  should  be  all  of  one  size,  onlv  they  should  be 
pn   proportion,   so  as   to  keep  the  proper  angle;   but   they   should 

■  the  same  diment>ions  the  other  way,  so  as  to  produce  an  even 
fer  the  planking,  as  at  present;  and  I  should  always  keep  my  timbers 
nill«'«t  dtmeti»^ions  from  outside  to  inside,  as  tlio  more  I  increase  the 
If  my  ftbuinients,  the  greater  the  stability  of  the  vessel. — olwnys  bearing 
phut  I  ain  constructing  an  urch,  to  be  splf-abuttcd  in  every  direction.  1 
kn  tht*  thirkn«-M  of  t)ie  plunking,  and  increase  the  thickness  of  the 
knd,  by  so  doing,  greatly  increase  the  strength  of  the  retiel ;  and  at 
w  ud  stability  are  ihe  principal  objects  I  propose  to  obtain  by  my  im- 
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proTemeDts,  in  thoie  parts  of  the  vessel  at  or  near  the  head  or  stem,  where  Ae 
ribs  form  a  sharper  or  more  acute  angle  at  the  keel,  as  shown  bv  Fig*,  7  and  %  j 
I  would  keep  the  line  of  the  timbers  more  to  the  circle,  to  admit  of  the  timben  \ 
which  cross  the  keel  being  cut  out  of  trees  of  moderate  dimensions,  without  ilte 
grain  running  too  much  across,  and  to  fill  out  the  shape  with  what  is  techoicilly 
termed  dead  wood  or  chocks,  aa  shown  by  Figt,  7  and  8,  which  should  h 
secured  to  the  rib,  and  bolted  to  its  fellow  piece;  which,  by  incrcasiag  the 
surface  of  the  abutments,  adds  stability  to  the  arch,  and  pruportiooate  strengtk 
to  the  vessel. 

"  I  f  any  objection  should  be  made  about  the  quantity  of  dead  wood  or  chock 
accumulating,  by  adhering  strictly  to  the  rule  laid  down  as  relative  to  /T^t.  TandS, 
I  would  wish  it  tobeundentood,  thatif  the  ribs  were  prepared  for  those  {»rtiss 
they  are  at  present,  only  to  diminish  them  from  the  top  to  the  bottom,  as  before 
stated,  and  bolt  them  firmly  together,  and  to  the  keel,  as  at  present,  the  vtaA 
would  be  infinitely  stronger  than  by  the  ordinary  mode,  but  would  not,  in  my 
opinion,  be  of  equal  strength  and  durability  as  if  executed  agreeably  to  the  nik 
laid  down  in  Figs.  7  and  8 ;  as,  on  my  plan,  if  the  whole  of  the  keel,  stern-poi^ 
and  the  dead  wood,  were  all  carried  away,  the  frame  of  the  vessel  would  reouia 
firm  and  secure,  and  would  only  have  lost  the  trifling  portion  of  strength  ibe 
had  acquired  from  her  keel  and  dead  wood  being  affixed  to  her  frame.  Itnuj 
be  proper  here  to  remark,  that  on  my  improved  mode  of  ship-building,  eveiy 
additional  piece  of  timber  afiixed  to  it  from  the  first  rib  or  frame  to  the  lift 
plank,  all  and  every  additional  piece  so  affixed  brings  with  it  its  proportioaiU 
addition  of  strength  and  stability  to  the  vessel,  beyond  its  own  weight.  EvfB  | 
what  is  technicutly  termed  dead  wood,  on  my  principle,  brings  its  proportionate  | 
addition  of  strength  and  stability  to  the  vessel^  if  it  is  put  on,  and  secured  t0  i 
each  rib,  and  bolted  to  its  fellow  as  directed.  i 

"The  beams  on  which  the  decks  lay  should  be  secured  to  the  sides  of  the     { 
vessel  in  the  usual  manner;  but  as  room  is  considered  a  great  object  betvecfi      j 
decks,  and  the  present  decks,  beams,  and  planking  take  up  from  10  and  II  to 
14,  16,  and  18  inches,  according  to  the  size  of  the  vessel,  and  the  numberof      ] 
decks,  &c.,  I  propo!<e  cutting  oak  scantling  to  the  size  or  thickness  of  the  decks.—      | 
say  about  6  or  8  inches  square,  according  to  the  width  of  the  vessel,— keeping 
the  curve  of  the  deck  as  much  as  puhsible, — aay  about  7  or  S  inches  in  the  vidtK 
of  about  28  or  30  feet,  and  the  scantling  about  6  or  8  inches,  taking  about  the 
same  quantity  of  timber  as  at  present  used  in  beams  and  planking.     TheK  I 
bolt  firmly  together  (see  Fiij.  5,)  after  the  same  manner  as  the  ribs  of  the  liulU 
with  about  three-quarter  or  seven-eight  bolti,  according  to  the  rate  or  tonoB^^ 
of  the  vessel.     The  scantling  should  he  all  the  length  across  the  vessel,  svd 
being  bolted  together  as  above,  would  be  found  of  great  strength  j  but  to  incre^ 
the  strength  as  might  be  required,  I  would  truss  two  together  at  about  6  or8f<^^ 
apart,as  in  middle-deck /Vf/.S  ;  or  a  trua8,constntctedas/V^.14,  mightbeinKft^ 
into  each  scantling  ;  or  a  rule  joint  self-abutted  chain,  as  Fig.  13,  might  be  ^*^ 
into  the  edge  of  the  scantling,  for  the  same  purpose  :  and  they  should  contintj* 
through  the  sides  of  the  vessel,  having  a  stout  nut-screw  and  plate,  to  ensl>'' 
them  to  secure  the  sides  firmly  to  the  deck, — thus  answering  a  double  purpc^j 
and  by  having  fewer  or  more  of  them,  the  decks  may  be  made  of  any  additior*^ 
strength  required,  with  an  even  surface  underneath,  yet  will  not  take  up  b*'.. 
the  space  occupied  by  the  present  decks.     I  merely  name  these  methods,  ' 
additional   strength  should  be  required;   but  it  is  my  opinion  there  will  ^* 
sufiicient  strength  without  them.     In  vessels  where  expenses  or  first  cost  we*^ 
not  an  object,  the  timbers  might  be  prepared   with  a  circular  groove  in  tl*' 
centre,  (see  Fig.  10,)  in  which  grooTe  a  strongly  twisted  rope  of  oakum  mipf' 
be  put,  which,  being  left  rather  large,  would,  when  screwed  up  tight,  form  a  stros>  |t 
and  tough  tonguo  or  key,  and  also  a  stop  for  the  caulking.     The  decks,   ' 
required,  could  be  done  in  the  same  way,  and  they  might  be  cauiked  on  bofr*^ 
sides,  if  requif)ite,  and  if  any  objection  should  arise  about  the  juints  of  tlp^ 
decks  running  across  the  ship,  thev  might  board  it  the  other  way  with  thi*'' 
boards  (as  see  Fig.  5),  or  the  scantlings  might  run  from  head  to  stem,  kept  U^ 
the  curve,  and  bolted  together  the  same  as  the  others;  in  which  case  il  voulf 
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an\K,  the  nbntmenu  of  which  were  secured,  but  would  not  be  so  strong 
^vtlivr  wny.     /^y.  4  shows  how  the  timbcrf  omc  to  a  hniih  nt  tlitr  hend 
ritUr  stirni  of  tht*  VMtel.     The  keel  or  Atcm-poit  u  not  shown,  as  it  j» 
ihow  how  llie  tiinberi  finish,  and  also  what  very  short  piecri  mny  he 
tffaiia)ty  tiscK;  as  the  strcn^lh  of  the  arch  does  not  so  much  depend  on  the 
!>Ti;ih  of  the  pivcos  1*  ^'i  tl"?  increased  surface  and  eirectuul  security  of  the 
Jt  will  be  underftood  that  spaces  for  port  holes  in  ships  of  war 
I  wilhnuf  tnjtitrinlty  diminishing  tlie  fttrrngtli  of  the  veuel. 

ippoTied  in  this  duAoription,  that  the  keel  isfirat  laid  down,  ta  usually 

Its  inlvmal  ed^e  vrilt  be  formed  to  the  curvti  of  the  under  port  of  the 

live  of  the  (illuit:  uiit  pieces  or  chocks  alluded  to  in  J'^iya.  7  and  8. 

:ored  ship  now  hnring  her  decks  in  and  ftnnly  secured  to  the  b^ams 

r-  -ii  ->nd  nUo  to  the  side?,  headland  stern  of  the  vessel,  sflt-r  the 

tfd,  I  now  prnctiud  to  caulk  all  her  joinu,  inside  <iiid  out, 

/iiich  being  done,  she  then  preients  the  novel  siglit  of  a 

•ir«ngth,  prcvi.iui   to  plunking;  preseniing^,  in  every  fi94AihU>le 

jbe  fl^ren^th  and  ri^fltnLince  of  an  arch,  self-supported  and  self-abuilcd 

■ction, — no  bolt  or  piii,  but  those  which  si'cure  the  decks  to  the 

visible  throughnnt  her  whole  frame,  to  convey  to  the  beholder  the 

of  the  niude  by  wliich  her  abutments  are  secured;  and  her  frame 

itrd  ti>gelher,  her  invisible  endless  chains  of  holts  bein^  perfectly 

m\  air  und  water  by  the  caulking  inside  and  out,  the  vcnAtd  it«e[f 

courvr,  wntcr-tig^ht  every  where,  and  of  incredible  strength,  ns  the 

(f  t'VL-ry  »hock  ii  recfived  on  and  divided  Binotigsl  her  nunieruus  idmt- 

[n  iiii«  state,  previous  to  plunking,  let  the  conipiirison  be  dmwn  het  wt'eri 

Iproved  Rlitp,  and  one  of  the  preaint  day,  previous  to  their  being  plunked — 

'grt^at  Ktrength,  ihcothcrof  no  atrengih  at  all — not  being  capable  of  sup- 

iuelf  until   planlied.     I   would  now  remark,  that   as  the  process   of 

j;  intpHfts  inch  a  great  degree  of  strength  to  all  modern-built  vesseU,  it 

course,  appear  to  any  person,  that  my  vessel  must  derive  a  considerable 

Kial  increoHe  of  strength  ond  stability  by  that  process,  as  the  tree-nailf 

itctirf  the  planks  tu  the  frame  cannot   be  disturbed   by  any  shucks  ur 

..  receive,  the  force  of  all  outward  shocks  bcin^  received 

_'  her  numerous  ahnlmonls — and  uf  ull  strnins  from  weight 

on  jM-t  (xcvuinents  aitd  bolls,  which  must  be  drawn  itpart  before  the 

can  be  all'i-cLed,  which  cannot  occur  if  they  are  in  proportion  to  the 

le  vfssi^l.      I  i.ow  plonk  her;  and  of  course  my  ves*i-l  would  admit 

rablr  reduction  in  tlie  thickness  of  the  plnnks  of  ship*  of  war,  which 

Med  to  the  timbers,^hnw  much,  1  must  leave  to  tlio  discretion  of  ihc 

who  will  act  according  to  circumitanceR 

ikint;  would  be  fasti.'ned,  as  usual,  with  trpe-nails,  us  I  know  nothing 

the  force  of  ony  shock  will  not  now  befell  by  them,  but  received 

iivnts,  they,  of  course,  will  now  be  fully  cttective.     Each  aUcrnu'c 

bolted  tu  the  keel,  and  the  keeUon  bolted  through  each  of  the 

trough  the  keel  also.     The  thickuess  of  the  txdtif  will  be  regu- 

'  ■    i[)d  lutirifi^'e  nf  the  vesRel.      A  vessel   of  500   tons  should 

Its  within  SIX  or  eight  feet  of  the  top,  tn  the  first  sixteen 

:.bs,  (hat  is,  MX  on  each  side  of  the  veaxel  to  each  rib;  and 

oulil  rtrijutre  a  lotcc  at  leu^t  rqutil  to  18  or'JO  tons  to  drau*  it  apart. 

•hould  not  have  less  than  thret'-qiiarter  holts.  The  whole  of  the  holts 

;«l  tj  have  8trt<n;:-(ltreaded  screws,  with  adt-quate   thick   nuts  und 

;e  nt  the  timber  will  admit  of,  and  in  those  of  the  decks  aUo;  should 

ir  thought  to  nti'ect  ihv  cumpnsi*,  a  great  number  of  ihcEc  might  be 

bolt*,   of  ^'pial   or    of  Hdeipiate   btretigtb.      It  must  be  understood,   I 

M  the  number  niid  strenelh  of  bolls  that  shoidd  be  put  in  to 

'imttal  vexHi'l,  with  timuers  the  same  sixo  as  at  nrescnl, 

'     ^     'is  obvious  thill  shiji-buihler?  will  exercise  thoir 

r.'  or  l^^s«,  according  to  circumstances;  so  that 

iU  .m.  .u  .-;  .i>v.L  v..  .viy  strong.  tliHt  u  Sturm,  or  being  driven  on  shure, 

kvc  no  effect  on  thciu,  being  equally  secure  and  safe  on  land  und  water; 
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others  would  not,  perhaps,  huild  them  so  strong;  but  it  is  oertaini  that  wiA  the 
same  quantity  of  timber,  and  a  sufficiency  of  bolts,  agreeably  to  the  scale  afore- 
said, vessels  maybe  constructed  on  this  principle,  of  such  strength  and  stalulitT, 
that  to  hear  of  the  wreck  of  one  of  them  would  be  quite  a  novelty.  Widi 
timber  and  bolts  proportionate,  there  need  be  no  limits  to  the  dimensiooi  or 
strength  of  vessels  constructed  on  this  plan, — which  is  what  is  most  wanting  in 
steam  navigation,  the  desideratum  being  larger  and  much  stronger  vessels. 

"  It  will  be  seen  that  very  strong  vessels  may  be  consbvcted  on  my  princi- 
ples, with  the  timbers  running  horizontally  or  longitudinally  from  head  to 
stern,  and  connected  together  as  before  described.  But  I  have  described  them 
vertically,  as  used  at  present,  which  I  think  to  be  the  best,  strongest,  and  tim- 
plest  method  of  carrying  my  improvements  into  effect;  as  it  is  so  trifling  s 
variation  from  the  present  mode,  being  simply  improvements  on  the  present 
methods  of  arranging  and  connecting  their  timbers,  which,  if  strictly  adhered 
to,  and  generally  adopted,  will  put  an  effectual  stop  to  the  appalling  annual  Iom 
of  lives,  treasure,  and  time,  to  which  we  have  been  so  long  subjected ;  substi- 
tuting safety,  certainty,  and  punctuality,  in  all  the  future  naval  and  mercantile 
affairs  of  this  wonderful  and  enterprising  nation, — thus  keeping  our  own  proper 
position  in  the  new  era  of  enterprise  opening  to  our  view,in  the  general  adop- 
tion of  steam  navigation  for  all  naval  and  commercial  purposes." 

The  quantity  of  timber  consumed  in  the  construction  of  a  hull  of  this  kisdi 
is  much  the  same  as  in  one  of  the  ordinary  kind — the  quantity  of  bolts  aboat 
double;  but  as  a  great  quantity  of  iron  and  other  work  is  superseded  by  Mr. 
Redmund's  plan,  the  total  cost  would  not  be  more. 

Mr.  Annersley's  patent  plan  of  building  ships  and  boats  is  exactly  the  aypo- 
site  of  Mr.  Redmund's,  just  described;  instead  of  depending  upon  the  nl 
timbers  for  the  main  support  of  the  hull  of  a  vessel,  he  dispenses  with  tbem 
entirely,  and  derives  the  requisite  strength  from  successive  courses  of  plssb 
crossing  each  other.  The  following  account  of  the  invention,  derived  mxn « 
periodical  journal,  will  be  found  sufficiently  explanatory. 

The  mode  of  proceeding  is  first  to  form  a  model  of  the  required  dioim- 
sions,  and  regulate  the  symmetry  of  the  subordinate  arrangements  accordiogijr; 
this  done,  the  model  is  cut  across,  by  which  the  form  and  proportions  for  the 
mould  arc  exactly  obtained,  as  shown  in  the  annexed  JF^.  1.     The  mouldiare 


(Centre  Mould.)  (Section  of  Afodel.) 

then  set  up  on  the  building  blocks,  in  much  the  same  manner  as  in  staff 
vessels;  the  moulds  are  of  slender  materials,  merely  strong  enough  to  rett» 

rig,  2. 


(Perspective  View  of  Moiddt  set  up,) 

toeether  the  perfect  shape  of  the  intended  vessel:  they  are  shown  in  Jif>  ^ 
A  longitudinal  layer  or  course  of  planks  ia  then  fastened  to  the  modds  al^ 
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mand;  n&mely,  bottom*  sides,  and  deck ;  nheeta  of  tarred  paper  arc  then  laid 
»D,  and  a  tecond  course  of  plankt  is  put  upon  the  course,  atliwart,  all  round 
iJie  first  course,  as  shown  in  the  subjoined  figure,  which  crosses  the  grain  of  the 
Irood,  and  most  essetillally  conlributea  to  the  strength  of  the  fabric;  each  course 
^(pianki  ii  tree-nailed  together,  and  the  courses  continued  in  alternate  dircc- 


(The  altemafe  fore  and  aft  and  etois  planking.) 

till  a  sufficient  substance  is  acquired  for  (he  strength  of  tlie  vessel.  The 
keel,  stem,  and  stern-posts,  are  put  on  with  the  last  course,  as  shown  in  Fig,  4, 
and  then  the  whale  are  tree-nailed  through  and  thruiigh,  each  trec-oail  being 
driren  bard  iflj  then  split  at  the  end  and  wedged.   Tlte  dead  wood  fore  and  alt 


(ProJiU  of  the  Vettel  complete,) 


Is  formed  by  cross  planking,  to  fill  up  the  space  between  the  body  of  the  Tessel 
ani]  the  stem  and  stern-posts.  To  save  the  bottom,,  strengthen  it,  and  keep  the 
vtiici  upright  when  aground,  two  bilge  keels  are  tree-nailed  or  bolted  through 
ioto  bilge  planks  in  the  inside  of  the  vessel;  stanchions,  with  brackets,  are  fixed 
^tHe  tides  and  deck,  and  the  bulwarks  are  formed  prior  to  the  last  course  of 
pluitiing;  the  last  course  is  then  laid  to  Untsh  tlie  deck:  the  hatchway  and 
c<nt{wjiion8  are  then  cut  out  of  the  solid  deck,  and  the  comyns  introduced. 
1^  system  ofbuilding  is  said  to  re(]U]rc  much  kas  timber,  being  without  knees, 
■sms,  iind  ribs,  and  is,  therefore,  more  buoyant— causes  no  loss  of  lime  in 
wilding,  for  seasoning  the  timber — avoids  the  dry  rot,  from  air  and  moisture 
wii»lf  excluded  from  the  inner  courses — the  resistance  more  elastic,  and  pre- 
*winp,  in  every  direction,  an  arch  lo  sustain  external  shocks;  and,  it  is  added. 
^  ill  case  of  warfare,  tbe  destructive  elfecls  arising  from  splinters  will 
■  entirely  avoided. 

Mr.E.  Carey,  or  Bristol,  who  has  had  much  experience  in  ship-building,  and 
Ji»»ugge8tcd  a  variety  of  improvements,  recommends  the  following  method  of 
wlwiing  tt  ship's  side,  with  his  newly-invented  iron  knees,  as  explained  by 
wiubjoined  figures.  Fig.  ].  is  a  horizontal  section  uf  a  portion  of  a  ship's  side 
■fitlbesms;  A  A  shows  the  ship's  side;  B  B  the  timber*;  C  C  the  thickness  of 
llicouoidc  planking,  D  D  a  ntank,  2\  inches  thick,  which  goes  all  round  the 
*^>p,  innde  the  timbers,  against  which  the  iron  knees  are  fixed,  and  bolted 
the  side;  re  an  horizontal  clamp,  10  inches  wide  and  6  inches  thick, 
iron  knees,  4  inches  wide  and  2  mches  thick,  which  are  bolted  ibrougk 
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the  beams  and  ship's  side,  as  at  G  G.  Ftg.  2  is  a  section  of  (he  same  psrti  ■ 
iV-  I-  H  is  the  plank  sheer;  I  the  water  way;  J  J  the  ends  of  the  plvb; 
K  a  bolt  that  goes  through  the  ship's  side,  through  the  edge  of  the  water  w^, 
and  six  streaks  of  the  deck  below  the  beam,  and  is  clenched  on  an  inn  ptan 


on  the  inner  plank;  L  the  arm  of  the  knee;  M  the  ship's  Umber  and  side;  ^ 
is  an  edge-inew  of  thi  inner  plank,  as  shown  at  D,  Fig.  1.  These  iron  koM 
and  water  ways  are  let  down  upon  the  beam  3  inches,  and  also  six  of  the  ^^ 
planks,  and  bolted  through  also;  under  the  beam  a  plank,  3^  inches  tbicM 
nrst  brought  on,  inside  the  ship,  against  which  the  ends  ol  the  beam  arefiit^ 
The  horizontal  clamp,  10  inches  wide  and  6  inches  thick,  is  then  brouglit  oo 
under  the  edge  of  the  plank,  and  hoUed  through  the  side.  On  this  clamp  tk 
beam  is  dovetailed  in,  one  inch  down,  and  bolted  through  the  end  of  the  bewn- 
A  ship  fastened  in  this  way,  Mr.  Carey  says,  will  render  it  impossible  frr  tbe 
side  to  move;  that  no  wet  can  possibly  get  down,  and  that  the  ship  will  thai 
be  kept  perfectly  dry  and  sound. 

Under  the  head  Dock  have  been  described  the  usual  mechanical  arrangement 
and  process  for  building  and  repairing  ships.  In  this  place  we  shall  add  s  s«^ 
ingenious  and  improved  method  of  bringing  up  ships  upon  the  ways  for  ll>* 
operations  of  the  ship  builder.  A  Committee  of  Inventions  appointed  in  tbi 
year  1827,  by  the  Franklin  Institute  of  Philadelphia,  to  whom  the  subject  w» 
referred,  drew  up  the  following  report  thereon,  which  seems  to  have  b** 
dictated  by  sound  judgment  and  impartiality.  "  The  Committee  of  InventioWiW 
whom  have  been  submitted  a  model,  drawings,  and  descriptions  of  ^ 
*  Radiating  Railways  for  the  repairing  of  Vessels,*  invented  by  Edward  Cltf^ 
of  New  York,  civil  engineer,  report,  that  they  have  carefully  examined  i* 
proposed  improvement,  and  consider  the  plan  as  offering  great  facilities,  vbd 
it  is  desirable  to  have  several  vessels  under  repair  upon  the  ways  at  the  aUB* 
time.  Morton's  patent  slip,  which  is  in  use  in  Scotland,  is  of  sufHcient  letf** 
to  contain  two  or  three  vessels ;  but  it  is  evident  that  whichever  was  the  UJ* 
hauled  up,  must  be  the  first  launched ;  and  they  must,  therefore,  be  frequnUf 
repaired  in  haste,  without  being  allowed  that  time  to  dry,  which  is,  in  m^ 
cases,  a  point  of  great  importance.  To  obviate  this  difficulty  is  the  end  propoM* 
in  the  plan  under  consideration.  It  does  not  appear,  from  any  thing  wnieh  Iv* 
been  presented  to  the  Committee,  that  Mr.  Clark  proposes  anything  novdv 
the  construction  of  the  lower  part  of  the  railway,  or  of  tKe  carriage  upon  wIb* 
the  vessel  is  to  be    drawn  up;    its  distinguishing  feature  being  tne  wt"^ 

Srovided  for  removing  vessels  out  of  the  direct  line  of  the  main  rulway,  t^~ 
cpositing   them    upon   sub-ways,  for  the  purpose  of  being  repaired.     T* 
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th»  purpoM  the  upper  partofllie  railway,  Atr  4  lenelli  tufficieut 
a  vrucl.  't»  drtncltrtl  itvm  ibe  Inwer  pnrt,  and  is  niAae  Cflpabli:  oi 
iuputi  n  fimi  luiiuuiit/Ll  plAtlorin,  n  perpendicular  slmft  from  wliich 
>ugh  Jhe  upf  tr  end  of  llio  doUichcd  part  of  ihe  rniiwfty.  T\ii»  pUu 
le  srginutit  ol  a  circle,  but  it  may,  if  necoaary,  preicnt  a  complete 
the  periphery  of  tliii  segment,  the  fixed  part  of  the  niilvay  terminfllM, 
Knched  revoK'tng  cninnieitce* ;  this  U  supported  upon  the  platform  by 
number  of  stronp  iron  rollers,  ^aced  transversely  on  the  lower  pnrt 
lework  of  which  it  is  furmed.     The  upright  shaft,  around  which  Ihe 
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Is  capable  of  revolving,  is  also  the  shaft  of  the  windlass,  by 
are  to  be  drawn  up  ;  Uiis  detached  way  may  therefore  be  con- 
iuj  to  the  circle,  of  which  the  platform  is  a  segment.     When  a 
and  bos  nrrivpd  upon  the  mnvablc  part  of  the  railway,  apower 
this  with  its  load  to  the  requisite  distance  round  the 
Itil  it  nniveti  nl  n  Kiih-way,   Btjveml  of  which   are   erected 
Torncinp  produced  lodii  to  the  circle.     These  are  precipcly 
^ ,  with  the  rxrcption  of  thrtr  not  being  continued  to 
«:..  11  u  leogiJ)  as  to  admit  <jf  the  carriage  with  its    load 

\f  aad  dt^Nisited  upon  them  until  tlic  tntcuded  repain  are  mode. 
♦  r 


5M  SHOT. 

In  the  drawing  which  accompanies  thisreporttbere  are  repretentedaixiab-«^it 
and  of  course  upon  such  a  structure  seven  vessels  might  be  placed  at  s  ttm 
The  main  expense  attending  the  erection  of  marine  railways,  is  in  comtradin 
that  part  which  is  under  water,  where  nearly  the  whole  of  the  labour  miM  fc 
performed  in  the  diving-bell.  In  the  mode  proposed  by  Mr.  Clark,  one  muio 
railway  would  be  sufficient  in  those  parts  where  many  vessels  may  be  rqun 
to  be  hauled  up ;  a  considerable  number  of  sub-waya,  with  their  appurt^ttanee 
might  undoubtedly  be  provided  at  an  expense  far  below  that  which  would  sttai 
the  original  structure.  After  maturely  considering  the  subject,  the  Commiltt 
are  fully  convinced  of  the  practicability  of  the  plan,  and  also  of  its  economy,  i 
those  situations  where  more  than  a  single  railway  would  be  desirable.  Wbi 
once  constructed,  it  possesses  the  advantage  of  being  capable  of  exteniioo  i 
the  number  of  its  sub-ways,  whenever  it  may  be  required."  Annexed  si 
engravings  from  the  drawings  referred  to.  Fig.  1  is  a  bird's  eye  view  of  tl 
platform  and  railways.  A,  revolving  section  of  the  railway,  which  may 
pleasure  be  made  to  coincide  and  coimect  with  the  radiating  orsub-waysBBI 
or  with  the  main  railway  C,  extending  into  the  water.  O  is  the  shaft  or  pir 
upon  which  the  section  A  revolves.  Ftg.  2  represents  the  revolving  sectia 
with  its  centre,  as  in  J^i^.  1,  together  with  the  circular  iron  railways,  opi 
which  the  cast-iron  rollers  are  to  run.  Mg.  3  is  an  elevation  or  side  view  ofil 
revolving  and  permanent  railways,  supporting  a  ship's  carriage ;  A  being  d 
revolving  section  ;  B  or  C,  section  of  the  main,  or  the  sub-railway ;  D  shvlfi 
communicating  to  the  windlass  the  power  which  is  generated  at  the  Icreis^ 
this  shaft  is  also  the  pivot  around  which  the  section  A  is  made  to  revoln 
e  e  e  e,  &c.,  are  iron  rollers  connected  to  and  supporting  the  revolving  Kctii 
in  the  circular  railways  ;  G,  ship's  carriage  resting  on  the  inclined  railways;! 
windlass  or  other  machinery  for  elevating  vessels ;  i,  chain  by  which  thecsnii| 
u  drawn  up ;  Ar,  palls  to  prevent  the  carriage  from  running  back ;  ^  fridia 
rollers,  lying  between  the  movable  and  fixed  ways.  Fig.  4,  ground  viewrf 
ship's  carriage.  Fig.  5,  transvertte  view  on  a  larger  scale  of  a  ship'a  carrisges 
the  railways!  a  a  cuneiform  blocks,  movable  on  rollers,  in  appropriate groon 
to  prevent  lateral  motion ;  6  b,  bilge  blocks  moving  on  pivots,  and  retdng  a 
rollers  adapted  ton  a;  c  c,  ropes  by  which  the  cuneiform  or  wedge  blocb  u 
drawn  up,  and  the  bilge  blocks  forced  against,  and  adapted  to,  the  bottoms  t 
vessels. — Franklin  Journal.  For  a  variety  of  information  of  the  conititotf 
parts  of  ships,  with  their  recent  ameliorations,  see  the  separate  heads,  as  Misn 
Rudders,  Capstan,  Windlass,  Blocks,  Anchors,  Fids,  Boats,  &c.  &c. 

SHINGLES,  in  ^uiWiw^f,  small  boards,  nearly  resembling,  in  shape  W 
size,  the  staves  of  a  common  pail,  but  tapering  regularly  thinner  and  thinsi 
irom  the  broad  to  the  narrow  end.  They  were  formerly  used  instead  of  t^ 
for  the  covering  of  roofs,  and  are  well  adapted  to  those  that  are  of  a  bf 
pitch,  but  not  so  well  for  the  modern  low  roofs.  The  steeples  of  many  of  ca 
country  churches  are  covered  with  shingles.  The  method  of  covering  abuil^ 
with  shingles  is  extremely  simple;  at  equal  distances  from  the  thi^  end  ther 
are  inserted  two  stout  wooden  pegs,  projecting  on  the  inner  side  about  ts 
inches :  by  these  pegs  the  shingles  hang  on  pantile  laths,  nailed  horizoDtsU 
across  the  rafters,  and  at  such  distances,  as  to  allow  each  row  of  shingles  toil 
over  the  next  lower  row  by  about  half  the  length  of  a  shingle.  Sometime 
however,  the  roof  is  previously  covered  with  boards,  on  which  the  shingles  ii 
nailed;  but  this  method  has  the  disadvantage  of  being  far  too  expeofl* 
lor  common  practice,  especially  in  a  country  like  ours,  where  oak  is  byt 
means  plentiful,  and  what  we  have  is  wanted  for  purposes  of  greater  natioo 
importance. 

SHOT.  A  missive  weapon  discharged  by  the  force  of  ignited  powder  fi« 
a  fire-arm  in  warfare  :  of  these  there  are  various  kinds,  as  round  shot,  or  bi 
lets,  a  ball  or  sphere  of  iron  whoso  weight  is  in  proportion  to  the  bore  of  s 
cannon.  Double-headed,  or  bar-shot,  are  formed  of  a  bar  of  iron  with  ab 
at  each  end,  which  fits  the  nmzzle  of  the  cannon.  The  middle  is  tometiB 
filled  with  composition,  and  the  whole  covered  with  linen  dipped  in  hrtinatai 
■o  that  the  caimon,  in  firing,  it  is  said,  thus  inflames  the  couibustihle«  or  co 
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liich  iffU  fire  to  the  mtli  of  the  rarmy.    One  of  the  heads  of  thu  ball 
-ive  A  fii!i«>c,  wliich,  communicating  with  the  cliftrge  of  (he 

the  bullet. 
ist  of  iwu  balls  chuned  together,  being  principalty  designed 
enemy  by  cuttin;^   lier  ^aiU,  rigging,  &c.     Grape  sliut  is  a  cuiiibi- 
U  stron^lr  corded  in  cnnvau  upon  an  iron  bottom,  so  an  to  furm  a 
figure,  whose  diameter  in  equal  to  that  of  a  ball  which  is  adapted 
tnon.     Case  shot,  or  cannuter  ihot,  are  composed  of  a  great  number 
biiHrts,  put  into  a  cylindrical  Lin  box.  Thpy  ai'c  principally  uicd  when 
f^fcr»  to  clear  tlie  deckft  of  the  enemy.     Besides  lht*e,  there  are  othen  of 
>emic)oufl  kind,  luch  as  langrngc  shot,  star  shot,   fire   arrows,  &c., 
uN«  whpH  nut  At  a  great  distance  from  thu  enemy. 

cast  in  mouUU.   Uiuiilly  po»M'*»,  in  a  greater  or  leia 

1  tiff  defi'ctJi ; — first,  being  iittpKrf(?cl  in  ihetr  spherical 

MriL.  (o  the  cxpanaiun  and  aTieroiion  of  form  made  in  the 

[from  tn-qiiTiHly  healing  llifm  ;  seconJ,  containing  nir  cavititfs,  owing 

Ir  btrinc;;  rtr-i     'f  ■-■  th,.  h.^tiIH-^  when  the  fluiJ  metui  nms  in  tim  quickly 

It  to  rscopc* ;   ti  iiHUiilly  an  indcnUtilnii  where  the   melnl   js 

in.    To  «b\i  '  ,  Mr.  Bwthby,  of  Chesterfield  Iron  Works, 

lurcfl  his  cannon  bnili  iu  the  following  manner,  for  which  he  lias  taken 

Ifnt.     A  solid  ball  of  hard  wood  ur    iiietul   is   turned  tu  a  true  sphere 

tg  to  the  size  or  woight  of  shot  required),   and    then    cut  in   halves. 

lives  are  muuhled  in  sand  boxes,  in  tlie  usual  manner  ufolher  castings. 

that  (he  sand  bo  well    rammed ;   then  taken   out,  and  the  hulluw 

[thinly  coated  with  powdered  charcoal  mixed  with  water.     The  buxea 

Ig  the  moulds  are  next  dried  in  the  stove,  preparatory  to  receiving  the 

d.     The  shot  thus  cast  ore  said  to  be  perfectly  sound  and  spherical, 

Che  air  escaping  tlirough  the  sand,  and  the  mould  being  unaltered  in 

by  beating. 

IS.     A  range  of  Urge  mpeo,  extended  from  the  mast  heads  to  llie 

■idet  of  a  ship,  to  support  the  miuts,  and  enable  tbcm  to  carry 

idf,  as  well  as  the  sails,  &c.,  ore  denominated  from  the  masts  to 

riong ;  tlius  thv-re  are  the   main,  fure,  and  mizxen  shrouda;  the 

fore  lop-rtiut,  and  mizzen  top-mait  shrouds;  and  the  main 

It,  fnre  tnp-gnlLnt,  and  mixzen  top-gallaut  shrouds.     See  Ship. 

'TLE.     The  instrument  employed  in  weaving,  by  which  the  crossiug 

fads  is  mainly  ell'ected.     See  Wcavino. 

LLE.      An  in^tn|nll•nt  for  cutting  down   corn.    It  ia  simply  a  curved 

book  of  fitcci,  with  the  edge,  in  the  interior  of  the  curve,  serrated,  so 

tc  a  ctit   like  a  saw.     The  f>iibjuint>d  engruving,  whicli  represents  the 

lent  used  by  ibe  Singiilesc,  shows  tlial  the  sickles  employed  by  ilie 


itu  nations  of  Uie  East  differ  in  no  eMent.al  respect  from  those 
Ills  country. 

An  iiistrument  for  lepar&ttng  (he  small  r  particles  of  substuDcet 
grourr;  ihry  are  made  of  variuus  forms  and  tvivt,  to  stitt  the  article 
In  it*  Muisl  ttMinl  fonii  it  consists  of  a  hoop,  from  2  to  6  inches  in 
ilog  a  tiki  :vlinder,  and  having  its  bottom  cntistitiitcd  nf  coarse  ur 
eanvajiii,  muslm.  lawn,  net-work,  or  wire,  stretched  tightly  over, 
to  tlie  iwc  mlvnilrd. 
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There  is  a  kind  of  sieve  in  extensive  use  amongst  draggists,  dryaalters,  snd 
ronfectionerSf  termed  a  drum-«eve,  owing  to  its  form,  and  is  luad  for  siAing 
very  iine  powders.  It  consists  of  three  parts  or  sections ;  the  top  and  bottom 
sections  of  which  are  covered  wi  th  parchment  or  leather,  and  fit  over  and  under 
a  sieve  of  the  usual  form,  which  is  placed  between  them.  Being  thus  dosed 
in,  the  operator  is  not  annoyed  by  the  clouds  of  powder  which  would  otberwiie 
be  produced  by  the  agitation,  and  the  material  onder  operation  it  thus  nvcd 
from  waste* 

SI  LEX,  silica,  silicium,  or  silicious  earth,  is  one  of  the  most  mbundsnt  so^ 
stances  in  nature,  constituting  the  entire  mass  of  many  mountains,  and  probablf 
of  a  large  portion  of  the  globe  itself.  It  is  the  chief  component  of  sand,  ssnd- 
stone,  flint,  granite,  quartz,  porphyry,  rock-crystal,  agate,  and  many  precioas 
stones  ;  it  is  the  chief  substance  of  which  glass  is  made ;  also  an  ingredient,  is  s 
pulverised  state,  in  the  manufacture  of  "  stoneware,  "  and  it  is  essential  ia  tbt 
preparation  of  tenacious  mortar.  Silex,  when  pure,  is  a  fine  powder,  hari, 
insipid,  and  inodorous  ;  rough  to  the  touch,  scratches  and  wears  away  gjasi.  It 
does  not  form  an  adhesive  mass  with  water,  but  falls  to  the  bottom,  leanngthe 
water  clear :  however,  if  the  silex  be  very  minutely  powdered,  asmallportioBcf 
it  will  be  dissolved  by  the  water.  Silex  may  be  obtained  in  a  pure  state  bf 
igniting  powdered  quartz  with  three  parts  ofpure  potash  in  a  silver  crucible  ssd 
adding  to  the  solution  a  quantity  of  acid  sumcient  tosaturate  the  alkali;  thenbf 
evaporating  to  dryness,  there  will  remain  a  gritty  powder,  which,  when  vs«licd 
with  water,  will  be  pure  silex. 

SILK.  A  very  soft,  fine,  bright  thread,  the  production  of  diflerent  fpedci 
if  caterpillars  ;  but  the  bombyx  mori,  or  silk-worm,  is  chiefly  cultivated  ftn-tliii 
purpose;  it  is  a  native  of  China,  and  the  culture  of  silk  in  ancient  timet  wn 
entirely  confined  to  that  country. 

The  natural  history  of  the  silk-worm  forms  a  subject  highly  interenthig  sri 
curious ;  but  the  extraordinary  changes  which  the  animal  undergoes,  as  vdlM 
its  manner  of  spinning  its  ball  or  cocoon,  having  probably  fallen  undef  the 
actual  observation  of  most  of  our  readers,  we  shall  pass  over  this  part  of  osr 
subject,  and  proceed  to  the  business  of  winding,  throwing,  and  weaving. 

In  those  countries  where  silk  forms  an  important  article  of  commerce^  ^ 
cultivators,  or  those  who  rear  the  insects,  do  not  wind  off  the  silk  theraselvni 
but  sell  them  to  others,  who  make  the  operation  of  reeling  a  distinct  buiiiK* 
The  single  filament,  or  thread  of  silk,  as  produced  by  tne  worm,  is  <^  iv^ 
extreme  tenuity  as  to  be  totally  unfit  for  the  purposes  of  the  maimfactum- 
Therefore,  in  winding  it  off,  several  of  the  cocoons  are  immersed  in  mm 
water,  to  soften  the  gum  with  which  the  silk  is  naturally  connected;  tbcir 
several  ends  are  then  joined  and  reeled  off  together;  and,  by  the  adhe«iw«« 
of  the  gum,  are  thus  formed  into  one  smooth  even  thread.  When  the  tbresi 
of  any  cocoon  breaks,  or  comes  to  an  end,  its  place  is  supplied  by  a  new  ooCi 
which  is  simply  laid  on  the  main  thread,  to  which  it  adheres  by  ib  gum;  «>^ 
owing  to  its  extreme  fineness,  it  does  not  occasion  the  lea«t  perceptible  uoeTefi' 
ness  in  the  place  where  it  is  united.  In  this  manner  of  joining  the  sepm'' 
filaments,  a  thread  may  be  made  of  any  length. 

The  apparatus  for  reeling  consists  merely  of  an  open  kettle  of  water,  uii^tf 
which  is  a  fire  to  keep  it  warm ;  and  the  reel  is  of  the  common  conslructioS' 
However  simple  the  operation,  great  care  and  attention  are  net. «  >:iar}'  in  reeliiff 
to  preserve  the  thread  of  an  equal  thickness,  and  of  a  round  form,  and  thii 
the  several  rounds  upon  the  reel  should  not  get  glued  U^ether.  Wheo  the 
skein  is  quite  dry,  it  is  taken  off  the  reel,  and  being  made  up  into  bsDbi'i 
forms  the  article  called,  in  commerce,  raw  silk,  of  which  such  vast  qusnliQ'* 
are  annually  imported  into  this  country  from  Bengal,  China,  Italy,  vA 
Turkey. 

In  preparing  raw  silk  for  dyeing,  the  thread  is  slightly  twisted,  in  order  Is 
enable  it  to  bear  the  action  of  the  hot  liquor  without  the  fibres  separatiDK  ' 
fiirring  up.  The  silk  yam  employed  by  the  weavers  for  tlie  woof  or  weft  «*• 
stuffs  which  they  fabricate,  ia  composed  of  two  or  more  threads  of  the  raw  d^ 
slightly  twisted  by  the  aid  of.machinery;  and  the  thread  employed  by  ^ 
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ng  wenvvr  15  of  the  szme  kind,  but  composed  of  a  number  of  .tbreoiU 

* uith  the  strength  or  quality  of  tlie  wurk  In?  i«  excouting. 

i.ilinii  it  miilt'i;:;(>cs  is  winding^;   that  U,  drjiwing  it  oH'  from  ibc 
>  I    it  is  inipurtt^d.  and  winding  it  upon  wooden  bubliins,  from 

I  '  '-■»  utf  for  iub^cqueiit  operatiuas.    *ln  tbc  ordinary    metbod  of 

Ik-  ■.  the  Terl  or  iwitc,  upon  vrhicb  the   okein  is  pltccd,  in  made  to 

■pvoItc  by  tbe  pnllirg  of  the  thread,  aa  it  i«  druwti  off  and  ivnund  upon  the 
^bbm.  The  parent  di'licac^  of  the  (ilnmenls  of  ailk  often,  Iiowcvlt,  render  thia 
r-  lit,  owine  to  the  breaking  of  the  threads;  in  the  winding  of 

imrltcutar,  (he  nrocvasis,  from  the  circunutancc  just  mrntiunedi 
BAti'Ti^t i^  tiMiiiua,  at  the  thread  break*  at  almiift  every  turn  of  llie  roe!  ,-il)i« 
■  win^  lu  tbe  great  size  of  ihe  TurkiEfb  ikeius   which  frequently  exceed 

1 'nirfeelin  circumference;  thus  requiring  a  reel  of  equal  dimensiuna, 

I  '•  be  turned  ruund   hy   u  inn^'le  thread;  and  tbi«  thread,  heing  of  an 

1  !  ;,L,i.^,-    ir.-,i.i*.nily   get*  entangled   in    tiie   Hkein,   and   unuvoiibtbly 

I'  >t  an    inconvenience  and  detrintent  to  the   lualeriu) 

[  'he  thread),  the  attention  of  Mr.  II.  H.  Fun^haw  was 

^iid   by    means  tiiu  mint   simple  and  ingenious  he  uccompHshed  hie 
L  lie  most  happy  and  perfect  maimer;  this  invention,  for  which  he  took 

t^  u  piiUiit  ill  1827,  we  ahull  here  deiohbe. 


reel  bein^^  turned  round  fay  the  Blameoi,  it  remaini  stAtlonary. 

loosely  upon  it<  axis;  u  lijjlii  arm  or  flyer  is  then  madu  to 

ibe  e\t«rnttl  ciriiiinlcrenceof  tlie  reel,  whieli  liftn  out  the  thread 

tW  kkMia  more  smoothly  und  •i>'liratoly  ibon  it  could  be  pirttimied  by  the 

I  '«  it  to  tlie  o'ntru  of  tnotiun,  ntid  friim  tbfriL^o  to  t)te  iMihbin  on 

lUid.     By  tltis  contrivance  the  thread  requires  but  little  more 
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strength  tlian  is  sufficient  to  sustain  itself,  instead  of  having  to  dng  round  s 
great  machine;  and  it  follows  that  a  much  finer  thread  may  be  wound  off  hj 
such  apparatus  than  by  those  of  the  common  construction.     Our  limits  do  ml 
permit  us  to  give  all  the  details  of  this  machinery ;   we  shall  therefore  omfioe 
ourselves  chieflv   to  explaining  the  principal  or  moat  important  parts,  st 
represented  by  the  annexed  diagram.     Fig.  1  gives  a  side  elevation,  and  Fig.  X 
a  front  elevation  of  a  portion  oi  Fig.  1 ;  the  same  letters  in  each  referring  te 
similar  parts,    a  6  is  a  frame,  containing  a  swift,  &c.,  of  which  there  msy  be 
conceired  to  be  a  hundred  or  more  in  a  row,  one  behind  the  other,  as  riewed 
in  Fig,  1,  all  turned  by  the  same  shaft ;  the  diameter  of  the  swift  may  be  con- 
sidered as  eight  feet  fur  Turkey  silk,  but  the  arms  c  c  are  made  to  elongate  or 
shorten  by  the  slides  shown  in  the  middle,  so  that  the  swift  may  be  expsnded 
or  contracted  at  pleasure  to  suit  the  size  of  the  skein  *,  each  of  these  radiating 
arms  is  fixed  into  a  central  block  or  nave  </;  through  this  nave  a  spindle  panei, 
on  which  the  svf'ift  loosely  rests,  as  best  seen  in  f^g.  2;  e  is  a  pulley,  which 
revolves  on  the  same  spindle,  and  receives  its  motion  by  an  endless  band  from 
another  pulley  at  o.     To  the  pulley  e  is  affixed  the  revolving  arm/,  which  ii 
furnished  at  its  extremity  with  a  bent  wire,  coiled  up  into  two  spiral  tjm; 
through  that  at  g  the  filament  of  silk  1 1  passes  as  itis  lifted  by  it  out  (^  the 
skein  h;  from  g  it  passes  through  the  eye  i;  from  hence  it  is  drawn  throng 
another  eye  i,  to  the  central  eye  k^  {Fig.  2,)  and  through  the  last-menUonedoo 
to  a  bobbin  fixed  on  the  same  shaft  as  the  pulley  o.    The  situation  of  the  ejv 
k  opposite  the  centre  of  the  axis  of  the  swif^  it  will  be  observed,  is  indi^ica- 
sable  to  the  winding  off  the  thread;  it  is  fixed  to  the  end  of  a  movable  n4 
which  has  a  joint  at  /,  that  permits  it  at  pleasure  to  be  drawn  forward  bej^ 
the  range  of  the  swift,  for  the  girl  in  attendance  to  repair  the  thread,  shouU  it 
be  broken.   The  latter  circumstance,  however,  rarely  occurs,  by  these  impraffd 
arrangements,  and  the  trembling  motion  of  the  bent  wire  at  the  extremity  (/ 
the  revolving  flyer  greatly  assists  in  relieving  the  silk  from  entanglement 

The  revolving  flyer  is  the  principal  feature  in  Mr.  Fanshaw's  machine,  ad 
Is  in  itself  a  very  beautiful  and  no  less  useful  invention :  there  are  many  nibor- 
dinate  contrivances  of  great  ingenuity,  which  we  have  left  out  of  the  oisgnm 
to  prevent  confusion. 

After  silk  has  been  reeled  and  woundj  the  next  operations  are  ^hmm^  u^ 
throwing.,  which  may  be  performed  separately,  or  at  the  same  time.  The  sit  </ 
throwing  silk  was  first  introduced  into  this  country  in  1719,  by  Mr.JohnLombrt 
who,  with  considerable  ingenuity,  and  at  the  risk  of  his  life,  succeeded  in 
taking  a  plan  of  a  throwing  machine  in  Sardinia,  and,  on  his  return,  establiit"^ 
a  mill  at  Derby  for  conducting  that  operation,  which  had,  prior  to  the  abors 
date,  been  kept  a  profound  secret  by  the  foreign  manufacturers.  From  ^ 
great  expense  incurred  in  establishing  the  mill  at  Derby,  application  wss  ds^ 
to  Parliament  to  extend  the  term  of  the  patent  granted  to  Mr.  Lombe,  but  the 
Legislature  wisely  granted  him  the  sum  of  14,000/.,  in  Ueu  of  the  extenuoaoi 
the  patent  right,  and  upon  condition  that  he  deposited  in  the  Tower  of  Londofi 
a  complete  working  model  of  the  machine,  where  it  now  remains.  Since  iH"* 
period  many  improvements  have  been  successively  made,  but  amongst  the 
most  complete  and  efficient  are  those  introduced  by  Mr.  Fanshaw,  tin 
patented  by  him  a  short  time  prior  to  the  winding  machinery  already  det- 
cribed.  To  avoid  that  confusion  which  would  he  created  by  the  representstioo 
of  the  vast  multiplication  of  pulleys,  wheels,  bobbins,  flyers,  &c.,  which  » 
throwing-mill  embraces,  we  shall  confine  our  description  to  the  acting  parti  of 
a  single  operation,  leaviug  the  reader  to  imagine  an  extensive  series  of  tbem* 
The  engravings  on  the  following  page  are  explanatory  of  these  improved  s(- 
rtingements.  Fig.  1  is  an  end  view  of  the  throwing  machine;  A  A  is  the  ti^" 
the  frame;  B  the  bobbin;  C  the  top  spindle;  D  the  board  which  supports  tlie 
spindle;  £  the  pulley  which  gives  motion  to  the  set  of  spindles;  F  is  the  flj« 
•to  the  top  spindle ;  U  the  lever,  which  throws  the  pulley  in  and  out  <A  g«Vt 
U  the  lever  pin  or  centre,  on  which  it  works;  X  the  flyer  of  the  bottom  ^uMQe* 
J;  K  is  a  fiutted  roller,  which  propels  the  drawing  roller  L,  and  gives  oot^ 
thread  to  be  thrown  by  the  spindle  C.    The  silk,  afler  being  wound  on  iki 
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P,  u  Iwisted  by  the  revolving  spindles  J,  which  are  driren  by  the 

[;  ihe  ihreAds  ^  ^  pass  c«{>Arfttelv  through  the  eyes  Vi  aitd  being  umted  at 

the  glou  rod  u^  ronmd  the  roller  L,  through  the  eye  A,  ana  &re  then 


Ipon  the  bobhia  B,  the  twist  beitig  effected  by  the  revolving  fptndleC^ 
dfivcn  hy  the  band  F.     Fig,  2  is  a  bird's-eye  view  of  Uir  iiiuchini-; 
rlt«ni  referring  to  Rimilor  parts;  K  is  a  tooth-wheel  (not  sliown 
hich  drive*  the  ^liaft  Q,  ana  gives  motion  to  the  rollers  K;  and  ai 
«ht1  to  the  bevel  ^eiir  N,  winch  is  connected  by  a  rod  to  the  motioOj 
draws   the  hubbin    luickvrard  and  forward,   to  spread   the   threi 
1  :'ice.     Kiij.  3  is  a  front  view  of  the  machine  for  malctni 
ii  or  sewings,  the  pnrts  having  been  already  denei  Ibcd  ahovi 

buuuin*  »  Uj  which  arc  shown  in  dotted  lines,  and  arc  to  be  used  in 
IB  required  to  be  made,  instead  of  organxine.     T  is  a  catch  to  retain 
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the  lever  G  {Fig.  1)  in  iti  place  vhen  tlie  bobbini  arc  throirn  in  or  oaCofgi 
Sig.o  represents  (he  end  of  the  bobbin  &t  ^*bicb  is  kept  in  itH  pUrt  by  iW 


ill  t< 


'hicn  h 


board  a.    Fig,  6 


lerer  u  fastened  on  to  the  motion 
^kectionul  view  of  Fig.  A.     fig.  7  is  the  spindle  J,  as  bc-cm   in  f^*.  I  kkISiI 
being  n  fixed  %er.     Ftg.  8  is  a  view  of  the  oppoiitt!  tide  of  the  pullrj  K,lo 
tiiut  ghuirn  iu  Pig.  1.     /V^.  9  U  uu  edge  view  of  Ibe  puUey  £  And  lever  0, «» 
described  in  Fig.  1 . 

The  advnnUi|jcs  of  tliis  maclune  ue  uid  to  b«,  Ifit,  The  throving  of  orgn* 
sine  by  one  process,  initead  of  the  three  separate  processes,  as  dt  pmnt 
[praclued;  the  tiuinning  by  one  machine,  doubling-  the  threads  hy  anutlivr,  inii 
throwing  by  a  third.  2dly.  In  the  very  great  increase  of  tpeed  which  un  b« 
obtained.  3dly.  In  the  easy  manner  in  which  the  n>achiue  can  be  «ltcr*4u 
tingles,  tram,  organzine,  sewings,  or  any  other  description  of  <i!V  ithU.  la 
the  saving  of  labour,  from  the  great  quantity  of  spindles  that  •  ilrd 

tu  by  one  hand.     5thly.  In  the  little  experience  required  to  1 1  i'«d  ' 

to  attend  the  work,  thereby  obviating  the  greatest  expense  in  throwing  **  al 
hands." 

SILVER,  is  the  vhitent  of  melals,  and  next  to  gold  the  most  malltabteisJ 
ductile.  Under  the  hammer,  the  continuity  of  its  parts  is  not  destroyed  aAlA 
its  leaves  are  not  more  than  the  one  hundred  and  &ixty  thotifuiiittli  part  uf  u 
inch  thick;  in  this  state  it  docs  not  transmit  light.  Its  specific  gravity  tj  10.474. 
It  continues  melted  at  28*  of  Wedgewood,  hut  a  greater  bent  is  rcquitil*  t» 
bring  it  nito  fusion.  Its  tenacity  it  such,  that  a  wire  of  one-tenth  of  on  incbni 
diameter  will  sustain  a  weight  of  270lba.  witliout  breaking.  Silver  has  nsilkcr 
imell  nor  taste;  these  properties,  together  with  its  brilliant  whitencMthaidBfli 
and  tenacity,  eminently  Huapt  it  to  the  lives  of  the  table ;  and  when  tv  lb«M 
qualities  is  added  its  intrinsic  value,  its  advantages  as  coin  becume  obvious. 

SILVERING.  Tlio  art  or  art  of  covering  certain  snb«ta,nces,  as  ialO& 
wood,  pjiper,  leatlier,  parchment,  &c,  with  silver,  so  aii  to  give  llicm  thv  aiipc^ 
tmce  ol  tnat  metal.  Silver  leaf  is  laid  on  much  tn  the  same  way  ca  gvld  ieU^ 
for  which  see  Gildiko, 

The  method  of  silvering  copper  is  as  follows:  take  of  tartar  and 
salt,  each  two  drachms,  half  a  drachm  of  nlum,  fifteen  or  t\~     * - 
silver,  precipitated  fmm  nitric  acid  by  copper;  mix  these  «' 
with  the  mixture  rub  the  surface  of  the  copper,  and  it  will  hav' 
of  silver ;  after  the  loose  powder  in  bnialied  ofl',  the  surface  : 
with  n  piece  of  leather,     rins  ore  silvered  by  boiling  tlicm  wii  I 
tartar.    The  buckles,  studs,  plates,  &c.  of  harness  are  silvered  l>y  th 
cheap  and  easy  process:  take  half  on  ounce  of  silver  that  ha.*  been  \>i 
from  aquB-fortis  by  copper ;  muriate  of  ammonia  and  common   h.i^- 
two  ounces,  and  one  drachm  of  corrosive  muriate  of  mercury;  trtin 
together,  and  fonn  them  into  a  paste  with  water.     Afler  : 
to  be  silvered  with  tartar  and  alum,  they  ore  to  be  nihh> 
parotion,  then  to  be  mode  red  hot,  end  afterwards  polishi-n     i  mt^  «». 
be  ell'ected  by  using  the  argentine  precipitate  above  mentioned,  wiili  : 
mercury,  and  causing  it  to  adhere  by  fusion.  To  silver  the  dial  pint' 
the  scales  of  barometers,  thermometers.   Sec,  and   all   other  ni.  i.\r;i 
similar  description,  nih  upon  them  a  mixture  of  muriate  of  nilv-  r,  ; 
aea-salt,  and  afterwards  wash  off  the  saline  matter  with  water.     Thi- 
is  not  durable,  but  it  may  be  improved  by  heating  the  article,   ant^ 
the  operation  once  or   oftener,   if  it   be  thmiglit   nccessiirj.     Tlir 
ftmnlgam  is  used  for  silvering  the  interior  surface  of  hnllov  }>U«i  f  I 
together  twu  parts  by  weight  of  bizmutli,  one  part  ■  '" " 
when  this  is  nearly  cold,  add  four  parts  of  mercui  . 
gentle  heat.     The  gloss  globe  being  tlioroughly  clean,  n 
funnel,  which  reoxibes  to  the  bottom,  and  pour   in  the  ti> 
proper  temperature  it  will  adhere  to  the  gln^-    "Mi.-i 
•halten*  will  thus  have  its  interior  surfuce  comi 
der  of  the  aoialguni  may  l>e  poured  out  wheti  i '       ,  ^ 

SIZE.    A  kind  of  weak  glue,  used  tn  many  iradet ;  it  is  mode  Qitkttaiaim\ 
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ig«  of  leAtWr,  porclimrnt.   or  vellum,    boiled  in  wator»  luid  ttminei!. 
till)  U  inntlf  "f" 'r-i'^ipr,  hniltnl  in  wnttT  till  it  l>«curti(.'!t  ttf  u  viscid  coii- 
[f  Mi:;  for  nicer  purposes,  it  should  be  nre-pArrd 

it  or  ruttiD<;s  ot  gluvem'  Icnlber.  ana  pulling 
"pound  u  ^alluii  ol  WiUcr;  U;t  iliose  be  boiled  for  lix  or  eight  hours, 
Inc  vratcr.  lo  tliut  it  muy  not  dirntiiUh   to  1ob&  lliaii   tno  ([uarti;  then 
'  ■'  V  It  llannel,  ntul  afliTwarda  evaporate  it,  till  it  is  of 

It  cold.     The  bIzc   usrd  in   burnish  gilding,  and 
.,.  ,-.._,  ;..LMt,  U  urepnred  iiiucli  slier  the  sunie  inunner. 
^0[*.     A  <)n].xll  vessel  furiiittlii'd  wiih  one  uiunt,  the  main  tail  uf  which  is 
In  A  ;;nH' above,  to  the  mnsi  on  iK  fnremo&t  eilgc.  und  to  a  boom  below, 
from  II  cutter  by  hnving  a  liked  flteeving  bowsprit,  and  a  jib-stay;  tlie 
ul*»  leaB  in  proportiuu  to  tbn  size  of  the  venel. 
UCE.     A  fr&nie  of  timber,  eione,  or  other  matter,  serving'  lo  retain    and 
le  water  of  a  river,  &c.f  and.  on  occafiion,  to  let  it  pass.     Such  is  the 
^of  a  mill,  which  stops  and  collceU  the  WBter  of  a  rivulet,  &c..  to  let  it  fall, 
th,  in  the  ^rcatirr  plenty  upon  the  mil]  wheel ;  such  also  ere  thuse  used 
.urdrHiiis  '     '      '      :■  water  off  Und.  St>«TiDe<MiLL.  Water-whkkl,&c. 
iCK.     A  ..  commonly  rigged  oj  a  sloop  or  boy;  nsed  chiefly 

cwiaiing  a;,.;  .,■ ^  trade. 

fALT.     A  cuinbinatiun  of  gloss  with  the  oxid«  uf  cobalt,  in  the  »tate  of  a 
>e  blue  powder.     St>e  Zatfkb  and  Cobalt. 

XTINCj.     Tlie  operation  of  fnitini;  orea,  in  Older  to  neparate  the  metals 
ir  other  minrnda  by  wliich  (hey  may  he  combined.    See  Iron. 

■■rr,  a  dtBeu«e  to  which  whcAt  is  prcnliarly  liable,  by  which 
•i  with  a  sooty  luokin^;  powder,  ivhich  sometime*  destroys 
the  grain.      Many  cooLtivanccs   called  -smut-machines, 
\  times  invented  to  cleanse  wheat,  before  grinding,  from 
-y   liJive  provuil  only   partially  sucGek«ful  in    their 
I',  to  the  process  simply  consisting  of  violent  agita- 
■  V  -..  ■  .ive  in  retnoving  the  hollow dnmaged  grain  from  the 
'■  may  drive  olT  much  of  tlie  loose  or  external  foulness. 
;<>CK.     A  block  bax'ing  an  opening  in  one  of  its  sides,  wherein 
'lit  U>e  bigiii  6t  a  io\m  uccaaionally.    This  ia  by  some  termed  a  rouse-about 
See  Blocs.*. 
IW.     The  frozen  ranoiirs  of  the  atmosphere;  iu  whUencss  is  owing  to 
ill  particles  into  which  it  is  divided,  for  ice,  when  pounded,  becomes 
vhile. 

A  vessel  eqaipred  villi  two  Riasts,  resembling  the  main  and  fore- 
aldp,    and  a  third  most  just   abaft   the  main-most,    carrying  a 
ilar  tu  n  iihip's  tnizzen. 


•  I  ru  ir ;  1 1 
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imptc  machine  operating  hke  a  plough,  but  upon  a 

uig  away  the  snow  frorn  roads,      ll  imtudly   roii<iiHta  of 

r.  farming  an  angular  figure,  the  point  of  which  enlen 

n»  by  ttie  liuarda  tu  the  sides  of  the  road,  leaving  a  fur- 

■'  a  plouglied  tirld. 

A  Mr»ii«'d  powilcr,  the  iise  of  which  is  well  known.     Tlie  stalks 

ipfo  l^itVfH,  iTTnnnd   small,  are  the  basis  of  all  snufls ;   and  the  variou* 

'<>m  the  whims  of  the  manufacturers,  who  coinbtno 

^ubsiuitCfs  by  wliicli  they  are  distinguished. 

n  10  those  bodies  which  are  compounds  of  the  alkalies 

nils.  The  carthd,  und  the  other  metallic  oxides  also,  com- 

I't;,'  nt-utiul  compuuiids.  The  former  have  Inren  cu'led 

I-  u-  K(ii)p%     The  Mmps  formed  by  the  alkalies  have 

.rh-.'i.:    inluhlc  ill  water  and  alcohol.  The  eoithy 

ny  of  the  earths  have  a  stronger  attrac- 

i"  sokpM  are  always  decum[>o»fd  by  the 

<)ipcurnnce  when  soup  is  used  with  water  con- 

■  ■■.:  It  is  ftom  this  quality  that  waters  are  said 
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C02  SOAP. 

The  soapB  used  in  the  manufacturesanddomesticeconomy.  are  made  vith  the 
iixed  alkahes,  combined  with  different  kinds  of  fat  and  oil.  These,  in  theniQii- 
fnclure  of  soap,  are  divided  into  two  principal  varieties,  viz.  hard  and  sofl  The 
alkali  employed  for  hard  soap  is  soda,  generally  obtained  from  the  differe&t  iri 
vegetables,  and  called  by  dlnerent  names,  according  to  the  name  of  the  ptaot, 
in  different  countries.  Most  of  the  algie,  but  particularly  the  fucusandsalula. 
afford  soda  by  burning.  The  vegetables  are  first  dried,  and  then  burnt  in  piCi 
formed  with  loose  atones.  The  earthy  matter,  and  the  soda,  with  somenratmi 
salts,  fuse  into  a  cruJe  mass,  in  which  state  it  is  sold.  Thii  substance  ii  fur- 
nished in  great  abundance  from  the  Highlands  of  Scotland,  under  tlie  nsine  a: 
kelp,  and  from  Alicant,  in  Spain,  under  the  name  of  barilla.  In  France  it  it 
known  by  the  name  of  varec ;  this  being  the  name  of  the  plant  from  which  ii 
is  generally  produced  there.  It  is  commonly,  however,  iii  this  state  that  il 
comes  to  the  soap-maker,  varying  frequently  in  its  value,  and  often  occasioning 
much  uncertainty  in  its  employment.  It  should  be  the  first  business,  therefore, 
of  the  manufacturer  to  assay  the  substance  from  which  he  gets  bis  alkali,  even 
before  he  purchases  it.  When  the  exact  value  of  the  alkali  is  known,  itiitben 
to  be  treated  as  follows,  to  prepare  it  for  mixing  with  the  fat.  The  kelp,  m 
barilla,  is  first  to  be  pounded,  and  then  mixed  with  one-ftflh  its  weight  of  qiod 
iime,  in  a  large  vat.  These  vats  are  generally  three  or  four  in  number  toetct 
boiler.  Besides  these  vats  for  the  infusion  of  crude  alkali,  each  of  them  hu  i 
cavity  made  under  it.  The  bottom  of  each  vat  is  even  with  the  ground,  tbt 
under  cavity  being  sunk  belo'w,  and  is  intended  to  receive  the  liquor  which  vm 
from  a  plug-hole  in  the  upper  vat,  when  the  infu»ion  has  gone  on  to  a  certsii 
extent.  One  of  these  vats,  with  its  under  reseri-oir,  is  sufficient  for  one  bmliny 
but  they  are  generally  all  at  work,  in  order  to  give  time  for  the  solution  of  tht 
alkali  from  the  crude  mass.  In  charging  a  vat,  the  barilla,  kelp,  or  potash,  ak 
sometimes  mixtures  of  these,  are  first  coarsely  powdered  and  mixed  with  quiek 
lime,  also  coarsely  powdered ;  some  water  is  then  thrown  upon  these,  to  slake  tbt 
lime.  In  the  side  of  the  vat  some  straw  is  first  placed  about  the  plug-hole,  ti 
prevent  bits  from  passing  through.  The  vat  is  now  charged,  and  water  pouret 
upon  the  materials  till  it  stands  considerably  above  the  solid  mass;  after dsad 
ing  several  hours  the  plug  is  withdrawn,  to  let  out  the  solution  into  the  lowci 
reservoir.  The  plug  is  now  returned,  and  fresh  water  poured  upon  the  mste 
rials.  Some,  or  all  of  the  first  Icy  is  i»ow  removed  into  one  of  the  other  low 
reservoirs  before  the  second  infusion  is  drawn  off.  This  is  done  that  the  loip 
boiler  may  always  have  at  command  two  leys  of  different  degrees  of  strength 
as,  in  the  course  of  every  builing,  he  finds  it  necessary  lo  use  sometimes  tbi 
weak,  and,  at  other  tinit-s,  the  strong.  The  number  of  waters  to  be  added  u 
the  materials,  depends  upon  the  judgment  of  the  workman,  who,  by  his  tastr 
can  tell  when  the  water  has  dissolved  the  whole  of  the  alkali.  Tlie  ley  beio; 
ready  to  lade  out  of  the  reservoir,  which  is  near  to  the  boiler,  the  tallow  or  oil 
first  weighed,  is  put  in.  When  it  is  sufficiently  melted,  the  workman  begins  k] 
adding  the  ley  and  stirring  the  mixture.  The  alkali  and  the  oil  soon  bepn  ti 
unite,  forming  a  milky  fluid.  As  more  ley  is  added,  and  the  stirring  couiinntd 
the  liquid  thickens.  This  is  continued  geiicrully  for  thirty  hours,  and  freqtientl; 
more,  till  small  portions  of  the  soap,  taken  out  from  time  to  time,  auomei 
proper  consistence,  which  the  workman,  by  constant  experience,  underataadi 
He  now  adds  a  quantity  of  common  salt,  wliidi  has  the  eii'ect  of  separating  tb 
watery  part  from  the  soap,  which  contains  a  portion  of  neutral  salts,  thatexiste 
in  the  crude  alkali,  especially  when  more  than  enough  has  been  added.  Tb 
fire  has  nsw  to  be  withdrawn,  and  the  mass  left  to  cool.  The  watery  part  wil 
be  found  at  the  bottom,  and  requires  to  be  drawn  out  by  a  pump,  which  i« 
fixture  on  (he  side  of  the  boiler.  When  this  has  been  removed  the  fire  is  R 
kindled,  and  if  the  mass  does  not  melt  freely,  a  little  water  is  added.  As  too 
as  the  whole  becomes  liquid,  and  is  made  uniform  by  agitation  with  woodi 
pules,  the  fire  is  again  withdrawn,  and  the  mass  allowed  to  assume  a  propi 
consistence  for  ladiiig.  It  is  laded  into  square  moulds;  these  are  compoil 
of  a  Dumber  of  strata  lying  one  upon  another,  so  that  when  thesoap  has  becof 
tolid,  each  layer  of  frame-work  can  be  removed,  beginning  at  the  top,  andd 
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s  cut  into  cakes  with  a  small  piece  of  brass  wire  at  everr  interral ;  these 
are  afterwards  cut  into  square  prismatic  pieces,  in  which  state  they  are 
Yellow  hard  sosp  is  formed  uf  similar  proportions  of  soda  and  tallow 
:he  last ;  but  it  also  contains  resin,  and  sometimes  palm  oil.  In  boiling 
illow  soap,  the  resin,  oil,  and  tallow,  are  put  into  the  boiler  first.  Tbe  ley 
pared  in  a  similar  vat,  and  managed,  in  other  respects,  tike  tbe  white 

t  soap  differs  in  its  composition  from  bard,  in  containing  no  alkali,  bot 
ii.  Soft  soap  made  with  colourless  fat,  such  as  tallow,  is  a  white  unctooos 
uice,  about  Uie  consistency  of  lard.  If  the  fat  be  coloured,  tbe  soap  par- 
of  the  same.  In  France,  and  other  parts  of  the  continent,  it  is  generally 
red,  sometimes  with  metallic  oxides.  Those  made  with  yellow  oil  are  some- 
coloured  with  indigo,  which  gires  them  a  green  colour.  The  oils  employed 
ildom  olive  oil,  but  the  cheaper  oils,  such  as  rape-oil,  the  oil  of  bempseed, 
d,  and  others.  In  Hollana  it  was  made  with  wfaale-oiL  This  oil  was 
tden  on  some  parts  of  the  continent,  on  account  of  its  disagreeable  smell, 
a  country,  however,  all  the  soft  soaps  are  made  with  whale-oil,  which 
a  transparent  mass  of  a  yellow  colour.  In  commerce,  boweTer,  we  do 
od  it  uniform  in  its  colour ;  besides  the  yellow  part,  it  appears  interspened 
white  spots,  giving  the  whole  a  strong  resemblance  to  the  inside  of  a 

fig; 

AP-STONE.     A  species  of  steatite.     It  imparts  to  the  touch  a  peculiar 

ous  feeling,  like  fine  white  soap.  The  soap-stone  of  this  country  is  chiefly 

led  from  tbe  Lizard,  in  Cornwall,  where  it  is  found  in  connexion  with  ser- 

le,  to  which  it  is  nearly  allied.     It  is  much  used  in  the  manuiaciure  of 

sin ;  also  for  polishing  marble  and  other  stone.     It  is  the  basis  o(  various 

tier,  and  is  combined  with  carmine  to  form  rouge ;  it  is  also  found  very 

in  taking  grease  spots  out  of  silks,  stufis,  &c. 

3A.    One  of  the  fixed  alkalies :  it  is  generally  procured  from  the  ashes 

ine  plants ;  indeed,  its  great  repository  is  the  ocean,  soda  being  the  basis 

salt.    Combined  with  carbonic  acid,  soda  is  found  in  a  mineral  state  in 

,  where  it  abounds  under  the  name  of  natron;  whence  it  is  frequently 

mineral  alkali. 

)A- WATER.     See  Aerated  WATcn. 

)IUM.    The  metallic  basis  of  soda,  according  to  Sir  If.  Davy.     See 

8TRY. 

*DER.  A  metallic  cement  for  joining  separate  pieces  of  metal  together 
on.  It  is  a  general  rule,  with  respect  to  solder,  that  it  should  fuse  at  a 
emperature  than  the  metal  to  be  soldered.  The  solders  of  the  pluml>er 
oposedof  tin  and  lead,  on  account  of  their  ready  fusion.  (See  tlio»e 
)  The  coppersmith's  solder  is  an  alloy  of  copper  and  zinc.  See  thcfue 
)  In  general,  the  solder  is  harder  or  softer,  in  proportion  to  the  (juaii- 
copper  that  is  in  it ;  the  greater  the  quantity  of  copper  it  coi.tain*, 
der  and  more  difficult  of  fusion  it  becomes.  Solders  of  different  degrees 
lility  are  often  required,  particularly  in  cases  where  several  ioinin^s 
•  be  made  near  to  near  other.  The  least  fusible  solder  is  employed  m 
t  place,  and  the  others  in  succession,  according  to  their  order  of  fusibility, 
subsequent  joinings.  If  this  precaution  were  not  adopted,  it  would  oft*n 
that  in  soldering  one  joint,  the  heat  communicated  to  the  next  thereby 
:ause  it  to  become  unsoldered.  Before  soldering,  the  surfaces  are  rcn- 
tright  and  clean,  by  scraping  or  filing  them  over  ;  as  a  thin  coat  of  oxide, 
foreign  matter  intervening,  would  prevent  the  union, 
solders  used  for  brass  are  usually  of  two  kinds,  denominated  hard  and 
The  hard  is  composed  of  brass  and  zinc,  varied  in  the  proportiMn*  of 
zteen  to  two  parts  of  brass  to  one  of  zinc.  The  soft  solder  is  c«mim»<'d  of 
ts  brass,  one  of  zinc,  and  one  of  tin.  The  brass  is  first  melted,  then  tb<» 
1  lastly  the  zinc  (previously  well  heated)  is  added.  The  mixture  is  thfrn 
d  to  divide  it  into  grains  as  it  cools. 

CIFIC  GRAVITY.    The  weight  of  any  body,  or  subsUncc,  compared 
le  weight  of  some  other  body  which  is  assumed  to  be  a  standard.     Ibe 
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standard  of  comparison,  by  common  consent  and  practice,  ii  ndo  mter,  i 
account  of  its  being  less  subject  to  variation,  in  different  circumstancea  of  tb 
and  place,  than  any  other  body,  whether  fluid  or  solid.  A  cubic  foot  d  n 
vater  weighs  1000  ounces  avoirdupois ;  therefore,  assuming  this  to  be  the^ 
cific  gravity  of  rain-water,  and  comparing  all  other  bodies  with  it,  the  m 
numbers  which  express  the  specific  gravities  of  bodies,  denote,  at  the  lu 
time,  their  weight  per  cubic  foot,  in  avourdupois  ounces.  Hence,  by  nktm 
to  the  tables,  we  are  enabled  to  find  the  magnitude  of  any  solid  which  n  I 
irregular  to  admit  of  the  common  rules  of  mensuration,  and  also  the  weight 
any  body  of  known  magnitude  which  is  too  ponderous  to  be  submitted  to  ^ 
operation  of  the  steel-yard  or  balance. 

Example. — Required  the  quantity  of  material  in  an  irregular  shaped  Uod 
marble,  weighing  4^  tons. 

Reduce  the  weight  to  ounces,  and  divide  by  the  specific  gravity  of  marble. 
Hence  4^  tons  X  16  oz.  -f-  2.838  =  56.8  cubic  feet 

Required  the  quantity  of  material  in  a  statue  of  white  Parian  marble,  mi^ 
ing  800  pounds. 

800  X   16  =  12800  -^  2.838  =  4^  cubic  feet. 

Again. — Required  the  weight  of  a  block  of  Aberdeen  granite,  messorii^^ 
feet  in  length,  8  feet  in  breadth  and  thickness. 

43  X  8  X  8  ==  2752. 

Then,  a»  1  :  :  2752  : :  2.625  :  7224000  =  201  tons  11  cwt  I  qr. 

The  properties  of  specific  gravity  are  as  follows : — 

1.  A  body  immersed  in  a  fluid  will  sink  if  its  specific  gravity  be  greatcrtb 
that  of  the  fluid;  if  it  be  less,  the  body  will  rise  to  the  top,  and  be  only  put 
immersed ;  and  if  the  specific  gravity  of  the  solid  and  fluid  be  equtl,  it  v 
remfu'n  at  rest  in  any  part  of  the  fluid  in  which  it  may  be  placed. 

2.  When  a  body  is  heavier  than  a  fluid,  it  loses  as  much  of  its  weight,  vki 
immersed,  as  is  equal  to  a  quantity  of  fluid  of  the  same  magnitude. 

3.  If  the  specific  gravity  of  the  fluid  be  greater  than  that  of  the  bodr,  tb 
the  quantity  of  fluid  displaced  by  the  part  immersed  is  equal  to  the  weigfct 
the  whole  body.  Hence,  as  the  specific  gravity  of  the  fluid  is  to  that «  I 
body,  so  is  the  whole  magnitude  of  the  body  to  the  part  immersed. 

Specific  Gravities  of  Afetah, 


Sp.  GrftT. 
Antimony,  in  a  metallic  state, 

fused 6.624 

Bismuth,  cast 9.823 

native  ......  9.822 

Brass,  common  cast.     .     .    .  7.824 

cast,  not  hammered     .  8.396 

wire-drawn    ....  8.544 

Copper,  cast 8.788 

wire-drawn       .    .     .  8,878 

Gold,  pure,  cast 19.258 

the  same  hammered      .  19.362 

22  carats,  fine,  standard  17.486 

Iron,  cast 7.207 

bars 7.788 

Lead,  coat- 11.352 

litharge 6.300 

Mercury,  solid,  40"  below  0 

Fahr 15.632 

at  32'»  of  heat     .     .  13.019 

at  60* 13.580 

at2l2» 13.375 

Nickel,  cast 7.807 


8^G 

Platina,  crude,  in  grains    .    .  15J 

purified 19. 

the  same  hammered .  20. 

„       rolled  ...  22. 

,,      wire-drawn  .  21. 

Silver,  cast,  pure      ....  1(1 

„        „     hammered  .  10 

French  coin  .      ...  10 

shilling  (George  III.).  10 

Steel,  soft 7 

hardened,  but  not  tem- 
pered     7 

tempered,  but  not  har- 
dened    7 

tempered  and  hardened    i 

Tin,  pure  Cornish     .     .     .     .     / 

Malacca,  fused       .     .     .     j 

Tungsten < 

Uranium ( 

Wolfram 't 

Zinc,  in  its  usual  state  .     •    .    < 
pure  and  compressed     .    1 
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Specific  OravUUs  of  Woods, 


8p.  GrftT. 

,       .800 

.845 


ch 852 

,  Dutch 912 

ipechy 913 

ar,  American 561 

Indian 1.315 

Palertioe 613 

ny-lree 715 

on 726 

i 240 

na 644 

ny,  Indian 1.209 


ert  .  . 
yellov 
white  . 
«1    .     . 


iper      . 
wm-tree 


.695 
.671 
.600 
.657 
.569 
.600 
.556 
.703 


Sp.  Qnw, 

Lignum-Titffi 1.333 

Lime-tree 604 

Logwood 913 

Mahogany 1 .063 

Maple .750 

Mulberry 897 

Oak,  heart  of,  60  yeara  old     .     1.170 

Olive-tree 927 

Orange-tree 705 

Pear-tree 661 

Pomegranate-tree     ....     1.354 

Poplar 383 

Plum-tree 755 

Quince-tree     . 705 

Sassafras .482 

Vine 1.327 

Walnut 671 

Willow 585 

Yew,  Spanish 807 

Dutch 788 


Specijie  Gravities  of  Stones^  Earths^  %e. 


»8ler.  yellow     ....  2.699 

ttergris 926 

anthuB,  long 909 

short     ....  2.313 

Eitos,  ripe 2.578 

■tarry 3.073 

a    .     . 1.714 

k               2.000 

k,  British 2.784 

,Cannel  ..;...  1.270 

NcwcasUe 1.270 

Staarordshire    ....  1.240 

Scotch 1.300 

»*»  itone 2.111 

ry 4.000 

.black 2.582 

white 2.594 

I,  flint 2.933 

bottle 2.732 

green 2.642 

X*eith,  crystal      ,     .     .  3.189 

ite,  Aberdeen,  blue  kind  2.625 

Cornish 2.662 

Egyptian,  red .     .     .  2.654 

beautiful  red    .     .     .  2.761 

Girardinor  ....  2.716 

viaL£t,  of  Gyromagny  2.685 

Dauphinyr  Ted      .     .  2.643 

„          green  ,    .  2.684 

„         radiated   .  2.668 

Semnnred.    .    .    .  2.638 

Bretagne,  grey     .    .  2.738 


Granite,  Bretagne,  yellowish  .  2.619 

GfiiidsloMt'           2.H3 

Gypsum,  opaque       .     .     .     .  2.168 

semi-transparent     .  2.306 

Hone,  white,  razor    .     .     .  2.876 

Jet,  8  bituminous  substance    .  1.259 

Lime-stone,  green     .     .     .     .  3.182 

white  fluor      .     ,  3.150 

compact     .     .     .  2.72U 

Manganese 7.000 

Marble,  Biscayan,  black     .     .  2.695 

Brocatelle    ....  2650 

Carrara,  white       .     .  2.717 

Egyptian,  ereen   ,     .  2.668 

Italian,  violet  .     .     .  2.838 

red 2.724 

Porcelain,  China 2.385 

Porphyry,  red      .....  2.7G5 

green 2.676 

Sale 2.130 

Serpentine,     opaque,     green, 

Italian 2.430 

SlalQ,  common 2.672 

Stalactite,  cipaque     .    «    .     .  2  478 

Stone,  Bristol 2.510 

Portland 2..'i70 

Pumice 915 

Purbeck 2.601 

rag 2.470 

Sulphur,  native 2.033 

melted 1.991 

Talc,  Muicovy 2.792 


606 


SPECIFIC  GRAVITY 


Specific  Gravities  of  Liquids, 


8p.  Gr«T. 

Acetic  acid 1.007 

Alcohol,  commercial      .     .     .       .837 
highly  rectified     .     .       .829 

Ammonia,  liquid 897 

muriate  of    .     .     .     1.453 

Beer,  pale 1.023 

brown 1.034 

Benzoic  acid 1.018 

Cyder 1.018 

Ether,  acetic 866 

muriatic    .....      .730 

nitric 909 

sulphuric 739 

Fluoric  acid 1.500 

Formic  acid 994 

MilkofCowa 1.032 

Muriatic  acid 1.194 

Nitric  acid 1.271 

highly  concentrated    1.583 

Oil  of  almonds,  sweet  .    ,    .      .917 

cloves,  essential       .     .     1.036 

cinnamon,  essential     .     1.044 

61berU 916 

hemp-seed 926 

lavender,  essential  .    .      .894 


Sp.Gni. 

Oil  of  linseed      .....  m 

olives .913 

poppies     .....  .9tt 

rape-seed S\^ 

turpentine,  euential   .  SO 

vhales .921 

Spirits  of  wine,  commercial   .  .S3r 

highly  rectified  i23 

Sulphuric  acid 1.^1 

highly  concen- 
trated    .    .  2.t2J 
Turpentine,  liquid    ....  .991 
Vinegar,  distilled      ....  1.010 

Water,  rain 1.000 

distiUed 1.000 

sea 1.IUS 

Wine,  Burgundy .M 

Bordeaux •991 

Champaigne,  while     .  M 

Canary lOS 

Constance      ....  2.0O 

Madeira \M 

Malaga 1.09 

Port SfR 

Tokay 1.0« 


Specific  Graptties  of  ResirUf  Gumtf  Animal  StthstaneeSj  ^. 


Aloes,  socotrine 1.3S0 

Ambergris .926 

Assafoetida 1 .328 

Bark,  Peruvian 785 

Butter 942 

Camphor 989 

Copal,  Chinese 1.063 

Fat,  beef 923 

mutton 924 

veal 934 

hog's •     .       .967 

Galbanum 1.212 

Gamboge 1.222 

Gum  Ammoniac 1.207 

Arabic 1.452 

Scammony  of  Aleppo   .     1.235 

„         of  Smyrna  .     1.274 

tragacauth 1.316 


Gunpowder,  in  a  loose  heap 
shaken .  .  . 
solid     .     .     . 

Honey 

Indigo 


.8)0 
.93S 
1.7« 

.781 


Ivory     : 1.W 

Lard .Ml 

Madder-Toot 7fi 

Mastic 1-074 

Myrrh 13«t 

Olibanum 1.17* 

Opium 1.391 

Spermaceti Jtf. 

Sugar,  white iJlf 

Tallow Jm 

Wax  of  bees,  white  ,    ,     ,    ,  S0 

yellow     .    .    .  sei 

Shoemakers'         ...  .891 


Gases, 

In  the  following  Table,  the  specific  gravities  of  the  principal  gases  will  b* 
given  as  they  correspond  with  the  specific  gravity  of  atmospheric  air,  which  is 
supposed  to  be  about  1.000. 

Atmospheric,  or  common  air  .     1.000    Carbonic  acid 1.520 

Ammoniacal  gas 500  oxide .960 

Arsenical  hy&ogen  gas     .     .      .529  Carburetted  bydrogcn   .     .    .      .<9l 

Azote 969     Chlorine 470 
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COT 


>nie  c^% . 
v&pour 


gM 


lgo» 


8p.  Qnr. 

.     3.nS9 

.     2.111 

,      I.SOti 

-'.400 

.371 

.     3.574 

.074 

i.na 

.94M 
1.278 
I MH 
2.427 
l,fll4 


Sp.  Crmr, 

Oxygen.  m«Ln     .....  1.0I4 

rhubpliiuretted  hydrogen     .     ,  .870 

StcHin i'iOO 

Sulphuretred  hydrogen        .     .  1.777 

SuJ(ihiu'ouft  jiciJ 2.103 

Vapour  of  Alcuhol  ,     .     .     .  2.1 01) 

nb«olutt}  hIcoIioI     .  ].()13 

li^driottc  ether       .  5.475 

iodine      ....  8.(i'Jf) 

miirmtic  ether  .     .  2.2 If) 

oil  of  turpentine   .  5.013 

»ulpliuretorcaib«ii  3.045 

kutpliiiric  etber      .  2.5t:t6 


dtn^.tt  miyl>«  neccss&ry  to  remark,  that  nil  bodies  expand  In^heat 
«  by  cooling;  but  the  contrnction  and  expnmioni  by  the  «amc 
AmpcraturCi  ii  very  dillcreiit  in  diirereiit  Dudirs.  Water,  when 
fiO  to  100  degrees,  increases  ita  voUimu  nt^arly  one  sixty-sownth  of 
trcury.  vnv  twu-liundrvd  nod  lc>rly-iliii-d  part;  nnd  many  substaocei 
It  1»  llicrcforf  prnptT,  in  uauintaining  thf  »pei:ific  gravities  of  bodies, 
jcularty  tiie  itrnpeiatutc. 

CLl^.  An  optical  inHtrument  consisting  of  two  lenses  set  in  a  lifilit 

txtremities  of  which  are  made  clastic,  so  as  to  retain,  by  a  ilij^ht 

llnct  the  sid^s  nf  tlie  head,  the  instrument  in  iU  place,  which  it 

|Mn  tlie  nose  of  the  vvcnrur.     The  use  of  spectacles  is  to  counteract 

I  in  the  nrgans  of  vision;  and  nt    these    diHer   in    their   nature, 

fry  in  their  pnipfrties.     Th»»itf  with  convex  lenses  ser\  i.»  to  counter- 

Sr  arising  from  the  too  great  flatness  of  Ihe  eye.  by  giving;  the  rays 

igrcc  of  cnhvergency  sulltcient  t>)  mti^e  them  meet  cxiictly  at  the 

irc,  therefure.  ^fneraliy  proper  for  elderly  persons.   On  thecmitrary, 

)  people  tise  C'liciivc  lenses,  to  prevent  t)ie  rays  from  converging  so 

beciiiiae  lUo  eyes  of  luch  pei5uns  being  too  round  and  protubernrtt. 

It  ii  convorgcncy  to  the  ravs,  and  ciiuso  them  to  meet  before  ihey 

dna,  whicli  delect  iii  rt^medicd  by  gloss  of  a  Mtitablo  concavity. 

.CETI.  A  substance  obtained  from  the  oil  found  in  the  bead  of 

M  of  wliale,  but  ebiefly  from  the  pftt/xrfer  m/icrorfphatus.   Though 

fat  and  wax.  it  differs  from  them  In  several  properties.     It  is  of  a 

— soft,  vrln'ie,  and  brilliant;  melts  at  11.1";  and  by  raising  the  hent 

ktilized  with   little  chanirr,  though   by  repented  dlHtiJliiiion  it  ia 

It  bums  with  a  clear  flame.     .\  properly  dutingniiihinp  it  from 

soltibility  in  alcohol  and  ether,  thuugh  {t  is  hnt  sparingly  solubltf 

I.  ,i;  jnlves  more  rnpldly  and  abundantly  in  worm  ether,  from 

b  lien  eool:  oil  uf  turpentine  ncix  upon   it   tii   a   Hiinilar 

[t  found  in  a  large  triangtilar  trunk,  four  or  live  feel  deep, 

&  filling  almost  the  whulc  caviiy  of  the  head,  and  seeming 

Is  troin  the  propel- brain  of  theanimal.  Theuil  issepnratfd 

ippiug.     Ill  this  stnlt*  it  has  a  yellow,  unetuims  apjicarnnce,  and  is 

jlAud  in  barrel*.     An  onlinHry  siiced  whule,  it  i.t  iiaid,  will  ^ield 

elve  large  barrels  of  crude  spermaceti.     The  mode  ot  purifying 

y  in  tts  lollows; — the  mass  is   put  into  hair  or  woollen  bags, 

r  iron,  in  a  screw-press,  until  it  becomes  hard  and 

lo  pieces,  and  throMm  into  boilinjj  water,  where  it 

iich  rinc  tu  the  j^utface,  or  sink  to  the  bottom,  arc 

■Ml  it,     After  being  cooled,  and  (^parated  from  the 

r  ■"  a  Urjre  boiUr,  and  a  weak  ley  of  the  pola»Ii 

-.     This  part  of  the  process  is  thrice  repeated, 

Ji  coolers,  when  the  apormaccli  concretes  mlu 

Uastapvcnt  mats,  wbicli|  on  being  cut  into  small  pieces,  assumes 
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the  flaky  appearance  which  it  has  in  the  ihops.  Some  adulterate  it  with  waX 
but  the  deceit  is  discovered,  either  by  the  smell  of  the  wax,  or  by  the  dnlaesi  c 
the  colour.  Some  also  sell  a  preparation  of  oil  taken  from  the  tail  oftbevbal^ 
instead  of  that  from  the  brain ;  but  this  kind  turns  yellow  as  soon  as  expose' 
to  the  air.  Indeed,  it  is  apt,  in  general,  to  grow  yellowish,  and  to  contract 
rancid,  fishy  smell,  if  not  carefully  secured  from  the  air.  The  more  perfecdy  i 
has  been  purified  at  first,  the  less  susceptible  it  is  of  these  alterations;  sai 
afUr  it  has  been  changed,  it  may  be  rendered  white  and  sweet  again  1r 
steeping  it  afresh  in  a  ley  of  alkaline  salt  and  quicklime.  It  melts  in  a  bdiI 
degree  of  heat,  and  congeals  again  as  it  cools. 

The  great  use  of  spermaceti  is  for  making  candles,  and  it  is  also  employed  ti 
medicine.  Spermaceti  candles  are  of  modem  manufacture :  they  are  nutds 
smooth,  with  a  fine  gloss,  free  from  rings  and  scars,  superior  to  the  finest  via 
candles  in  colour  and  lustre;  and,  when  genuine,  leave  no  spot  or  stain  on  ths 
finest  silk,  cloth,  or  linen. 

SPHERE.  A  solid  contained  under  one  uniform  round  surface,  sudi  ■ 
would  be  formed  by  the  revolution  of  a  circle  about  the  diameter  thereof. 

SPHEROID.  A  solid  body  approaching  the  figure  of  a  sphere,  thoughnoM 
exactly  round,  but  having  one  of  its  diameters  longer  than  the  oiher. 

SPINDLE.  A  term  synonymous  with  axis.  In  machinery  where  seretll 
axes  occur,  it  is  usual  to  denominate  the  subordinate  or  smaller  axes  spincUa^ 
as  in  cotton-spinning,  iec, 

SPINET.  A  musical  instrument  of  the  piano-forte  kind.  The  latter,  by  iti 
improved  tones  and  construction,  has  superseded  the  manufacture,  and  alsMl 
wholly  banished  the  use  of  the  former.     See  Piaho-porte. 

SPINNING.  The  art  of  combining  animal  or  vegetable  fibres  into  thready 
by  twisting  them  together,  as  in  cotton,  silk,  wool,  flax,  hemp,  &c.  See  iham 
articles. 

SPONGE.  A  marine  production  of  a  remarkably  porous  and  abiortat 
nature.  Its  property  of  readily  imbibing  almost  as  great  a  volume  of  water  m 
its  own  bulk,  and  as  readily  parting  with  it  by  compression,  renders  it  of  gisii 
utiUty.  The  best  is  of  a  light  colour,  free  from  stones  and  other  impurities,  veiy 
soft  and  elastic,  and  the  pores  or  holes  small.  It  is  chiefly  obtained  from  iW 
Mediterranean,  about  the  shores  of  Turkey  and  the  Archipelago,  where  it  gron 
upon  the  rocks  at  considerable  depths  under  water.  To  bkach  sponge  $mA 
render  it  white,  it  is  soaked  repeatedly  in  fresh  water,  changing  tlie  fluid  leveal 
times  a  day;  and  at  the  end  of  five  or  six  days  it  will  be  ready  for  bleacbiif- 
If  the  sponge  contains  pieces  of  shells,  chalk,  &c.,  which  cannot  be  extnclsi 
without  tearing  it,  the  sponge  must  be  soaked  for  twenty -four  hours  in  rauristts 
acid,  diluted  in  twenty  times  as  much  water,  which  will  cause  an  effierveicfOj 
to  take  place,  and  carbonic  acid  to  be  liberated,  when  the  shells  and  chalk  m 
be  dissolved.  After  this  the  sponge  must  be  carefully  washed  in  fresh  vstg 
and  tben  immersed  for  seven  or  eight  days  in  a  weak  solution  of  sulphuric  sdl 
(specific  gravity  1.024),  occasionally  pressing  it  out  dry.  After  it  has  again  htm 
perfectly  washed  and  cleaned,  it  may  be  sprinkled  with  a  little  rose-water,  t» 
give  it  a  pleasant  smell. 

STARCH.  A  well-known  substance  extracted  from  wheaten  flour,  bf 
washing  it  in  water.  All  farinaceous  seeds  aflurd  this  substance  in  a  greattfof 
less  degree;  but  it  is  most  easily  obtained  from  the  flour  of  wheat,  by  moisteoi^ 
any  quantity  with  a  little  water,  and  kneading  it  with  the  hand  into  a  loop 
paste;  this  being  washed  with  water,  by  letting  fall  upon  it  a  very  slenMr 
stream,  the  water  will  be  rendered  turbid  as  it  runs  ofl)'  in  consequence  of  tbt 
fecula  or  starch  which  it  extracts  from  the  flour,  and  which  will  subside  wh* 
the  water  is  allowed  to  stand  at  rest.  The  starch  so  obtained,  when  dried  iadM 
sun,  or  by  a  stove,  is  usually  concreted  into  small  masses,  which  have  tfi>* 
white  colour,  scarcely  any  smell,  and  very  little  taste.  If  kept  dry,  starch  • 
this  state  continues  a  long  time  uniniured,  although  exposed  to  the  air.  tto 
inferior  and  refuse  wlieat  is  usually  employed  for  manufacturing  comMt 
■tarch;  but  when  the  finest  starch  is  required,  good  grain  must  be  used.  1*4 
beiug  well  cleaned,  and  sometimes  coarsely  bruised,  is  put  into  wooden  TeMb 
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to  rerment:  to  assist  the  fertncnladon.  the  vesaeli  arc  exposed  to 

'    '      iin,  and  the  water  is  chon^d  twice  a  day,  duniig  eiehl 

t  Lu  tlip  st'fUiin.      VVbeii  the  ^^lAin  biiri-ls  easily  under 

*r  ...v  a  miiky  while  liquor  when  vnu'czed,  it  ii  Judged  tube 

(1  !  .iiiJ  ferint^itit^d.     In  (his  Etiite  ihe  p^ruiiiii  arc  taken  out  of 

F     .  ,  and  put  into  a  otnvosi  sack,  and  the  husks  are  ftcpamtitd 

|cl  ott  by  bcaltnu  and  rubbing  the  «nck  upun  a  plunk:  the  suck  ia  tlien 

a  tub  tilkd  wtui  cold  wntrr,  and  trodden  or  beaten  lill  the  water 

milky  and  turbid,  from  the  Btnrch  which  it  lake^i  up  I'rcim  the  grain. 

Bmeltmca  nwima  upon  ihu  surface  of  the  wuter,  which  must  be  cure* 

ITcd;  the  water  is  then  run  ofT  through  a  fine  sieve  into  a  settling 

rt  fresh  water  is  poured  upon  the  gruimi,  two  or  three  times,  till  it  wiU 

H  any  more  starch,  or  become  coloured  by  the  ^rain.     The  water  in 

Ig  vesscU.  being  left  at  rest,  precipitates  the  starch,  which  is  heldsu*- 

ind  to  gel  rid  of  the  saccharine  matter,  which  wom  also  dissolved  by 

;  the  vessels  are  exposed  to  the  nin,  which  soon  prodiicei  the  acetous 

wn,  and  takes  up  such  milter  a»  renders  the  4larcb  more  pure  and 

^hflD  the  water  beeutncs  conipIt:lcly  sour,  it  is  poured  gently  olFfrom 

,  vrbich  is  washed  several  times  afterwards  with  clean  water,  and  at 

}m1  to  drain  upon  linen  cloths,  supported  by  hurdJe«,  aud  the  water 

Ugh,  leaving  tne  starch  upf>n  tlie  chiths,  in  which  it  is  prc^ted  and 

etlrart  lu  much  as  poviibic  of  the  water;  and  the  remainder  is 

3  by  cutting  the  starch  into  pieces,  which  are  laid  up  in  airy  places, 

&  i'T,  or  of  slightly  burnt  bricks,  until  it  becomes  completely 

|i  lie,  partly  from  the  aecess  of  warm  air,  and  partly  by  the 

feiuiii;^    111-   moisture.     In  winter  time,  the  heat  uf  a  stove  must  be 

I  Ui  elfect  the  drying.      Lastly,  the  pieces  of  slarcli   ore   scraped    to 

ftf  ..i!'>'<l'>  crust,  which  mukes  Inferior  starch,  and   these  pieces  are 

r  j>ieces  for  sale. 

i           nn  generally  employed  to  designate  water  in  its  elastic  form, 
tile  temperature  of  212".  It  is  at  present  Mppticd  to  many  economicnl 
an  wcrll  us  in  various  manufuctures,  independent  of  its  important 
he  stcam>engine.     In  order  to  make  water  boil,  the  hrc  must  be 
tb*-  hiiitnm  or  sides  of  the  vessel  which  contains  it:   if  the  beat  be 
■  >  r*  of  the  water,  it  will  waste  away  without  boiling,  becauw 
Ics,  by  imbibing  the  beat  necessary  to  render  them  elastic, 
iiiig  (he  rust;   but  when  applied  to  the  lower  surface  u(  the 
iiicb  are  formed  at  the  bottom  ri.«e,  and  givp  off  their  beat 
,  .    .Mil  ti. .>. I  ai^^ppcar  by  collapsing:  the  diitiuiices  wbicli 
us  the  water  continues  to  warm  further 
a  MJing  on   the  surface.      If  tlie 'mndlr  oC  a 

':  I  with  the  hand,  a  tremor  will  be  felt  for  some  little  time 
i\  <:  from  the  little  succussions  which  are  produced  by  the 
[  ''hies  of  vapour.  This  is  much  more  violent,  and  is  really 
a'  ::>etion,  if  we  suddenly  plunge  a  lump  of  red  hot  iron  into 
W  coM  Tft.iier,  when,  if  the  hnnd  be  applied  to  the  side  »!'  the  vessel,  a 
Bt  tremor  Is  felt,  and  soinciimea  strong  thumps :  these  arise  from  the 
\    '  '  iihbles.     The  great  resemblance  of  this  tremor  to  the 

Ij  the  shock  of  ail  earthq'jake  has  li'd  m»ny  to  HiippoBt* 

^i»..i  ....  |.<. .^d  in  thesame  way;  and  the  hypothesis  is  by  no  means 

ningpropositioni  have  been  generally  assumed  by  ceruin  authoritiet 

pif  tncrb  of  water  forma  a  cubic  foot  of  ateom,  vhen  its  elasticity  is 
H  '  mcrcur)'. 

Newcastle  coal  will  convert  seren  poimds  of  boiling  water 


r 


•  required  to  convert  a  given  quantiiv  of  hotling  water  into  steam 
'  '..  raise  it  from  the  freoxing  to  the  boiling  point,  or 
■■'-:  the  supply  of  heal  to  be  uniform.    ' 
I  u 
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4.  When  a  quantity  of  water  is  exposed  to  a  given  temperaturei  the  qntntit; 
of  steam  formed  in  a  given  time  will  be  as  tlie  surface,  all  other  thingi  beii^ 
equaL  The  quantity  will  also  be  jointly  as  the  force  of  vapour  answering  to 
each  degree  of  heat,  and  the  surface.  The  depth  of  water  evaporated  inagirn 
time  will  be  as  th;  force  of  vapour,  whatever  the  surface,  if  the  mass  be  oni- 
formly  of  the  same  temperature.  When  the  force  of  vapour  is  30  inches,  and 
the  temperature  at  212°  ,  this  degree  being  just  preserved  only,  the  deptk 
evaporated  is  1.3  inch  in  one  hour. 

5.  When  a  quantity  of  water  is  raised  to  the  boiling  point,  or  212**,  it  reqnim 
as  much  heat  to  give  it  the  elastic  form  as  would  raise  the  same  water  9O0* 
higher  if  its  volume  were  not  changed  by  the  heat;  that  is,  if  it  could  be 
prevented  from  expanding^  its  temperature  would  become  1112^  with  the  tiioe 
quantity  of  caloric ;  thus,  agreeably  to  fact  3,  the  heat  required  to  convert  water 
of  212°  in  to  steam  is  six  times  that  required  to  raise  the  temperature  from  3^ 
to  212**.     See  also  Stbau-Enqine,  power  of. 

STEAM  CAKRIAGES.—Under  thu  designation  is  to  be  understood  ill 
kinds  of  locomotive  vehicles,  propelled  on  the  common  roads,  by  oth»  tbu 
animal  force. 

In  the  case  of  steam  carriages  used  upon  r<i>/-roads,  the  structure  of  «ieii 
so  dependent  upon  the  other,  mat  the  former  may  be  r^arded  as  the  sisisjiji 
and  the  latter  the  stationary  part,  of  the  same  machine.  Whether  the  distincski 
thus  attempted  to  be  drawn  is  not  in  some  degree  applicable  to  both  claisestf 
locomotives,  might  be  disputed ;  but  there  are  other  marked  differences  betvctt 
them,  which  have  induced  us  to  treat  them  separately.  The  common  rod 
locomotives  require  to  perfect  them  a  higher  degree  of  mechanical  still  tlua 
those  on  the  rail ;  because  they  have  not,  like  the  latter,  a  level  and  unyielduig 
surface  to  roll  upon,  but  one  that  is  full  of  asperities,  and  easily  penetrsbie, 
hence  increasing  in  a  great  degree  the  difficulties  of  construction.  The  fooHi; 
likewise,  now  belong  to  a  history  of  the  past;  while   the  latter  form  tbe 

f lories  of  the  present  day.  We  therefore  refer  the  reader  to  the  Artide 
Railway,  for  all  locomotives  that  are  designed  for  that  species  of  way. 
The  merit  of  the  first  suggestion  of  steam  carriages  has  been  attributed  ts 
various  individuals;  but  the  probability  is,  that  the  idea  of  applying  the  stesa 
engine  for  the  purpose  of  locomotion  is  coeval  almost  with  its  first  inventioa 
Thus  Savery  from  having  considered  its  ponibility,  and  Dr.  RobiioD  ftr 
having  suggested  it  to  Watt,  have  by  some  been  regarded  as  the  inreotoii 
Mr.  Watt,  however,  never  built  a  steam  engine ;  and  it  is  said  that  he  retaitf^ 
up  to  the  period  of  his  death,  the  most  rooted  prejudices  against  thesN*' 
high  steam.  Indeed,  he  says  himself,  "  I  soon  relinquished  the  idea  of  cos- 
structing  an  engine  on  this  principle,  from  being  sensible  it  would  be  lisblett 
some  of  the  objections  against  Savery's  engines,  vin.  the  danger  of  Imt^g  ^ 
boiler,  and  that  a  great  part  of  the  power  of  the  steam  would  be  l(»t,  bccssM 
no  vacuum  was  formed  to  anist  the  descent  of  the  piston."  It  was,  hovcn^ 
the  s^acity  of  two  Cornish  engineers,  Trevithick  and  Vivian,  which  enJJ«^ 
them  to  perceive  in  the  excessive  force  exerted  by  hieh  steam,  (and  whin 
alarmed  Watt,)  that  very  power  which  was  indispensable  to  the  propuUioon 
locomotive  carriages ;  as  it  dispensed  with  the  use  of  a  condenser,  and  sll  ■!■ 
cumbrous  appendages. 

Previous  to  the  year  1802,  animal  power  was  the  only  one  known  or  in  a* 
for  the  moving  of  carriages  ;  at  that  period,  the  above  mentioned  engiDM<> 
obtained  a  patent  for  an  improved  steam  engine,  which  was  the  first  of  ^  lo^ 
pressure  kind,  and  is  thus  characterized  by  the  eloquent  Mickleham.  "^ 
exhibits  in  construction  the  most  beautiful  simplicity  of  parts,  the  most  u^ 
cious  selection  of  appropriate  forms,  their  most  convenient  and  effeeo** 
arrangement  and  connexion ;  uniting  strength  with  elegance ;  the  necesMT 
solidity  with  the  greatest  portability ;  possessing  unlimited  power  with  a 
wonderful  pliancy  to  accommodate  it  to  a  varying  resistance :  it  may  indeed  hi 
called  "  The.  Steah  Knoime."  The  specification  of  the  patent,  afler  duuiMig 
this  engine,  proceeds  to  show  its  application,  "  to  give  motion  to  whed  canriigtf  : 
of  every  description,"  by  suitable  drawings  and  explanations.     From  a  tofj  rf 
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connected  with  the  first  mover,  for  the  purpose  of  turning  abort,  oradmit^M 
backward  tnotioft  of  that  wheel  when  required;  but  either  of  the  wheels  w,  ■ 
cage  of  turning,  can  be  allowed  considerably  to  overrun  the  other  without  ikrtmm§ 
six  out  of  gear,  because  the  pin  can  go  very  nearly  round  in  the  forward  mtfom 
before  it  will  meet  with  any  obstruction.     The  wheels  u   are  most  commoalj 
fixed  upon  the  naves  of  the  carriage-wheels  w,  by  which  means  a  revolutiosof 
the  axis  itself  becomes  unnecessary,  and  the  outer  ends  of  the  said  axis  msj 
consequently  be  set  to  any  obliquity,  and  the  other  part  fixed  or  bended,  ti  the 
objects  of  taste  or  utility  may  demand.     The  fore-wheels  are  applied  to  dirttt 
the  carriage  by  meant  of  a  lever  u  ;  and  there  is  a  check  lever  which  em  k 
t^lied  to  the  fiy,  in  order  to  moderate  the  velocity  of  progression  when  gotsg 
down  hill.     In  the  vertical  section  is-  shown  a  springinz  lever,  having  a  tes* 
dcncy  to  fiy  forward.     Two  levers  of  this  kind  are  duly  and  similarly  pUnd 
near  the  middle  of  the  carriage,  and  each  of  them  is  alternately  throvii  back 
by  a  short  bearing  lever  upon  the  crank  axis,  which  sends  it  home  into  a  ctteb 
at  the  end,  and  aherwards  releases  it  when  the  bearing  lever  comes  to  pren 
upon  v,  in  which  case  the  springing  lever.fiies  back.     A  cross  bar,  or  doi^ 
handle  is  fixed  upon  the  upright  axis  of  the  cock,  from  each  end  of  nhi/^ 
said  cross  bar  proceeds  a  rod^  g,  which  is  attached  to  a  etud  q,  that  forms  psil^ 
of  the  spring  lever.     This  stud  has  a  certain  length  of  play,  by  means  off 
long  hole  or  groove  in  the  bar,  so  that  when  the  springing  lever  is  prcfltJ 
up,  the  stud  slides  in  the  groove  without  giving  motion  to  p.     When  the  other 
springing  lever  is  disengaged,  it  draws  the  opposite  end  of  the  handle,  and  csdmi 
p  to  draw  the  long  hole  at  q  up  to  its  bearing  against  the  stud,  ready  for  tW 
letting  off  of  that  first-mentioned  springing  lever.     When  this  last  mentiaoeJ 
lever  comes  to  be  disengaged,  it  suddenly  draws  p  back,  and  turns  the  ctxkoii 
quarter  turn,  and  performs  the  like  office  of  placing  the  horixontal  rod  of  tk 
other  extremity  of  the  handle  ready  for  action  by  its  own  springing-lever.    A« 
altematiom  perform  the  opening  and  shutting  of  the  cock,  and  tooneof  thesprinf' 
ing  levers  is  fixed  a  small  force-pump  w,  which  draws  hot  water  from  the  tastif 
the  quick  back-stroke,  and  forces  it  into  the  boiler  by  the  stronger  and  more  f» 
dual  pressure  of  a  lever  on  the  crank  axis.     It  is  also  to  be  noticed  that  in  eerlsis 
ca<e«wemaketheexternalperiphcryof  the  wheels  w  uneven,  by  projecting ka^ 
of  nails  or  bolts,  or  cross  grooves,  or  fittings  to  railroads,  when  required  ;al 
that  in  cases  of  hard  pull  we  cause  a  lever,  bolt,  or  claw,  to  project  throngk^ 
rim  of  one  or  both  of  the  said  wheels,  so  as  to  take  hold  of  the  ground;  M 
that  in  general  the  ordinary  structure  or  figure  of  the  external  surface  <f  A* 
wheels  will  be  found  to  answer  the  intended  purpose.     And,  moreover,  we  k 
observe  and  declare,  that  the  power  of  the  engine,  with  regard  to  its  coflveiatf 
application  to  the  carriage,  may  be  varied,  bv  changing  the  relative  velocitf' 
rotation  of  the  wheels  w  compared  with  that  of  the  axis  s,  by  shifiing  ^ 
gears  or  toothed  wheels  for  others  of  different  sizes,  properly  adapted  to  w 
other  in  various  ways,  which  will  readily  be  adopted  by  any  person  of  compcM* 
skill  in  machinery.     Ute  body  of  the  carriage  u  may  be  made  of  any  cibW 
nient  size  or  figure,  according  to  its  intended  uses.     And,  lastly,  ve  do  ott^ 
sionally  use  bellows  to  excite  the  fire,  and  the  said  bellows  are  worked  byd* 
piston-rod  or  crank,  and  may  be  fixed  in  any  situation  or  part  of  the  s^ttf 
engines  herein  described,  as  may  be  found  most  convenient." 

A  carriage  was  built  soon  after  the  grant  according  to  theconstruetiottsbK> 
given,  and  exercised  before  the  public  for  n  considerable  time  in  the  n«ghkt^ 
hood  of  the  present  site  of  Euston  Square,  London.  Succeeding  p8teiiteei»' 
will  be  observed,  have  availed  themselves  of  the  judicious  arrangement  of  tktf 
ingenious  projectors. 

Such  was  the  indifference  of  the  public  to  inventions  of  the  kind,  tbat  i^ 
teen  ^'ears  elapsed  before  another  steam  carriage  for  the  common  rosd  <* 
brought  out,  which  was  the  subject  of  a  patent  granted  to  Mr.  Julius  GHC'' 
in  1821  ;  and  this  carriage,  we  arc  mformcd,  was  cliiefly  designed  by  foieigsO 

At  a  is  the  furnace,  supplied  with  fuel  from  a  receptacle  b.  Ate  are t> 
handles,  one  to  open  the  feeding  door,  and  the  other  to  operate  nponadovi 
The  boiler  is  at  a  in  a  double  cose  packed  with  non-condaoting  materials'   » 
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iditi  of  tien  of  hftrieonlal  tubes.  Connected  by  bolta  and  strsps  to  the 
[lh«  crsrri«ge,  ii  a  rc«crvair  of  water  e«  which  a  drawn  out  hy  a  force- 
ps Aitd  by  iJiti  return  stroke  injected  into  a  pipe  g  at  the  bottom  of  the 


^  f^^^CJ^ 


GiirriTn'*  Stcau  Carriaoc— Patent  1821. 


encr  it  ia  diitrihutcd  into  the  lowennost  range  of  tubes,  and  from 
be  next  above,  the  uppennoitt  row  being  employed  as  ateam  reservoirs, 
\ui*  lliff  wnstc  heat  us  it  pMses  to  the  chimney,  so  as  to  increase  the 
i-e  of  the  vnnouf  bcfurt  it  proceeds  along  the  stenm  pine  A  lo  the 
hence,  after  Imving  given  motion  to  the  pistons,  it  is  conducted  by  a 
the  condenser*,  whicli  co(isi:>ts  of  a  number  of  flattimed  tbin  metal 
»ed  tt>  the  conUng  influetice  of  the  air.  The  power  of  the  eiigiiiei  is 
iCed  from  the  piston  rmls  to  the  running  wheels  of  the  carriage 
he  means  of  swuep-rodA.  (one  of  which  is  brought  into  view  At ^',)  the 
ds  of  wliich  are  provided  with  driving  pinions  and  detents,  nhlch 
p(»i  (iKitheil  gear  n\ed  lo  the  hind  carriage  wheel  axle.  The  object  of 
lanism,  (which  i*  of  foreign  invention,  and  denominated  an  Artzberger,) 
p  the  driving  pinions  always  in  gear  with  the  toothed  wheels, however 
te  and  other  machhiery  may  vibrate,  or  the  wheels  be  jolted  upon 
round.  In  order  that  the  engines  and  steam  apparatus  may  not  suffer 
oncn*iiun4  of  the  hitif<r,  tliey  are  suspended  by  slings  at  /-  to  a  strong 
ag  /  A  and  lo  give  the  luspendiog  chains  some  degree  of  elasticity, 
tal  Bjifingfl  arc  intioduced  between  ibem,  as  shown  at  m. 
Idiog  of  the  carriage  is  elTected  by  means  of  levers  which  turn  round 
of  the  fure  wlieels,  so  as  to  present  the  latter  in  the  line  of  direction 
The  fulea  ore  supjtorted  in  a  vertical  frame,  which  is  made  to  turn 
ly,  by  nitiuuj  of  a  guide  wheel,  on  tlie  top  of  a  spindle,  the  lower 
of  which  carries  a  pmiou  that  takes  into  an  internal  toothed  wheel 

not  ftWftrelhrit  Mr.  GrifTuh's  carriage  ever  made  any  public  demon- 

if    Lta   working    now  en ;  but  Mr.  A.  Gordon   states    that  the  chief 

li  Mr    4ii  :n;Ii  h.ut  to  contend  with,  was  the  liability  of  having  all 

n  .  by  the  pressure  of  the  steam  on  the  lower  part; 

for  allowing  the  water  to  return,  or  for  muio- 

D|iultbrium  ui  pr«»«ure.  Notwilbstunding  iho  failure  of  this  attempt. 


BomsTAtL  AVD  Hill's  Stiam  C^kkiaos. — Patswt  1S2-I, 


**  A  ti  the  pt  ic«  tor  fuel«  and  aa  a  are  part*  of  the  flue,  as  seen  in 
top  b«iii|;  fnrm«i)  into  a  iiamber  of  shallow  receptacles  for  water  in  a  I 
lMin|{  ponvrrlcd  into  st^am.     B  is  the  chimney ;  nt  D  are  two  cjrli  ^ 
tiahlnd  the  other,  «htch  are  fittikt  up  with  pi^itona  and  valves  in  the 
for  ih»  aUnrimie  action  of  steam  al>ove  and  below  the  pittons.     The 
•iiNpvnded  uii  iprinjp;  and  the  steam  ts  conveyed  from  it  to  the  en[rinr5,  tt 
ll)<*  hvltcal  pipv  r,  which  has  that  form  given  to  it  (o  allow  tS 
hrtUer,  without  injury  to  the  atmm  joint*.     E  is  the  ciUem  c-  ^ 
om?  stAfre,  xny  TiU  to  HO  gnllons,  and  made  to  sustain  a  prc&tturc  of  al 
iioiMwU  to  the  fltpttire  inch.     At  e  are  one  or  more  air-pumps,  which  art' 
by  the  heiim^  K  K  of  the  enf^ineii,  and  are  used  to  force  air  into  Uu*  ■ 
tnal  its  prps«ure  mny  drive  out,  hy  a  convenient  pipe,  the  water  i; 
as  it  may  hr  rf(]«lr<'d.     The  two  henms  are  connected  al   one  imi  ■ 
itioton  roilr.,  nnd  nt  the  oilun  with  tlie  rocking  standards  H  H  ;  j^^arv 
inrf  rmis  nitachcd   to  two  cmnk^   giving?  a  continued  rour-^-^    mr.ir^in  in 
whorli,  without   tl-.f  nacrsxity  of  n  fly-wlieel.       The  four 
ann<*hf>U  to  ihn  axles  nearly  as  in   cnmmon  coaches,   exctj'' 
ratohrl  wheel  formod  upon  the  back  part  of  the  nave,  with  a  box  wvifd 
lhf(«Alo,  mMitaining  a  spring  pall,  causing  the  wheels  lobe  impelled  wbsn^' 
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olrcs,  and  at  ibe  same  time  allowing  the  outer  whetti,  when  the  carriage 
icribes  a  rurrc,  to  travel  faster  than  the  inner  ooe,  and  still  be  ready  to 
eiv9  the  impulse  of  the  engine  uk  sunn  as  it  comes  to  a  straight  course.  , 

*  The  patentees  have  another  method  of  perfonninj^  the  Rame  operation,  with 
I  further  advantage  of  backine  the  coach  when  the  engines  are  backed.  In 
i  plan,  tlic  navcfl  arc  cast  with  a  recess  in  the  middle,  in  which  is  a  double 
r«ned  clutch,  the  in&ide  uf  the  nave  being  funned  tu  correspond.  The  clutches 

simultaneously  acted  upon  by  connecting  levers,  and  springs,  and  which, 
:ording  as  ihey  are  forced  to  the  right  or  left,  will  enable  tlie  carriage  to  be 
ved  forward  or  backward.  To  the  fnre  nave  are  fixed  two  cylindrical  molal 
^i,  round  which  are  two  friction  batids,  to  he  tightened  by  a  lever  convenient 

tbefoot  of  the  conductor,  and  which  will  rvudily  retard  or  stop  the  coach 
en  descending  hills.  K  is  the  seal  of  (lie  conductor,  with  the  steering  wheel  < 
lOlhe  front,  which  is  fastened  on  the  smnll  upright  shaft  1,  and  turns  the  two 
rd  pinions  2,  and  the  shaft  H,  with  its  small  pinion  4,  which,  working  into  a 
;tDental  rack  on  the  fort*  carriage,  places  the  two  axles  at  any  required  angle, 
!  c*ntre  of  motion  being  the  perch-pin  I." 

The  patentees  built  a  steam  carriage  uyoa  the  foregoing  plan,  but  with 
tncrous  alterations  and  modifications,  I'lieir  success  in  demonstration  was 
t  partial.  Like  other  locomntionists  who  followed  them,  something  wan  always 
LUiring  to  be  altered,  to  overcome  new  difliculties  introduced  by  previoui 
prorements;  but  they  had  the  good  sense  to  retire  from  the  undertaking : 
hout  ver)'  heavy  pecuniary  loss,  and  with  undiminished  reputation  ai 
cbini»ts ;  the  problem  not  having  been  solved,  $atisfaciorifi/,  by  any  succeed- 
'  inventors. 

Mr.  W  II.  James,  of  Birmingham,  gave  the  subject  of  steam  carriages  much 
dious  attention  for  several  years,  in  the  course  of  which,  and  through  the  aid 
Sir  James  C.  Anderson,  he  constructed  several  in  succession.  The  first  of 
Vn  acted  as  well,  or  nearly  so,  as  those  which  fullowed. 

'■'     '    J    *  caused  the  engines  and  their  frame-work  to   vibrate  altogether 
>nk  shaA*  as  a  centre,  and  connected  those  engines  to  the  boiler 

*  v.x.L  jMiijittgeB,  bv  means  of  hollow  axles  moving  in  stufiirig  boxes,  which, 
%theT  with  die  body  of  the  carriage,  were  suspended  upon  springs  bolted  to 

axle  trees. 
R^.  1,  in  the  following  cut,  exhibits  a  plan  of  the  machinery'  of  a  carriage,  bm\ 
>lied  to  the  hind  wheels.  At  a  is  the  boiler  ;  which  consisted  of  a  series  of 
Mitar  tubes  of  equal  capacity  and  diameter,  placed  side  by  side,  and  bulled 
ether,  so  as  to  fonn  by  their  union  u  long  cylindrical  boiler,  as  shown  in  the 
Xre.  A  full  description  of  this  generating  apparatus  having  been  already 
CQ  under  the  article  Koii.er,  we  shall  not  here  enlarge  upon  it.  The  frame 
M  four  verlicid  supports  e  e  e  e  cormected  to  it,  and  from  these  beams  are 
raded  over  the  boiler,  which  is  suspended  to  them  ;  and  they  also  carir  by 
Ubte  bearings  the  body  of  the  vehicle,  which  it  is  unnecessary  to  explain. 
the  axles  of  the  running  wheels// are  connected  in  one  piece  with  each  of 
crank  shafts  g  9,  by  which  one  wheel  is  made  to  revolve  independently  of 
other.  Each  of  these  engines  has  two  cylinders  h  k,  which  operate  by  their 
Ion  rods  upon  the  cranks;  to  these  separate  engines  steam  is  applied  from 
boiler  a  a,  by  means  of  the  pipe  /^  wliich  enters  at  the  stop-cock  /  into  the 
im-box  m  ;  from  this  box  the  steam  passes  into  the  pipes  n  w,  which  move 
Mn-light  through  stuffing-boxes;  from  thence  the  steam  proceeds  through 
pipes  0  0  oKo  the  slide  boxes  j?  p  p,  the  sUdes  being  worked  by  eccenirica 
y,  on  the  crank  shalU,  in  the  usual  manner,  and  thence  to  the  cylinders, 
e  exhaustion  pipiii  r  r  lead  into  hollow  axles  n  n,  in  whicli  there  arc  par- 
ens §  *,  to  separate  the  steam  from  tlie  exit  i>ai<tages,  which  pass  through  the 
3  bolluw  axles  to  the  boxes  f  t.  from  which  there  are  pipes  »  n  leadihEr  to  the 
hineyr,  where  iris  ihrowu  of!'toincrc!ise  thcdrau^^tu,  and  comhustionof  the  fuel. 
BrmU  J  J  are  attached  to  the  fore  axle  of  the  running  wheels,  luidalsoto  the 
I  handles  of  ihernck/,  s*)  that  the  fore  axle  and  the  cock  move  simultaiieouslv, 
I  parallel  to  each  other;  x  z  represent  part  of  tlie  frunie-work  extended,  for 
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tving  Ibe  engine  tugetber  by  meant  ut  a  bolt,  and  m>  u  to  allow   the  bum 

the  c«rriage  to  liive  4  fliuht  Uterul  motion  tiiwn  itsspringv,  tiuli'pondrntijoffl 
enginea,  by  mvuiis  of  tbeliollow  axtei  sliding  longitudinaily  lluougb  the  it 
boxet. 


W.  H.  Jaurs'i  SrtAu  CAaHiioa. — Pat^ht  1334. 


Tn  1832  Mr.  Jamea  took  out  nnotbor  pAt(*nt,  tbe  chief  fraturtt 
wrre  a  hiph  pre«»ure  boiler  of  ii  novel  dfwnpti  :n  ;  It 
Itortznntal  tier  of  cast-iron  pUles  inperiiously  ca*l  with  tubu 
body  of  tlte  metul.  and  throughout  It*  aroa.  Tlicse  cavities 't' 
Vttporixed,  which  ii  connLinily  made  to  flow  thrnofrhoiii  ihr  ■ 
a|t|iiirntus,  which  the  inventor  detuMninaiei  a  **  \v 
upon  the  entire  bottom  »iirfnce  nf  ench  waier-nlj  ' 

in  the  highest  plate,  tn  winch,  in  xddition  to   the  ii«m  ti  .ij^irixut^^ii  ix 
cnrriage,  i«  a  stCitm  pii>e  leading  to  n  tnimpet.  which  if  sounded  by  tbei 
of  ft  lever  operating  upon  a  valve  Ht  the  inductintt  oritifc. 

The   performances  of   Afessrs.  Jnniea   &  Co.'s  carriages   were   no*  ■ 
dipviniilar   tn   those   of  other   locorTiotinni'«t«   of  like   fxlent   of  t\] 
The  practicability  of  the  icheme  in  a  niechnntcAl  (>oint  of  view,  w^   had 
demonslFAtiona  of;    and  on   one  orciuion  we  were   pr>prl!ril   nt  ihr  nU 
fifteen  mil***  an  hour   for  apveral  miles   IriKclher.      |v  '  nf 

(comn'Tcially  speakinKt  iinsuccevsful.  and  wn*  therefu. 

In   1S2-1  tlie  late  Mr.  David  Gordon  obtained  a  pttrul  fai  fcli\ain 
to  run  on  common  road'?. 

Mr.  Dnvid  Gonlon'i  r.irriage  ran  upon  three  wbeet»;  or^        ' 
by,  nnd  two  bclitnd  to  bi-ar  the  rhtef  weight,   Kftch  uf  the  «!■  '1 
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Ich  liAil  Uitir  bearings  ti|Km  parallel  ban,  the  n  heels  rolling 
'pocin'oiL 
p  part  of  the  carriage  were  pUiced  the  Kteam  engines,  consisting  of 
eylinders,  in  a  hurkzuutal  poiitionf  but  vibrating  upon  trunnions  :  the 

ol*  theu  enginea  gave  motion  to  an  eight-throw  crank,  two  in  the 
the  cvUnderSt  and  three  on  each  side,  to  which  were  attached  the 
;  by  the  revolution  of  the  crunk,  these  propellers  or  \tga  were  succes- 
rd  outwards,  with  the  I'eet  of  eacli  u^ainst  the  ground  in  a  backward 
and  were  immediately  afterwards  lifted  from  the  ground  by  tlw 
of  anothtr  crank,  paritUel  to  the  former,  and  aituatfii  at  »  proper  di»- 

it  on  the  same  frame.     'I'o  the  lower  ends  of  these  propelling  rodx 
thed  the  feet,  of  the  form  uf  segments  of  circle?,  and  made  on  their 

hke  a  khortand  very  stiff  bruith  uf  whale-bone,   supported  by  int«r- 

teeth.  These  feet  pressed  agninst  the  ground  in  regular  succesiiont 
of  rolling,  circular  muliun,  without  digging  it  up.  The  guide  had 
of  liliing  these  legs  utT  the  ground  at  pleasure,  so  that,  in  going  down 
the  gravity  was  suUicient  for  propuUiun,  nothing  but  a  brake  was  put 
ili^Mi  to  retard  the  motion,  if  neceuary.  If  the  carriage  was  proceeding 
ret,  the  lilting  of  the  propellers  was  equivalent  to  the  subtraction  of 

and  loon  brought  it  to  a  stoppage ;  and  in  making  turns  in  a  rood, 
Uu<l  uiily  lu  lift  the  propellers  on  one  side  of  the  carriage,  and  allow 
to  opcrute  alone,  unul  the  curve  wai  trav^sed. 


r  \ 


r^. 


Uavib  GoaboN's  Stcam  CARfttAce. — Fatimt  1824, 

engraving  represents  a  side  elevation  of  the  xnochine ;  the  front  of 
|e  beiBg  cut  ofl*  aa  useless  In  our  object,  and  as  occupying  valuable 
d  U  the  end  of  the  boiler:  6  the  Bue;  c  an  Bpartment  for  lb« 
4i 
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engineer  to  attend  the  fire  and  regulate  the  machinery,  which  apartment  eontalni 
a  store  of  water,  coke,  &c. ;  d  external  connecting  rod  (  one  on  each  ndeof  tbc 
carriage),  by  which  the  driving  cranks  of  the  propellers  actuate  the  small  lifting 
cranks  witliin  the  carriage ;  e  being  the  axis  of  the  driving  cranks,  and  /  the 
axis  of  the  lifting  cranxs ;  p  p  are  the  propellers ;  a  t  straps  by  which  the 
propellers  are  lifted  from  the  ground  by  the  aitemations  of  the  crank. 

It  was  in  the  year  1 825,  that  Mr.  Goldsworthy  Gumey,  a  medical  gentlmua 
of  London,  commenced  his  career  in  locomotion;  and  beine  liberally  supported 
by  capitalists,  he  built  a  number  of  steam  carriages ;  which  during  tevnil 
years  were  occasionally  brought  out  of  the  factory,  and  experimented  with  on 
the  public  roads  ;  hut  without  attaining  that  degree  of  success,  in  an  econocnicil 
point  of  view,  which  the  public  were  at  first  led  to  believe  had  been  effected. 
The  first  attempt  made  by  Mr.  Gumey  was,  properly,  that  of  producing  astesn 
generator  of  superior  efficacy,  which  our  readers  will  find  fully  described  sad 
Illustrated  in  the  Boilbr.  The  specification  of  his  patent  ia  thus  reported  in 
the  London  Journal  of  Arts  and  Sciences. 

"  The  mode  of  propelling  carri^«  on  roads  and  railwajn,  proposed  by  Ae 
patentee,  is  by  the  agency  of  moving  legs,  or  crutches,  striking  outuDdertbect^  * 
riage,  the  lower  ends  of  which  legs  are  intended  to  bearagainst  the  ground  ass 
resistance,  and,  being  forced  backwards  by  the  power  of  machinery,  came  thi 
carriage  to  move  forward  in  the  opposite  direction.  Similar  (^ntrivancei  to 
this  have  been  repeatedly  suggrsted.  The  patentee,  therefore,  ii  to  be  conii- 
dered  as  merely  adopting  this  plan  as  one  tliat  he  considers  most  convenient; 
and  claims  as  his  mvention  nimply  the  guide  roller*  attached  to  the  len, 
upon  which  the  carriage  moves  forward.  The  annexed  figure  represents  tat 
aide  of  the  carriage  running  upon  ordinary  wheels,  with  the  steam-engine  by 
which  its  propelling  legs  and  other  mechanism  are  to  be  moved ;  a  a  is  ihepenh 
or  main  beam  of  the  carriage ;  b  the  working  cylinder  of  the  steam-engiac, 
which  in  this  instance  lies  nearly  horizontal,  and  is  supported  in  standards  upon 
pivots ;  c  is  the  piston  rod  of  the  engine,  with  a  small  guide  roller  running 
upon  the  stationary  block  d.  The  piston  rodis  attached  by  a  joint  to  the  vibra- 
ting lever  e,  from  which  lever  a  chain  extends  over  small  piuUes,  let  into  the 


Goldsworthy  Gurney's  Steam  Carriaoe. — First  Pateht  1825. 

blocks  (2,  and  its  ends  are  made  fast  to  the  other  vibrating  lever/;  consequently, 
these  two  levers  acquire  reciprocating  motions  from  the  action  of  the  pistoB 
rod.  At  the  extremity  of  the  crane's  neck  ^,  the  two  oscillating  levers  A  A  an 
suspended,  and  these  being  respectively  attachrd  by  connecting  rods  i  i  to  tba 
levers  e  and/,  move  simultaneously  with  the  last-mentioned  levers  as  the  pistoa 
of  the  engine  works  to  and  fro.    The  lower  enda  of  the  levers  A  il  am  attached 
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by  jmnu  to  the  hnrizontal  rods  k  t,  and  these  rods  are  connected  to  tlie  sliding 
fclocks'whicb  move  the  legs  or  crutclies  m  n.  The  horizontal  rods  k  /,  and  also 
the  blocks  which  carry  the  legs,  slide  along  in  rebated  grooves,  formed  in  the 
under  side  of  the  perch  a,  which  grooves  arc  represented  by  dots,  and  a  portion 
of  the  side  of  the  perch  is  removed  in  tlie  figure,  to  shuw  one  ofthe  blocks  o  with 
its  rollers  williin.  Tlie  block  o  has  sinull  vertical  wheels^  or  anli-tVictinn  rollers, 
hy  which  it  is  enabled  to  run  freely  along  the  rebate  or  ledge  of  the  groove ;  it 
faju  also  small  horizontal  rollers,  to  prevent  the  block  from  rubbing  against  the 
•ides  of  the  groove.  In  tlie  under  side  of  each  of  the  blocks  a  pin  p  is  fixed, 
hich  U  intended  to  pass  through  the  top  of  the  legs  m  or  n,  and  a  small  helicul 
spring  is  placed  upon  the  pin,  and  secured  by  a  screw  nut,  for  the  purim&e  of 
keeping  up  ihe  top  of  the  leg  against  the  under  side  of  the  perch,  but  yet 
ofibrding  it  some  degree  of  play.  By  the  action  of  the  steam  engine,  and  t)ie 
other  mechanism  connected  tlierelo,  the  blacks  o  are  made  to  slide  reciprocally 
to  and  fro  along  the  grooves  of  the  perch,  in  the  manner  above  descrlbt-'d;  and 
■u^tosing  one  of  the  legs  or  crutches  to  be  brought  into  the  situation  of  la,  tliu 
foot  will  take  hold  ofthe  ground,  and  remain  stationary,  while  the  force  of  Ihe 
machinery  preastng  against  it  will  cause  the  carriage  to  slide  forward,  and  the 
)qg  as  CO  assume  the  situation  of  n,  while  n  will  be  advanced  into  the  situation 
of  n;  and  vice  versd.  Thus,  by  the  reciprocating  movements  of  the  raachinerA', 
the  carriage  will  be  progressively  impelled  forward  by  the  crutches  or  legs.  In 
order  to  turn  the  carriage  round  comers  or  angles  in  the  road,  the  axle  of  the 
hinder  wheels  ta  made  toroore  round  horizontally,  upon  a  central  pin,  by  means 
of  a  strap  or  other  contrivance  applied  at  q.  By  this  strap  and  a  suitable  h«ndle 
or  lever^  the  conductor  guides  the  course  of  the  carriage  in  a  straight  or  curved 
direction. 

Mo  pretensions  are  mode  by  Mr.  Gumev  in  his  spccilication  of  having 
(nrenled  any  part  of  the  machinety  describea  therein  but  the  "  guide  rollers'* 
to  the  crutches,  as  the  c-nttchcs  themselves  were  suggested  by  previous  paleutees ; 
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inJ  it  will  be  wen  that  these  crutches  and  rollers  were  abandoned  as  useless  by 
~     Carney  himielf.     Were  we  to  describe  minutely  the  numeiousconirivanccs 
uration^  made  bv  the  patentee  and  his  asnislant,  it  would  occupy  as  much 
the  whole  of  this  article,  and  be  at  the  same  lime  a  very  uninteresting 
tJeii  history*  of  errors  and  failures,  which  fe>r  men  having  a  knowledge 
and  ruacbinery  would  have  committed. 
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The  preceding  carriage  represcnta  oneof  the  lalett  productions  of  Mf.  Gunr^ 
who  built  three  upon  the  same  model  for  SirChnrlei  DHnce,  which  nm 
from  CltcUenliain  to  Gloucester  during  a  period  of  three  or  four  monllu. 
carnages  were  employed  as  tlragr,  (o  draw  nAer  them  the  pfts~ 
iu  &  light  carriage  of  the  omnibus  kind.    Only  one  <}(  the  dm^ 
in  u«e  at  a  time,  the  others  being  kept  in  dock  to  supply  a  I'il 
repairs  became  necessary  to  the  one  id  use. 

An  arrangement  for  a  locomotive  carriage  was  patented  tn  Pcceml^'r.  18^ 
by  Mr.  Frederick  Andrews,  of  Stamford  Kivcrtt  in  K*»ex  ;   I'  "in 

which  consist,  first,  in  employing  a  single  steering  whed  in  i.  -.  car- 

riage, the  axis  of  which  revolves  in  two  lateral  bars  of  a  framing  lluil  cwuiiecti 
it  to  the  axletree  of  the  four  wheels,  and  thereby  turns  the  latter  with  it.  To 
give  effect  to  tliis  steering  wheel,  the  frunting  is  designod  U>  >-  '      .    lii-.  13 

other  sufficiently  heavy  articles.     Ajiotber  arrangement  of  tin  >  c- 

sislcd  in  employing  a  pair  of  engines  working  upon  pivots  or  iiiniui  -m  ,  ^'t'  ^i 
by  their  ribrAtion<)  the  piston  rods  might  be  directly  connected  lo  thr  ilirm. »  ■! 
the  cranki  and  adapt  their  inclinations  to  the  varied  motion  of  the  liiUcr.  lla 
other  arrangement:!  will  be  easiest  tiuderstood  by  reference  to  lh«  Annexed  ac 
a  shows  a  vertical  section  of  a 
cylindrical  boiler;  e  is  ihc 
fiimace,  the  heated  matters 
from  which  puss  longitudinally 
tiader  the  boiler,  and  then  re- 
turn to  the  front  through  a 
central  flue  b,  before  it  enters 
the  chimney,  not  shown. 
Transversely  through  the  cen- 
tre of  the  boiler  there  is  ■ 
tubular  paasage,  open  at  each 
end,  through  which  the  axis 
of  the  wheels  y  y  passes,  suf- 
ficient spnce  being  made  in 
that  tube  for  the  cranked  por- 
tions //of  the  axis  also  to 
pass  through.  Tlie  piston  rods 
being  connected  to  the  throws 
of  the  crankf  it  of  course 
causes  them  to  revolve,  and 
with   them   the     wheels     by 

which  the  carriage  is  propelled.     The  boiler  is  suipended  by  Htoal  irontrmi*^ 
«  frame  above,  which  forms  a  part  of  tlie  general  frunie,  and  h 
springs;  the  furnace  c  i«  suspended   lo  the  boiler  by  straps,  ti 
arc  hued  by  a  series  of  horizontal  tubes,  in  connexion  with  tL. 
ser\-e  the  double  purpose  of  interccptiDg  lateral  radiation,  and  of 
the  generation  of  vapour. 

Mr,  Neville,  of  Shnd  Thames,  London,  look  out  a  patent  for  steam  Jocomoti^ 
in  1827,  the  chief  object  of  which  appears  from  the  8|ieciticatiun  to  haft  \>r*^ 
to   prevent   the  wheels  of  a  locomotive  carriage  from   slipping  t^ 
effect  this  he  proposed  the  application  of  points  und  phil^s  to  th*: 
of  the  wheels.     But  as  these  contrivances  were  woise  than  us«lt-> 
amngements  of  the  steam  carriage  contained  ombnig  worth/  o; 
remark,  we  abstain  from  all  detail. 

AmongHt  the  singular  propositions  for  producing  a  locomotive  aetwo. 

that  invented  by  Mr.  T.  S.  Holland,  for  which  he  •  "V  -,..,.-.   ...  1 

The  invention  cnttxists  in  the  application  of  an  ai 
to  that   commonly   known   hy  the  nnme  af  lazy-fo-  , 
pelling  carriages.     The  objects  np]>ear  to  be,  (u  derive  irom 
motion  of  a  sJiort  lever  o  considerable  degree  of  spcr-d,  and  t 
mcnt,  against  which  the  pmpcllors  should  act   hor: 
the  motion  of  the  carriage,  instead  of  obUt|ueIy  t. 


AkdrbwsV  Stxam  Casriage. 
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mm  arr  Impelled  by  levetv  striking  ibe  eArtli.  7*hc  drawing* 
lio  Ibv  npfciricntiun  leem  rleftprn^d  rather  to  explain  the  principle  Uian 
tnC  what  the  pjitenlpe  would  ileeni  a/i  eligible  tnrni  of  its  application; 
loh  an  application  Is  not  likrlj  to  be  ever  considered  eligible,  on 
~  the  excessive  waste  of  power  from  friction,  we  must  content  our- 
■""*'*■■'"  v?  tbo  reader  who  may  require  more  information  on  the 
'l>?d  ducumont. 

: :_ .  ihe  before   mentioned  grant.  Dr.  Harl&nd,  of  Scarborough, 

le  grcnl  lea)  for  supposed  improvements,  which  we  doubt  not  proved 
we  shall  therefore  give  but  a  brief  *ketch  of  the  nature  of  them, 
•lou-liko  fVame  at  the  back  uf  the  carriage,  are  situated  the  boiler 
of  two  double  cylinders),  the  fire-grate,  ash-pit,  chimney  steam 
water  rcsenroir,  and  working  cylinder.  &e.  After  the  atram  has  patsed 
te  Utter,  U  ia  conducted  to  a  seridtof  tuht^s,  uudernealli,  und  in  front 
rriage,  for  the  purpose  of  c on duti nation  by  the  cooling  inHuunceof  the 
e.  ilie  fruitlenness  of  such  nttempt.4,  which  hns  been  long  before  de- 
(owiDg  to  the  slow  conductibility  o1  the  uir),  together  wiih  the  defects 
ction.  renders  it  needless  to  enter  into  detniln. 
liter  Hancock,  in  the  yfar 
»k  out  a  patent  for  a  nigli 
boiler,  for  locomotive  pur- 
a  ill*  annexed  engraviug  is 
!d  an  elevation  of  the  nrat 
on  of  this  boiler,  witli  a  part 
ing  removed  to  show  the 
inicture.  At  B  ia  the  firt- 
tbc  ktoke-bole ;  E  E  are  fi 
At  parallel  chambers  to  hold 
made  of  the  toughest  8))ect 
placed  side  by  side,  at  a 
distance  apart  for  the  floniei 
Fd  air  to  pass  up  between 
shown  at  H  H.  Each  of 
vessels  extends  qctow  the 
lamber,  so  as  to  fill  its  whnlc 
ertical  plane  ;  and  they  are 
itod  at  the  bottom,  for  keep- 
ater  iu  each  at  a  uniform 
at  the  top  of  each  of  the 
there  ia  a  aieam-pipc  that 
another  larger  steAm-pipe, 
I  Uiem  ;ill,  and  by  which  the 
e  supplied.     To  keep  the 

w»tcr  cliambrrs  K  E  at  uniform  distances  apnri,  and   cnnfer,  at  the 
adequate  strength  to  them,  a  series  of  vertical   bars  or  fillets  are 
ic«n  each  pair.     Therefore,  instead  uf  the  flames  avcending   between 
nf  plutes  In  one  unbroken  sheet,  it  is  subdivided,  and  made  to  pas* 
numlwr  of  rectAngulur  channels,  representing  in  their  outline  hi  many 
This  coiubinatiun  of  water  chainhars  and  alternate  flaea  is  bound 
a  system  of  very  nia<tsive  bolts  exuTiially,  proved  to  be  capable  of 
vaxtly  greater  prcsnure  than  the  boiler  is  ever  subjected  to;  and  it 
a  great  merit  in  thiH  boiler,  that  the  thinuesit  nf  metal,  and 
kncn  of  tho  individual   water  chambers,  constitutes  each,  in 
valve.     All  increased  effioiency  was  allerwards  obtained   by 
plates;  by  picssin^  Iheiii  between  dies,  so  as  to  cause  a  sories 
_        t>a«<Mr«.  i)f  nearly  the  shape  and  size  of  watch-glasses,  to  be 
over  their  cxteruul  surfaces;  so  that  when  tlic  chambers  are  brought 
M  tojii  nf  tltese  come  into  contact,  and  thus  a  aeries  of  spaces  are 
ween  them,    thftiugb   which  tho  heated  gases  ascend  in  a  devious 
ging  lucccuivcty  upon  each  bou  in  their  passage. 
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Mr.  Hancoclc  being  sntisfied  tbat  he  had  obUined  in  thii  boiler  Uie  rrijuii 
meana  of  gcnernting  adequnie  power,  lumed  hii  Attention  to  the  ruiooi  «•' 
rangenu'nU  of  the  cBrriape  and  propelling  machinery',     llti  first  cnrriairv  vur 
conalructed  upon  three  wlieeU,  and  the  power  was  applird  thr' 
of  two  I'ibrating  pngines  fixed  upon  Oir  crank  axle  of  the  fof 
this  mode  of  applying  the  power  direct  to  the  crank  ax!-   ■— 
Mr.  Hancock  next  placed  llie  engine  quite  behind;  new 
Ihii  arrangemeut,  and  a  third  carria^ie  wa»  built,  and  ca.!.L„  ..,  .^.^ — 
infancy  of  the  undertaking,  the  **  Infont." 


HaXCOCR's   StGAU    CAHaiAQB    "  iNrANT." — 1830. 


At  a  is  tlie  firc-nlace,  b  the  anb-nit,  and  g  n  blower.  The  lirepUre 
ash-pit  are  made  close,  that  is,  admitting  only  uf  a  current  npwurl*.  The 
man,  who  sits  on  a  small  seat  behind  the  bnili'r.  views  tite  sute  of  th« 
through  eyeholes,  and  supplies  coke  through  a  feeding  hopp*,-  v*  - 

supplied  to  the  engines  */,  of  which  there  arc  two,  through  n 

by  a  valve  at  «.     At  t  is  the  parallel  niotiun.  converted  iiiM  i: •  ^.  . 

necting  rod  r.  actuating  a  crank  r  in  the  axis  of  a  pair  ol  chain  wheeli. 
are  two  other  chain  wlieels  on  the  axis  of  the  running  wbccU ;  nut]  twu 
chains  communicate  the  force  and  motion  to  the  latter.     Tht 
securely  upon  sprhigs,  bIko  the  cmnkti  and  pumps.     Several 
trivances  we  have  not  room  to  describe.     This  carriage  was  ■ 
on  a  comnion  road  for  hare,  which  it  did  for  several  weeks   l- 
Stratford  and  Loudon.     Mr.  Hancock  built  several   cnrriuges   ^uIj 
the  Inpakt.  which  were  at  different  periods  on  the  public  rniuU  '■ 
months  together.     But    they  did   not   meet   with   that   patronage   iiiii 
expected. 

The  next  locomolionist  who  received  the  great  *i'-'    ^*'   '^ -'• 

of  Salfnrd,  some  of  whose   arrangements  possess  <• 

tute  of  merit.     The  form  of  the  vehicle  for  the  rt^.j   ...     . 

Bimilar  to  that  of  an  ordinary  stage  coach,  having   a  great   i 

aiiother  ill  front,  for  containing  tlie  princijud  parts  of  the  pro]>' 

Under  the  buck  scat  of  the  carnage,  extending  its  entire  Iti 

fool  more  in   deptli,  is  on  iron  case,   which  encloses  four  vibi 

trunnions,  working  as  many  throws  of  a  crank,  radiating   fn' 

axis  at  uniform  angles  of  90*  with  respect  to  each  other.     Td; 

lengthened  nut  l>eyond  the  roJigc  of  ilie  eiigmei  about  one  foot  -^n  rack 

whereon  iire  placed  two  pitch  cliain  wheels;  around  llieav  paaaivcssi 
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MMd",  which  ftlao  go  round  two  ainiilar  cliiun  wheels,  fixed  to  tlie  niti- 
dis of  tbe  camagr.  Tl)0  ctiivin  wheels  are  made  so  as  tu  nu  luoee 
i  cmikerl  nhnft,  and  are  fixable  therein  nt  pleasure,  by  means  of 
^xefl,  placed  under  the  control  of  the  ^ide  or  steersman,  so  that  he 
them  iitUj  or  out  of  i^ar  according  to  circumstances,  by  simple  pres- 
hii  feet  upou  two  "  foot  levers,"  one  for  each  foot,  «o  that  by  pressing 
[ht,  the  chain  wheels  are  locked  to  the  axis,  and,  by  pressure  on  tha 
wheels  arc  unlocked  bv  sliding  back  upon  the  axis,  when  tliey  run 
It  ts,  the  rotation  of  the  axis  by  the  force  of  tbe  engines  dues  not 
rtion  lo  it.  By  another  moreinent  the  chain  wheels  are  brought  into 
ih  contiguous  gear  for  producing  a  alow  motion,  as  in  ascending  ■ 

rvhen  the  work  becomca  lighter,  the  steersman,  by  his  foot,  shifUback 
^.i  ...1 .  .  ,  ^(jp  quick  mution,  or  he  may  entirely  disengage  the  con- 
\f.  '  '.rcby  stop  the  progreis  of  the  carriage. 

. .  <A'  the  carriage  have  separate  independent  axles,  which  turn 
Ij  tipon  a  perpendicular  column  aflixed  to  the  fore  framing.  To  guide 
tue  sieersmun  sitting  in  front  turns  a  vertical  spindle,  the  fuwer 
of  wliich  carries  two  arms,  that,  by  contiecting  rods  attached  to  the 
ames  af  the  two  fore  wheels,  places  them  in  the  oblique  direction 
ording  to  the  cun'e  of  the  road.  Each  of  the  fore  wheels  being 
to  turn  on  its  own  centre,  renders  tbe  oclion  of  guiding  exceedingly 

er  is  aittiated  quite  at  the  back  of  the  carriage)  and  it  is  judiciously 
large  cylinder,  with  a  scries  of  small  tubes  passing  through  it  for 
e  flues.  Iho  lower  part  of  the  boiler  is  divided  by  perpendicular  par- 
prevent  the  wa'ur  from  leaving  it  uncovered  during  the  ascent  or 
'bills or  inclined  planes,  or  from  the  effects  of  other  disturbing  causes. 
te  the  admission  of  the  steam  to  the  cylinders,  and  its  exit  (herefrom, 
pt  Uircc-way  cock  is  employed;  litis  is  placed  under  tbe  control  of  tbe 
that  he  mny  diminiith  or  increase  ttie  quantity,  and  by  a  further  turn, 
ie  desirt-d  to  nlop  the  carriage  suddenly,  allow  the  steam  to  blow  off. 
L  from  the  but-mentioned  cock  next  passes  ihrouj^h  a  "  distributing 
k1  tlien  enters  each  cylinder  through  passages  on  its  trunnionH,  regu- 
icock  fixed  on  each,  which  admits  the  vapour  altemattly  on  each  side 
Ions,  as  the  cylinders  vibrate  on  their  centres.  The  steam  which  is 
1  of  the  workuig  cylinders  by  the  back  stroke  of  the  pistons,  is  con- 
rough  a  pipe  into  a  chamber,  which  the  patentee  calls  the  healing 
terein  is  also  received  the  steam  that  blows  utf  fram  the  safety  valve, 
k  vessel  connected  with  the  boiler,  containing  a  float,  by  means  of 
I  amount  uf  water  forced  into  the  boiler  is  regulated.  Tliis  pump  is 
f  a  lever,  acted  upon  by  a  cam,  that  revolves  upon  the  ctaQK  shaft. 
r  for  the  supply  of  the  boiler  is  forced  by  the  pump  through  a  long 
uhe  in  thu  hraling  chest,  by  which  the  temperature  of  the  fluid  becomes 
bly  heated  before  it  enters  the  boiler.  There  is  also  a  float  in  the  boiler 
i  with  the  water  way  of  the  pump,  which,  as  the  water  rises  in  the 
|b-  '  '{'ply  ^*alTe,  so  that  if  the  pump  continues  in  action,  no  more 
It  it,  but  it  will   be  returned  through  the  cold  water  pipe. 

b  . ' ,.  ,.  ,*.-  r  tanks,  one  on  cHch  side  of  Uie  carriage,  next  to  the   nind 
Sng  wheels,  and  between  these  tanks  is  the  coal-hole. 

year  1S30,  Messrs.  Summers  and  Ogle  obtained  a  patent  for  a 
rrias&  The  principal  feature  in  it  was  the  steam  generating 
,  which  is  already  described  in  the  article  BoiLEa.  The  arrange- 
Dommunicating  the  force  of  the  stcan  to  tbe  carriage  wheels,  consisted 
I  tbe  axis  of  the  latter  into  a  thret-throw  crank;  cuch  throw  being 
It,  or  at  ]'2()o  apart  from  each  other,  for  converting  the  rectilineal 
\U>  rotary  with  the  greatest  uniformity  of  force;-  which  motion  was 
p  '  ■  cylinders,  vibrating  on  trunnions.  Very  flattering  reports 
P'  this  carriage    were  piiblisln^d,   and  others  of  a   contrary 

'.•tute  intercRi  prububly  influenced  both  sides  of  the  question. 
year  as  the  last  mentioned  invention,  Messrs.   Boase  aud  Huwe 
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■brought  out  a  patent  locomotive  carriage,  the  annexed  Ulintration  of  which  will 
assist  m  the  comprehension  of  it.  The  engines  were  situated  in  a  ease  WHier- 
neath  the  body  of  the  carriage,  as  shown  at  a,  and  by  the  piston  rod  ud 


Raws  and  Boasb's  Steam  Carbiaob. — Patent  1830. 

connecting  rod  b,  gave  motion  to  the  cranked  axles  of  the  running  vbfHi 
d  of  the  carriage*  The  boiler  e  was  bolted  to  a  strong  framing,  and  w»  «» 
tained  in  a  double  case,  the  space  between  being  packed  with  nuii*c^ 
ducting  substances.  The  boiler  consisted  of  12  tubes  of  small  diameter^  estk 
bent  into  a  spiral  curve  of  three  convolutions^  of  the  same  pitch  and  bei(^ 
but  of  uniformly  varying  diameters ;  so  that  when  each  successive  sjHrsl  «*_ 
placed  side  by  side  (the  smaller  inside  the  next  larger  in  diameter)  they  founts 
Dv  their  concentric  junction  a  continuous  spiral  »ieet  of  tubes ;  with  a  *(c0 
chamber  in  the  centre.  Underneath  the  wtiole  was  the  furnace  of  the  entiit 
area  of  the  boiler,  that  is,  about  4  feet  6  inches  in  duuneter. 

Messrs.  W.  G.  and  R.  Heaton,  of  Birmingham,  built  several  steam  caKi£|'<k 
under  a  patent-right  dated  1830 ;  but  their  mechanism  was  too  complicitrq  >" 
be  understood  without  the  aid  of  drawings,  which  our  space  will  not  sdintt' 
and  as  the  patentees  had  the  remarkable  candour  to  acknowledge  pabHcIv  ^ 
failure  of  their  scheme,  a  very  brief  notice  is  all  that  we  are  called  apofi  (j 
give  :  and  for  this  further  reason ;  because  the  Messrs.  Heaton  did  not  pf  usa 
to  have  invented  any  of  the  separate  or  distinct  parts  of  their  machine.  bN 
merely  the  general  combination  of  the  entire  structure,  which  is  a  dsimy 
scarcely  any  value  to  the  most  successful  inventor;  the  identscal  combb^iitiAi 
being  so  easily  destroyed.  Their  boiler  was  of  the  tubular  kind,  wit^  ' 
cylindri^  arrangement,  like  James's ;  their  steering  apparatus  was  also  lik«  i^ 
of  the  same  person ;  their  engines  sifter  some  other  locomotionist,  and  m  o 
throughout  most  of  Uie  parts.  In  the  annexed  condensed  extract  from  thr  (•['^^ 
cification,  descriptive  of  their  mode  of  applying  the  steam  power  to  t^ 
vehicle,  they  have  availed  themselves  of  the  plans  of  the  renowned  pro^nit^ 
of  steam  coaches,  Trevithick. 

Motion  is  communicated  to  the  driving  wheels  by  a  double  set  ef  f^ 
wheel  gear,  arranged  to  give  diflerent  powers  or  velocities,  by  having  how  i 
%  lATga  and  a  small  wheel  fixed  on  the  driving  as  well  as  the  driven  axb.  B; 
shifting  the  large  wheel  on  the  driving  axis  into  gear  with  the  small  wit  il  m  | 
the  driven  axis,  speed  is  obtained;  and  b^  shifting  their  relative  position  Till  Llt« 
■mall  wheel  on  the  driving  axis  comes  into  gear  with  the  Urge  whed  on  ike 
driven  axis,  power  is  obtained  at  the  expense  of  speed.  These  two  axei  «*i 
kept  at  the  same  distance  from  each  other  by  means  of  connecting  n^\ 
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t^  \ht  relAtive  p'wUon  m»y  b«  chstigeti  hy  tbe  moUoa  ul'  0<p 

1  'Ir  improvemPiitB  in  stpntn  curriau**  tuconittst: — 
■  ptiwor  of  UiL'  nnfTtiiirs  lor  propelling  the  ciirriage 
'  -frap,  or  ban»l,  wliicU  works  upon  two  pulU^'s, 
il  with  the  cii^inr  vr  tin^'uiea,  theoiluT  fixt'd 
"i.M,  Li. I-  .»\.e  or  wbt»el*  ol'  lite  corriagt?.  'Ihii  will  be 
i*u(.kI  by  rcfurcncB  to  the  aiiiie.xrd  cul.  rt  i»  a  liorizottla)  ftt«u[n 
>i!i.  n.il  trill;  UL  A  are  Uie  two  cyliuUers  of  the  engines 
litfiied  upon  the  boilLTs;  r  o  is  the  rramin^  of 
I  to  the  buileni  and  engine  uylinrleri;  t/cuiinecting 
Igine;  t  the  cnuik.  &hati  of  engines,  upuii  which  ia  Hxed  the  pultcy  ur 
from  which  pulley  the  ilrttp  if  communicfttes  llie  po\ct:r  of  the  ctiuine 
itlUip  iir  drum  H,  which  in  ttiepreseiit  ease  t*  fixed  un  the  middle  otUic 


Nftriia'a  Stkam  Caiuimos — Pateut  1B31. 


>,  J ;  ft  k  the  hind  wheels  of  carriBge  ;  /  fore  wheel  of  carriage,  whirh 
r  pUle  tor  the  purpose  of  griiding  the  carriage  on  the  common 
rs  and  cnginos  being  firmly  faslfncd  topcthor,  thu8  fonn  one 
incii  is  su^pt'iided  by  springs  n  n  n,  from  a  frame  work  o  o,  tvnliiij^ 
d  AxleN  of  the  ciirnage,  and  having  no  connexion  with  the  said 
^'   '  by  belts,  straps,  or  banda,  which  are  designed  to 

DllS. 

uuprox'emenis  in  loconintion,  was  granted  to  Mr. 

*1831 ;  hut  iho  BpcciBi^adon  is  bo  exteniive  nnd  el'U)orafe,  that 

than  itite  his  clAiin«  Tu  inronlion,  and  refer  the  reader  to 

for  ihc  detail*.     Thete  are  as  follow  : — 
;ulating  blast  oppiiratus,  by  which  the  quantity  of  fViel  to  he 
le  il  povemed,  in  order  toiiisure  the  Rrnemtion  of  a  volume 
wisely  Co  all  the  variable  speeds  and  power*  of  the  engine. 
,' rtpparahi",  which  nets  in  cottjunc- 
■ti  as  to  lift  the  weight  from  ihe 
!  to  escape  from  the  boiler  »)iotdd 
ig  itj  evolution. 

..f. ,  -.,  , ,   by  which  thritecurity  of  the  boUtr 

mid  the  BppariiHw  lur  »upplying  it  vith  waler  fail  in  ita  eSeclj  %o 
4  K 
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that  io  the  event  of  the  water  in  the  boiler  beiii);  reduced  below  a  detr 
level,  the  procesH  uf  combuiUon  will  be  iiutaiitly'stupeiiilvtl,  itntl  Ihc  builtr; 
tected  from  injury.  ' 

Fourthly,  Malting  the  products  of  combufition  evolved  from  tK*  ^n 
esLnpc  into  the  ntinuHphere  below  the  level  of  the  furnnce  bars,  w; 
eflectufllly  prevent  the  admiuioii  of  atmo*|iheric  nir  into  the  fum  : 
that  portion   which  the  blast  and  caloriHc  regulating'  apparatus  p< 
bloweni  to  project  upon  the  fuel  undergoing  coinbu>liDn. 

Fifthly,  HiL'  pipes  leading  from   the  oppmite  endis  of  tlic  horizonl 
the  boiler  are  designed  to  convey  the  water  (which  niuat  be  d»i:tl«d> 
remote  from  ttic  direct  action  of  the  furnace,  to  replace  that  portion  which 
be  carried  to  the  upper  part  of  the  boiler  by  the  great  vohizov  ot  tteun 
rated  between  the  two  concentric  cylinders. 

Sixthlvt  To  insure  a  length  of  itroke  in  high  pressure  en^'nra,  and 
without  increasing  the  diameterof  the  piston  rodn  beyond  that  nhich  ii  reqi 
to  withstand  the  alternate  tug  and  thrust;  and  without  resorting  to  th» 
objectionable  short  stroke  and  piston  rod  of  so  large  a  diameter. 

Seventhly,  The  slide  valves,  with  ihcir  various  modificaLioTi 
casings  nor  atuffinji-hoxes,  the  patentee  claim*  aa  perfectly  n 
theie  being  seen,  admit  nf  malJieniatical  adjustmenlf  and  eimuM  ^i  mt  t^uginrv 
instantly  to  reverse  or  stop  the  engine  at  pleanure. 

Eighthly,  For  a  niodificution  of  the  crank  and  beam  intended  lo  supcm^ 
the  use  of  a  beam  of  the  usual  weight  and  dimensions,  pnrallrl  motirHi,  trm 
heads,  and  costlv  fittings  and  bearings  connected  therewith.  1'bia  mndr  nf  nit* 
verting  the  reciprocuting  into  the  rotative  motion,  the  patentee  aayn,  *' 
plishes  the  grand  desideratum  of  making  one  cylinder  profluce  a  more 
and  equalized  motion  than  con  be  accomplished  bv  two  cyliodera  «hea 
give  motion  to  locomotive  enginca  or  paddle  wheels." 

Ninthly,  The  condensation  by  whicn  highly  clastic  ateom  .  f 
maybe  converted  into  water,  williout  the  npplicuinn  of  ii 
extension  of  surface  by  making  the  cubic*  contents  of  the  ouucji-viw  ^hum 
equal  to  the  number  of  cubic  inches  of  stpam  diichnrged. 

Wehavenowlo  tioiice  the  labours  of  Mr.  Joseph  Gibbs,  latcof  thr  *'•■"'  f'- 
and  Mr.  Augustus  Applegutb,  of  Crayford  in  Kent,  who  had   a 
dated  29th  J&rcb,  1833,  for  "  certain  improvements  in  steom-t;j,  < 
give  an  intelligible  description  of  the  u\ta\y  contrivance*   > 
elaborate  specification,  our  space  is  inadequate;  we  must  ilu 
with  giving  an  idea  of  the  nature  uf  the  subjects,  and  rvfer  the  inquuiii^i 
to  the  enrolled  parchments. 

The  first  described  improvemenl  relates  to  the  general    ■ 
steam-carriage.     The  boiler  is  of  a  novel  deK-ription,  and  c 
of  double  cones  arranged  one  over  the  other,  Ine   e-tt^-r-  -' 
belw««n  which  are  receptacles  for  water,  which  is  clrv- 
a  cylindricdl  casing.     The  fire  is  in  the  centre  of  tlieseru.  .. 
upon  their  extensive  surfaces ;  and  the  fiue  is  so  arranged  as  t 
ing  operation  by  a  descending-  current.     There  is  alto  a  curio. i 
shnfii,  wheels,  couplers  and  springs  fur  varying  the  speed,  Arc. 

The  locomotive  corriage,  contrived  by  Dr.  W.  H.  Church,  belnff  pilrrwj  Hi 


1832,  next  comes  under  our  observation.     The  prinL-ipal  nov 

him,  consist ;  first,  in  making  the  frame  of  the  oarriAgc  of 

wood  ofsmall  scantling  combined  with  angle  iron.to^iveit  tbe  > 

A  framework  of  this  kind,  well  trussed  and  braced,  incloaes  u 

hind  and  fore-body  of  the  carriage,  and  of  the  aanie  height  a^ 

to  contain  tlic  engines,  boiler,  &c.     The  boiler  consists  of  n 

tubifi',  into  each  of  which  is  introduced  a  pipe  that  paaaca 

secured  at  the  bottom  of  the   boiler  lube.      The  interior  jiip- 

flues,  each  of  which.  aft«r  pa.ssint;  through  the  iMiiler  tuK-.  u  I 

and  parsed  down  till  it  reaches  as  low  or  tower  thor 

whence  it  passes  oU'iutu  a  general  flue  in  eummun 

•pparttiia.    Sotos  other  complications  of  tubes  form  a  part  uf  liu-  i»n«u«^ 
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our  limiti  forbid  lu  to  describe.     Two  fani  are  employed,  one  to  blow  in 

id  thp  ol})rr  to  drflw  it  out :  Otey  are  worked  as  usual,  by  ii raps  from  the 

thofi.     The    wheels  of  the  carriage  are  construclcd  with  the  view  of 

'ing  thrm   to  «  certain  decree  einstic,  in    Iwro    difl'tfrcnt  woy« :   first,    the 

ttrr  iiutil'?!  ofsevcraJ  aucccsffire  layers  of  broAd  wooden  hnops,  and  these 

irercd  with  n  ihin   iron  tire,  having  Literal  straps  to  bind  the  hoops 

'th?r ;  »ect>nd,  tbtrsu  bitiding-airaps  are  euiinecled  by  hinge  joints.  Id  a  kind 

fifit  «tpel  ipringTi,  somewhat  curved,  wbiclt  form  the  jpokes  of  the  wheel*. 

iiike)<  Jire  intended  to  obviiiic  the  necessity,  in  a  great  meaiiire, 

<priiigs.  and  the  elasticity  of  the  periphery  i^  designed  that  the 

lilt"  circle  Rhnll  prevent  the  wheel  from  luniing  wiihout  propt-lhajj  ! 

:,  however,  propose*,  in  addition  to  spring:  fifIloe«,  spring:  upoke**,  and 

V  .Mr;..,.*    iM  .MTtploy  air  Rpring^.  and  for  that  purpose   provider;  two 

t  to  the  body  of  the  carriage,  in  a  vertical  position, 

with  n  piston,  wiib  packing  t imilar  to  the  cap-leather 

ck.in)£  ot  t)te  hvdroulic  preits :  thi<  pislnn  is  kept  covered  with  oil,  to  preserve 

in  good    order,  and  a  pistoa-rod    connects  it   wiili   the    supporting  frame 

ihe  carnage.     Motion  is  communicated  hy  two  oMrillQtin^  sieam  cylinders, 

-blch   are  iui)>ended  on   the  endi  of  the  eduction  and  indurtiua   pi|H!s  over 

^iiaft.  The  crank  «hafl  nod  driving-wheel  axle  are  connected  iogeth**r 

■•{  chains  passing  about  pitched  pulleyfl ;  and  there  arc  two  pairs  of 

m,  of  different  sixes  with  rejtpect  •o  each  other,  by  which  the  power 

-Tie^,  by  shilling  tlie  motion  from  one  pair  to  the  other,  by  means  of 

.fS. 

ictuher,  1832.  Mr.  Redmund.ofthe City  Road,  patentedahoiler,  especially 

for    hcoinotive  use.i.      It  consi^U  of  a  series  of    parallel    venical 

with   comijruted  «idea,   for  tlie   purpose  of   extending    the    lieating- 

and  accclernrtn^  the  production  of  steam  in  a  compact  apparatus.  'J'he 

il  ditfereucc  hf-lwccn  it  and  Mr.  Hancoek's,  is  in  the  uircumstaneeof  the 

;iuu.   Mr.  Redmond,  liliortly  after  the  grant  of  his  piitent,  constructed  a 

carriage,  which  ti  represented  in  the  subjoined  cut.     The  wheels  are 


□ 


immmm 


fnotallic;  the  spokes  are  cast  hollow  or  tubular,  and  of  an  ornamental 

The  arrangement  and  position  of  the  chief  part  of  the  propelhng 

jiait*  is  the  i*me  as  Itancoclc's.      The  guidinp  is  elfected  bv  reins  in  a 

manner  to  Uioae  of  horses,  each   rein  opernling  separately  through  the 

-  in  turning  the  fore  wheels  ol  llie  carriage  to  the  right  or  left; 

iiii  motion,  each  wheel  rcvolr  s  oil  a  distinct  axle  supported  in 

Ut-iL  lurns  hcrtixonially  upt>n  o  pivof,  after  the  manner  of  Aekrrman's 

boiler  for  locomotive  purposes,  wjis  patented  jointly  by  Mr.  John 
lel  Mflceroni,  on  the  lUih  July,  1933.  It  ermaUu  of  nine  rows 
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of  upnglit  pyilndrtcAl  tubes,  e^oh  row  contdaing  nine  tubes.  In  tbe  middkiC 
these  ths  tire-place  ia  sJLiut^d  ;  and  to  ubuin  the  requisite  apace  for  it  uid  tiir 
fuel  under  cambuattoti,  a  portion  of  the  interior  ranges  of  tabes  are  pnpv- 
tionabLy  uliort^ned,  &i  well  eu  three  t)f  the  frout  tubeip  to  form,  ft  Anhdoor.  i^ 
tlie  vertical  tubex  ar?  connected  by  nieEina  of  small  borUontal  tubes  iLtllml^ 
and  at  the  bottom  ;  the  upper  beiug  a  tteom  cujumunlcation,  and  tbc  \am 
w^lcT  comouink>arion  ;  but  aa  ihcy  are  all  open  to  each  other,  and  ihe  ^fi^ 
coition  of  tfae  heat  eahnot  be  prect^ely  unifurm  in  every  part,  a  eirculatiai  tf 
tlie  tiuid  oeceasarily  enauci.  The  lire^bara  are  formed  of  boUov  tabe^lDii 
vuh  wnter^  and  coiniimnicaURg  with  the  vertical  lubm.  Tbeatpa/n  iicocidBclel 
froiB  the  latter  tube»  by  meana  of  umall  pi[>ea  entering  the  olherwiie  cloMl^ 
of  each,  into  a  central  recipient,  from  vhich  the  engine  ia  supplied.    Tbeenpo 


are  placed  horizoutAlly  utjdemeath  the  carriage  body;  ibe  bqiler  ii  at  tbefai^ 
pnd  a  blast  in  employed  to  excite  the  combustion  of  the  fuel,  tbo  iupplr  ^ 
which  is  regulated  by  an  engine  man,  who  bos  a  aeat  al  the  bajck  lot  aUfliuBf 
to  it.  The  passengeri  are  placed  in  the  open  carriage  bodyp  and  their  Kii 
are  formed  upon  the  tops  of  the  water  tanka.  latere  are  two  working  cytadM 
7^  inchei  dmmcter,  a^iid  15^  inches  length  of  stroke.  The  ateitin-iray«ire4 
and  3^  inches  dinmet^r- 

The  last  experimeniallat  in  (he  depnftn^ent  of  common  road  locoiuliiB 
whose  labours  we  shall  notice,  ia  Mr.  F.  Hill»,  of  Deptfbrd,  Mr. HiUi  dera*"* 
much  time  and  went  to  great  expense  iji  hia  t- ndeuvours  la  conitruct  a  comp*^ 
and  cfficiE^^t  boilerj  and  to  bruig  Ihe  weight  find  diinpiisions  of  the  mocbinflj 
wilhih  moderate  and  jiruoical  limits  i  and  at  length  so  fully  mniteied  the 
praciioal  difliciilLiciu  of  his  ta^k,  that  s.  conipany  was  formed  for  biiildiajf  *^ 
runolng  carrittgea  cutisiructedL  according  to  his  pUn,  and  an  act  of  incurporatio 
was  :ipp|ied  lor:  butfailtn^  to  obtain  the  dnuae  for  limiting:  the  rtriponutnliif 
of  ihc  shareholders  to  the  propurtiun  of  their  Kharee,  and  the  railway  mui^ 
beg,Lnnuig  to  manifest  itself  at  the  same  time,  the  company  was  dis&alred,  kdA 
Mr.  HtUs  reilrud  fram  the  field.  In  the  course  of  hit  experiments*  Mr.  Htfli 
eonslructud  several  carriAge^  with  which  he  performed  tiiirnerous  journey  oo 
the  public  roads;  selecting  those  which,  from  the  peculiar  difficulliei  '*  ~ 
preaenicd,  were  moat  Jikely  to  poiui  out  ei^ery  variety  of  provision  that 
to  be  mflde»  or  ciieumstauces  to  be  guarded  AgaJntt.  Tlie  Windsor,  l]n[_ 
llasungi,  And  ttmlbr  toadt  were  travGned  by  bim  wllb  uniform  succw; 
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nongst  other  pbrfbrniances,  we  may  state,  that  the  journey  to  Hastings  (64 
iles)  and  back  was  performed  in  one  day^  each  journey  being  accomplished 

one  half  the  time  occupied  by  the  coaches.  One  of  the  improvemenla 
oiprehended  in  the  last  of  Mr.  Hills'  patents,  from  its  originality,  extreme 
genuity,  and  the  perfect  manner  in  which  it  attains  ttie  object  in  view,  calls 
r  parttcular  notice.  One  of  the  difficulties  attending  the  construction  of 
eomotive  carriages,  is  the  connexion  of  the  driving  wheels  with  the  machinery, 
I  u  to  obtain  the  full  adhesion  of  the  wheels,  and  at  the  same  time  to  allow 
citi^  in  turning  sharp  curves.  Mr.  James,  as  we  have  already  noticed  in  one 
f  his  easiest  attempts,  fixed  each  of  the  driving  wheels  upon  a  short  and 
iptnte  axle,  and  applied  two  steam  cylinders  (at  right  angles  to  each  other) 
I  drire  each  wheel,  out  this  added  greatly  to  the  complexity  of  the  apparatus ; 
lolber  inventor  employed  only  three  wheels  in  ^la  carriage,  and  applied  the 
nrer  to  a  single  wheel,  which  ran  in  advance  of  and  between  the  tracks  of 
a  other  two.  The  plan,  however,  most  commonly  resorted  to,  was  to  fix  one 
heel  to  the  axle  ana  to  connect  the  other  to  the  axle  by  a  sliding  clutch  ;  but 
I  itwM  impoeaible  for  the  steersman  to  lock  and  unlock  the  wheels  at  ever}' 
idden  turn  the  carriage  might  be  required  to  make,  and  great  friction  would 
we  been  created  by  the  tkidding  of  the  wheels  had  both  been  fixed,  the 
tclice  was  to  drive  generally  with  only  one  wheel  fixed,  and  to  lock  the  6ther 

MeendiBg  hills,  where  the  whole  amount  of  adhesion  might  be  required.  By 
r.  Hills'  arrangement,  the  objections  to  which  all  previous  plans  were  liable 
I  cumjUeieiy  obviated;  the  adhesion  of  both  wheels  is  constantly  exerted  to 
Bpd  the  earriage,  and  without  the  slightest  attention  on  the  part  of  the  driver, 
B  power  exerted  by  the  engines  is  exactly  proportioned  to  the  space  each 
lad  passes  through  in  describing  the  sharpest  curves. 
Ae  eogTBvittg  repremnta  Mr.  HilU'  arrangement  for  connecting  the  driving 
ledi  with  the  axle  and  the  engines,     a  a  are  the  driving  wheels,  which  are 


•inptm  two  tube* or  boxes;  h  b  through  which  the  ax>e  or  driving  shaft  r 
mm,  tm  shewn  by  the  dotted  lines,  the  tubes  being  loose  upon  the  shaft ;  d  d 
bftn>  bereQed  wneels  which  turn  upon  two  pins  e  e,  fixed  upon  the  centre  of 
I  ihifts  and  which  work  into  two  similar  wheels//,  fixed  upon  the  tubes  6  h, 
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the  four  wheeU  being  all  geared  together;  y  g  arc  the  cranks  fixed  upon  iW 
enda  of  the  8hal\  at  right  angles  la  each  otber,  and  to  which  the  eoancedif 
rods  are  atluched.  Upon  examining  llic  figure  it  will  bo  seen,  tbatao  loQ{  • 
the  wheels  continue  tu  run  in  a  strught  line,  the  tubes  &  6  do  oot  reToIreupsa 
she  axle,  but  turn  round  with  it,  and  carry  round  the  wheels  as  if  \\i*y  wen 
fixed  to  the  axle;  but  upon  any  deviation  from  a  straight  line,  the  vbeek,  u 
the  same  time  lUal  they  advance  with  the  axle,  revolve  more  or  Ics  (aoconliqf 
to  the  sharpness  of  the  curve)  upon  the  axle  in  contrary  directions,  the 
wherl  having  a  forward,  and  the  inner  wheel  having  a  backward 
so  ibat  the  actual  advance  of  the  outer  wheel  exceeds  that  of  the  inner  wbn^| 
OS  much  m  the  length  of  the  uutside  curve  exceeds  that  of  tha  iofide 
anH  thus  no  skidding  takes  place. 

STEAM  ENGINE. — A  machine  wrought  by  the  force  obtained  frooi 
expansion  and  contractiou  of  the  steam  of  boiling  water,  and  employed  un 
first  moving  power  to  oiher  machines. 

Before  proceeding  tu  describe  tlie  construction  and  arrangement  of  the  enpnt,] 
it  will  be  proper  to  give  u  brief  expoaition  of  the  principles  upon  whieb  ibl| 
action  of  it  depends. 

The  mechanical  power  exerted  is  the  effect  of  the  physical  changes  prodii 
in  ii(Mter,  by  great  and  sudden  alterations  of  its  temperature.      By  an  ad^ 
of  heat,  it  is   changed  from  u  dense  incompressible  liquid,  into   an  ini 
highly  elastic  fluid,  the  bulk  of  which  exceeati,  by  many  hundred  timely  ^/J 
the  water  of  which  it  is  funned.     Thia  change  of  state,  faowoTer.  it  not] 
monent;  an  abstraction  of  the  heat  from  the  steam  reducing  it  again  to  •■ 
These  changes,  either  separately  or  combined,  are  the  cause  of  motion  in 
modification  uf  the  steam  engine. 

llie  effects  of  heat  upon  wuler  are  of  two  kinds  ;  it  first  niiaes  tlie  tenwen*! 
ture  until  it  reaches  a  certaiu  point,  when  it  becomes  stationary  ,  aaa  ikj 
eouiinucd  action  of  heat  then  converla  the  water  into  ateam  ;  the  tempt 
of  which  remains  the  same  as  that  of  the  water  from  which  it  is  formed.    W 
although  the  iiUenntv  of  the  heat  of  steam,  as  indicated  by  the  thermouieirr,  sj 
the  same  as  that  of  the  boiling  water  ;  the  quantity  of  heat  in  a  given  wei^t 
ateam,  exceeds  considerably  the  quantity  of  heal  in  the  same  weight  of  boil 
water.     Thia  heat  ia  that  which  ia  ncccssar)'  lo  maintain  the  water  in  the 
of  vapour;  and  if  any  portion  of  ii  be  withdrawn,  a  corresponding 
ateam  is  rendered  liquid.    From  the  heat  not  being  apparent  by  the  tht 
it  is  termed  laUnt  heaL     The  quantity  of  latent  heat  combined  with 
variously  given   by  different  authors;   the  beat  experiments  appear  to 
about  1000,  or  about  5^   times  the  heat  of  boiling  water ;  it  being  fo 
lib  of  water  converted  into  steam,  will  raise  S^lbs  of  water  from  32^  u  It! 
Fahr.       From  various  experiments  it  likewise  appears,  thai  the  latent  hdCi 
nearly  the  same,  whatever  be  its  temperature  as  indicated  by  the  themiooftAJ 

The    temperature   at  which    water   boils  or  is  converted  uito  steam  dcji  ^'^' 
upon  the  pressure  upon  the  stuface  of  the  water.    EsfKned  simply  to  t)i«  i 
mon  pressure  of  the  atmosphere,   water  boils  at  212°  Fahn ;  but  upon  tb«' 
of  loAy  mountuins,  where  the  mercury  in  the  barometer  indicates  a  much  md 
pressure,  the  temperature  of  the  boiling  point  is  proportionately  lower;  ull 
the  other  hand,  if  water  be  confined  in  a  vessel  from  which  there  is  doob" 
for  the  steam  until  it  attains  a  certain  pressure,  the  temperature  of  the  hot 
point  will  be  proportionately  raised. 

In  like  manner  the  preuure  of  the  steam  varies  with  and   is  nropo 
the  temperature  at  which  it  is  formed.     The  determination  of  the  eli 
of  steam  of  different  degrees  of  temperature,  is  of  the  greatest  impur 
practical  engineer,  and  the  subject  has  consequently  undergone  much  ioi 
tion.     The  cxpeiimenu  of  \N'att,  Dalton,  Itobuis,  Suuthern,  Ure,   \n\ 
and  Pliilip  Taylor  have  all  been  of  great  icrvice  in  determining  litis  qut-slioa. 

The  two  tablca  given  for  greater  perspicuity  in  the  next  page — th(   '      '  "" 
the  result  of  a  series  of  experimcnla  made  by  Dr.  Dalton,  llie  svcond 
by  the  Koyol  Academy  of  France,  in  their  leport  upon  the  comparative 
of  safety  between  high  and  low  pressure  engines — are  inserted  as  bfing  n«' 
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ike  Expatuhe  Fore*  of  Steam  when  contained  in  a  eloee  Vessel,  taken  at  everjf 
0»  </  Temperature  from  212o  FahrenheUt  (the  Boiling  Point,)  up  to  320o, 
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essential  to  the  practical  engineer,  but  of  the  greatest  interest  to  the  Bcientifie 
engineer.  They  differ  in  no  very  material  point  from  other  calcuUtioiu  that 
]mvc  been  made,  and  are  quite  near  enouglk  to  be  adopted  as  a  staodard  for 
guidance  in  mechanical  operations. 

The  volume  of  steam  into  which  a  given  quantity  of  vater  •xpanda,  depeodi 
upon  the  pressure  of  the  steam.  At  the  temperature  of  212o  ,  one  Tolame  of 
water  furnishes  nearly  1,800  volumesof  steam,  of  a  pressure  equal  to  that  of  tin 
atmospheric,  or  about  ISlbs  on  the  square  inch.  With  an  increased  pressaie 
its  bulk  is  diminished,  but  in  what  ratio  is  nnt  quite  settled.  From  the  experi- 
ments of  Mr.  Southern  and  also  those  of  MM.  Clements  and  Deiorme,  all 
conducted  with  great  care,  the  same  law  appears  to  hold  good  with  respect  to 
steam,  as  with  other  seriform  fluids,  that  the  density  is  directly  as  the  presnre, 
or  the  volume  inversely  as  the  pressure.  Thus,  if  at  the  pressure  of  tbs 
atmosphere  or  15lbs  per  square  inch  1  volume  of  water  will  furnish  I,SO0 
yolumcs  of  steam ;  at  the  pressure  of  2  atmospheres  or  SOlbs,  it  will  give  900 
Tolumes ;  at4  atmospheres 450volumes,  &c,  and  this  is  the  theory  mostgenniOy 
adopted. 

The  motion  of  steam  engines  is  derived  from  the  following  causes,  namelj:— 

Firsit  From  the  direct  pressure  of  steam  upon  the  piston.  Second^  From  the 
condensation  of  steam  on  one  side  of  a  piston,  and  by  the  vacuum  thus  eflectf^ 
obtaining  the  pressure  of  the  atmosphere  on  the  other  side.  TTkird^  From  tbe 
combined  action  of  the  pressure  of  steam  on  one  side  of  a  piston,  and  of  s 
vacuum  on  the  other  side  effected  by  condensation.  To  these  may  be  added  i 
fourihf  which,  for  want  of  a  more  appropriate  term,  has  been  called  the  ''reactiu" 
of  steam.     The  theory  of  the  action  in  each  case  we  will  now  briefly  explain. 

It  has  already  been  observed  that  water  when  converted  intnstcam  is  increased 
in  its  bulk  about  1800  times,  at  atmospheric  pressure.  It  follows  that  a  cubic 
inch  of  water  will  furnish  a  cubic  foot  of  steam.  Let  us  suppose  a  cyliDder 
whose  area  is  equal  to  one  square  foot,  to  contain  a  cubic  inch  of  water;  oa  the 
surface  of  which  rests  a  steam  tight  piston,  but  which  is  free  to  move  witbori 
friction,  and  that  the  weight  of  the  piston  la  counterbalanced  by  a  weight  si>* 
pended  from  a  line  running  over  a  pulley.  If  heat  be  now  applied  to  tbe 
bottom  of  the  cylinder,  and  the  water  be  thereby  converted  into  steam,  il* 
piston  will  be  raised  one  foot  high  in  the  cylinder.  In  this  case,  however,  h 
mechanical  power  is  obtained,  as  the  steam  has  merely  overcome  the  pi  man 
of  the  atmosphere.  But  let  us  suppose  that  in  addition  to  the  pressure  of  thi 
atmosphere  upon  the  piston,  a  load  equ  ol  to  1 5lbs  upon  each  square  inch  of  its  are^ 
be  placed  upon  it ;  the  pressure  of  the  steam  will  in  this  case  oe  doubled,  and  w3 
consequently  raise  the  piston  six  inches  in  the  cylinder ;  and  the  mechanic^ 
effect  willbo,  114  times  15lbsraised  through  the  apace  of  6  inches.  If  the  W 
upon  the  piston  he  increased  to  SOlbs,  making  with  the  pressure  of  the  atns- 
sphere  45]h$,  the  pressure  of  the  steam  will  be  trebled,  the  piston  will  be  raiid 
4  inches  in  the  cylinder,  and  the  effect  will  he  144  X  15  through  the  iipacerf 
4  inches,  exceeding  the  former  effect  in  the  ratio  of  120  to  90  :  had  the  loa^ 
been  increased  to  451bs,  exclusive  of  the  atmosphere,  the  piston  would  hin 
been  raised  through  3  inches,  and  the  effects  would  have  been  as  135  lo  90. 

The  cause  of  this  increase  of  mechanical  effect,  by  an  increased  pre&surerf 
Bteam,  is,  that  in  each  Instance,  in  addition  to  the  mechanical  load  to  be  oiorei 
there  is  the  pressure  of  the  atmosphere  to  be  overcome,  which  in  the  first  cs» 
amounted  to  one  half  the  whole  load,  but  in  the  last  case  to  only  one  fourth  i 
the  whole  load;  the  greater  the  pressure  therefore  of  the  steam,  the  greater  thi 
mechanical  effect,  or  rather  the  smaller  the  loss  of  effect.  But  consideratioaA 
of  safety,  and  other  circumstances,  prevent  this  principle  fh>m  being  carried  tl 
a  great  extent  in  practice. 

To  illustrate  the  principle  upon  which  the  condensation  of  steam  tends  li 
produce  a  mechanical  power;  let  us  suppose  that  in  the  before  described  cylr 
der,  the  cubic  inch  of  water  has  formed  a  cubic  foot  of  steam,  the  preaaun 
which  just  balances  the  pressure  of  the  atmosphere  upon  the  piston,  which  « 
then  be  raised  one  foot  nigh  in  the  cylinder;  if  by  any  meaoi  the  staam  \ 
suddenly  condensed  and  reduced  to  one  cubic  inch  of  water,  ft  vacunm  will 
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le  pifton.  and  llic  nrc«surc  of  the  atmosphere  upon  iu  varfuoe, 

linl.ii.  .-il  )iy  that  of  the  BU'am  beueath.  will  carry  tlit*  p»tuu  to 

,  with  a  force  of  1 5lbs  upon  each  iquare   iticli  of  iu 

uhulc.     And  if  a  weight  of  2,lfi0)b«  he  suiiiioaed  to 

:hed  to  the  iine  to  which  the  eountcrhiilance  is  hung,  it  will,  by  the 

lit  of  the  piaton  in  the  cylinder^  be  raised  one  foot  high;  the  roechanicul 

it  theriifore  in  thin  cuae  is  2,160lbs  raised  1  foot  high.     The  above  muy  be 

iken  AS  tm  iltastnition  of  the  principle  of  the  atmospheric  engine,  as  it  ii 

Trned.  which  is  ilu*  Hmt  fonn  of  the  iteam  enginp,  in  which  the  force  of  the 

fBiD  vai  tranimitlcd  through  a  pi»ton. 

miiect*  the  third  mentioned  cuuso  uf  motion  in  steam  engineH,  viz,  the 

[proauced  by  its  pressure,  cutnbincd  with  thnt  resulting  from  its  condensation  j 

of  the  steam  is  substituted  for  tlic  pressure  of  the  atmosphere, 

:on  into  the  vaeuum  formed  within  the  cylinder  by  iht*  condeti- 

<-3m.     In  this  case  the  reader  mutt  suppuce  the  cylinder  before 

itied  to  be  fitted  with  a  steam-tight  cover,  through  a  hole  in  which  a  rod 

,  ted  to  the  uiaton  workj  steam-tight,  and  that  upoa  this  rod  is  placed  (he 

to  bo  nii«ea.  If  a  VKUum  be  formed  above  the  piston,  and  the  cubic  itioh 

water  below  the  piaton  be  converted  into  steam,  tlic  piaion  will  be  raised 

ircmgh  a  vpuce  whicti  will  be  inversely  as  tlie  amount  <rf'  tht*  load ;  thus,  if  ih^ 

laad   be  et^uol  to  I5lb8  upon  the  square  inch,  it  will  be  raiaed   1  foot  hich;   i 

'■'"^        -       ,        ■     !',  il  will  be  raised  only  6  inches ;  and  to  on,  the  prouuct  of 

j  il  by  the  Bjjace  through  vrliich  it  is  raised,  being  ei|ual  iii  all 

L»««^      i  ..^,  ..  ,.^...,^  considered,  therefore,  tlie  mechanical    ettect   of  a  givt-n 

ftqiH&lt^  of  water,  converted  into  !*t«;am,  is  the  same  whatever  tite  prrwmro  of 

ruie  ■teiini  mav  hi;;  and  ia  equal  to  that  produced  by  the  etfect  of  the  pre»stire 

I  re  against  a  vacuum.     But  it  is  advantageous  on  many  accounts, 

III  til  (>\ib«titute  the  pressure  of  the  steam  for  that  of  the  atmo- 

iin)>el  the  piston^  and  also  to  increase  its  elastic  force  beyond  that  of 

t'liere. 

t  to  the  fourtli  cause  of  motion  in  engines; — if  steam  be  made  to 
trc  along  a  hollow  arm,  and  to  issue  iu  a  jet,  near  the  extremity, 
aiiccuoii  Ai  right  angles  to  such  ann,  il  will  impart  a  rotary  motion  to  ibi* 
liia  an  opposite  direction  to  tliat  of  tlic  jet.     Thu  motion  is  attributed  by 
'ion"  oftbestcam  against  the  atmosphere,  which  is  supposed 
'■  10  the  steam,     but  this  explanation  is  clearly  incorrect, 
.    :ucted  upon  this  principle  of  action  will  revolve  in  a  close 
i'  a  vacuum  it  maintained. 

i,  as  it  appears  to  us,  the  true  theory,  is  that  it  results  from  «  dif- 
K  oi  pr«:»ure  on  tlie  opposite  side  of  the  anna  ;  which  may  he  ilhutroted 
Lat  o  a  io  the  diagram  be  supposed  to  represent  two  hollow  arms,  capable 


t»th 
tl 


\ 


UJton  a  hollow  axis  b,  through  which  steam  is  admitted  Io  lite  arms. 

Anns  have  no  outlet,  the  piiMUrc  of  the  steam  will  be  the  Ranic  in 

of  their  surface  ;  and  there  being  uo  is«ue  of  uteum,  no  inoliuu  will 

Kor  if  -.,  .-ft,  ,i|  Hperture  be  made  in  each  arm  at  c  c,  the  steam  will 

I'l    the    pressure  upon   that  side  of  the   arms  will   be 

iiinue  to  be  exerted  upon  the  opposite  poin(s  of  the 

'vill  therefore  revolve  in  the  dir>*ction  of  the  arrows. 

t  lie  litcury  uf  the  several  causes  uf  motion  iii  the  steaiu 

«f«r  sitall  piucecU  to  slio»  Ihv  ftrattkai  application  uf  them,  by  the 

It.  It 
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description  of  a  scries  of  different  engines,  that  are  actuated  by  tbow  i 
causes  of  motion ;  in  doing  which  we  shall  introduce  them  in  the  order  < 
discovery,  our  space  not  admitting  of  a  historical  detail  of  the  succefrir 
by  which  the  steam  engine  became  the  powerful  and  elaborate  machine 
it  now  oxhibits. 

Hie  earliest  contrivance  of  which  we  have  any  account,  for  making 
the  force  of  steam,  is  of  unknown  date.  It  is  generally  called  Hero's  t 
and  though  posterity  b  really  not  indebted  to  him  for  the  invention,  it 
more  beholden  to  him  for  the  bequest  of  his  description,  than  if  be  hai 
the  inventor  and  omitted  to  describe  it. 

Hero,  the  elders  was  the  son  of  a  Greek,  settled  at  Alexandria,  whofloi 
about  130  years  before  the  Christian  era.  In  his  work  entitled  Spiritt 
describes,  among  other  ingenious  machines,  three  modes  in  which  steam 
be  employed  as  a  mechanical  power ;  to  raise  water  by  its  elasticity,  to 
a  weight  by  its  expansive  force,  and  to  produce  a  rotary  motion  by  its  r 
on  the  atmosphere.  Although  these  contrivances  only  took  the  shape  o 
sophic  toys,  we  have  in  them  the  undoubted  germs  of  the  vast  power  wl 
present  modification  permits.  Hero  in  the  introduction  to  his  work  pr 
to  have  made  himself  acquainted  with  the  works  of  bis  predecessors  an 
temporaries ;  and,  unwilling  that  they  should  perish  or  be  overlooked,  de: 
them,  that  tiiey  might  be  better  and  more  generally  understood  ;  so  th; 
probable  the  properties  of  expansion  and  contraction  of  steam  were 
long  prior  to  the  time  in  which  he  flourished. 

The  following  is  a  brief  description  of  the  ^ 

machine  described  by  Hero  for  producing  a 
rotary  motion;  the  leading  features  of  which 
have  been  tlie  subject  of  several  patents, 
taken  ont  by  uninformed  persons ;  and  there 
are  several  machines  now  in  use  on  the  same 
principle. 

Hero's  engine  consisted  of  a  hollow  globe, 
having  tubular  arms,  extending  from  it  ra- 
dially in  opposite  directions;  and  each  of 
these  tubes  had  a  small  opening  on  one  of  its 
sides  near  the  extremity.  The  globe  was 
suspended  upon  horizontal  centres,  one  of 
which  was  hollow,  and  admitted  steam,  from 
a  caldron  situated  beneath,  with  a  fire  un- 
der, into  the  hollow  globe,  which  passing 
through  the  radiating  tubular  arms,  issued 
laterally  againstthe  atmosphere,  and  produced 
a  rotary  motion,  in  the  same  manner  as  waters 
produces  that  of  Barker's  mill. 

At  a  is  a  caldron  of  water   with  a  fire 
underneath  it.     The  caldron  is  closed  at  the  top,  except  at  the  pipe  h,  wb 
bent  horizontally  at  c,  and  forms  one  of  the  two  centreti;  the  other  is  not  v 
as  it  is  behind  6  c;  d  is  the  hollow  globe,  e  e  the  hollow  arms,  btrntat, 
right  angles,  for  the  emission  of  the  steam  in  that  direction. 

'i*he  next  proposal  for  the  useful  application  of  etenm  as  a  motive  poi 
to  be  found  m  a  work  by  Solomon  De  Caus,  nn  eminent  French  niath«ms 
and  engineer,  published  in  1615,  entitled,  "  Lcs  Kaisons  des  Forces  mouv: 
avec  divers  Desseins  de  Fontaines,"  The  following  description  will  « 
the  principle  of  his  invention,  a  is  a  spherical  vessel  placed  over  a  fin 
furnished  with  two  pipes  6  e.  The  pipe  e  is  open  at  the  top  and  reaches  do 
the  bottom  of  the  vessel  a:  the  pipe  b  is  furnished  with  a  cock  d  and  faa 
the  vessel  being  filled  with  water,  and  fire  applied,  steam  is  speedily  gen 
on  the  surface  of  the  water,  and  having  no  other  way  to  escape,  (the  cock  i 
■hut,)  presses  on  the  surface  and  so  forces  the  water  up  the  tube  * 
the  air,  causing  a  jet,  which  varies  in  proportion  to  the  elasticity  of  the 
within.     It  is  upon  the  strength  of  the  above  invention,  that  De  Caus  I 


STBtM  KNGINE. 


635 


fOany  Wt-n  regardrd  aa  the  in\-cntor  of  ibe  slrKtn  cDgiiu*  \  nnd  alttiotigh  we 
c-iTiitoi  (iiiil*'  concur  in  tliiti  npiniuit,  wc  cpttniiilv  regard  him  as  t'lilitlcj  (■< 
l.  for  ftlUiough  lite  arriu)gcmeut  wu  nicb  nxcoulti  iiol  l>u  bencficUlly 

»[■  iiructice,  we  have  liere  ihe 

liuuucL  4iiituiuiu:«inetu  of  une  of  the 
ptiiiciplea  upon  n-hich  Savcr\'«  nearly 
■  oeDUir}r  aherwards,  constructed  his 
■OgrinCt  which  ia  the  first  elfective  uno 
or  -         * 

tlia  Mkrquix  of  Worccitcr 
|,,  ..*nt!*r-.,  •  ...iilt!..,!   ■'  A  Cen- 

I;  js    of 

i.<l  per- 

in   tiifl   Ohih  article  of    tliit 

tury  he  gives  an  inflated,  boa&iful 

oiint  of  his  *'  fire  wuiL-r-wgrk,"  and  in 

obtctrr^  snil  coiitrudlcluiy  a  inoiincri 

Mentator  and  writer  on 

,   who  has  Htlctnptcd 

i\  :  ihing  rcaiionuhic'  frum 

L  riptioii,  has  hecn  com- 

^,  ,.wive    and    rtrratijie   whai 

ly  never  entered  into  the  itiiaginu- 

tlie  Marquis.     Ncvrrthelt'SB,  by 

lany  writers,  implicit  credit  ecems  to 

gi«en  to  hta  u»3vrttons,  ami    be  is 

ae  the  inventor  of  the  steam 

ngine! 

nn  h 

,w  > 

tUftr!' 

W:. 

by  vi-i 

iulKui 

TI. 
intc- 

11. 


itttiple  of  hit  npfjaratUB 
I  from  hii  ucoount,  it 
■•  sumc  u 
red,    und 

1,,    M-  I    ■ 
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that  which 
much  niuie 
•'■i  tifty  yearn  bcfure. 

i'U<)  of  the  properties  of  steam,  and  suggestions  for 
X  hincry,  continued  to  he  nuidc  from  time  to  time 
!  i'omos  Savery  that  we  are  indebted  for  the  practical 
ni^iue  oA  a  moving  power, 
uud  description,  nearly  m  Savery's  own  words,  will  illus- 
■■n,?ine. 

e  engine  in  a  good  double  furnace,  bo  contrived  ihnt 

iculate  round  and  LMicoinpass  your  b«jilerH,  as  yuu  do 

1  mnke  any  fire,  unscrew  G  and  N,  being  iho 

longing  to  the  two  boilers;  and  nl  thu  lutletj 

.^I't:^  lull  of  water,  and  [),  the  Email  boiler,  quil 

pipes  again,  us  faf>l  and  as  tight  as  pos^ihle.  Tliettj 

-.  .1  tlie  water  in  L  boiU,  open  the  cock,  of  the  liril  vcs- 

M,)  which  makes  all  the  steam  rising  frum  tlie  water  in  l> 

i  'rcc  thruugh  O  U>U}  P,  pushin[j;  out  ull  the  air  hefnre  it 

:k  K;  uud  when  nil  is  gone  uuC  the  bultotu  of  thu  vessel   I*  will 

1;  then  &htit  tlie  cock  nf  the  pipe  of  this  vessel,  and  open  theenck  nl 

id  \\  until  that  vessel  haa  disclmrged  ila  uir  tlirough  Llic  clack  \i 

•pipe  S.      In  the  mean  time,  u  stream  of  cold  water  [supplied  by  a 

with  t1  '  !it  not  shown  in  the  cui,J  luui  been^ 

over  tin  I*,  whlch^  bi/  cortiieuiiny  the  stiat 

I .  MJ  thni  the  water  from  tl/c  well  must 

suckirig-pipc,  {cut  off  below  M.)  lifting 

1'. 

I  of  its  air,  open  ihe  cuck  npiun,  and  tlie 
.  -  tipuu  tliL-  jturtAce  of  the  water  witli  an 

^£  qtMlily  likif  imti  still  luuruwiii^j'  in  clustirity  ur  spriugt  till  it  counlerpo'utcs 
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or  rather  fxcceds  the  wei^^bt  of  water  oacending  in  the  pipe  S.  out  or  vhichi 
contained  wnier  will  be  immediately  discharged  when  once  gott«n  to  the 
which  takes  up  some  time  to  recover  (hat  power;  but  having  once  ffot  it.  nd 
being  in  worI(,  it  ii  easy  for  one  that  never  isw  tlie  engine,  lUter  half  an  howi 
experience,  to  keep  a  constant  stream  running  out  the  nilt  borv  of  lh«  pipe  Ob 
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the  outside  of  the  veuel  you  may  see  how  the  water  goes  out,  as  well  ai  if  iV] 
veMol  were  transparent;  lor  as  far  as  tlie  steam  continues  within  the  renelt* 
far  ii  the  vessel  dry  without,  and  so  very  hot  as  scarcely  to  endure  the  least  Eoneb 
ol  the  hand.    But  as  far  oa  the  water  is,  the  said  vessel  will  be  cold  and  vet  whm\ 
any  wati^r  bos  fallen  on  it,  which  cold  and  moisture  vanish  as  fast  as  the  itrsffl,  i 
itK  descent,  take*  place  of  the  water;  but  if  ymi  force  all  the  water  out,  thv 
ur  a  small  part  thereof,  ^oing  through  P,  will  rattle  the  clack,  in  as  Ifl  p^i 
nifficicTtt  notice  to  change  tbe  cocks,  and  the  steam  will  then  begin  to  font  m 
the  oilier  vessvl,  witiiouc  the  leust  ulleratiuD  in  the  stream;  only  sometiiMll 
stream  of  water  will  be  somewhat  stronger  than  before,  if  you  ciiange  the  < 
before  any  considerable  quantity  of  steam  be  gone  up  the  clack  R:  bnl  il 
better  to  let  nunc  of  tbe  steam  go  otT,  for  that  is  losing  so  much  tlretigttu 
is  easily  prevented  by  altering  the  cocks  some  little  tjuie  before  lite  roi^! 
euiutjed. 

The  wood-cat  represcuts  two  rescrvoira,  P  P,  designed  for  alumitte  actka;  ■ 
tube  K  conveys  water  from  the  discharging  pipe,  to  replenish  ti     '    "      I    j' 
tlie  water  in  it  is  almuHt  cuusumed;  and  this  is  dune  by  k> 
with  water,  and  (lighting  the  tire  at  B)  generating  a  suthcu-iicy  mi  jtinua 
press  tlie  water  into   L,  through  tbe  pipe   K.     This  will  convey  a 
correct  idea  of  Savery's  engine,  and  the  mode  of  its  operation.     He 
proportions  of  its  parts,  nor  perhaps  bad  be  established  any  rule  of  i 
appears  to  have  considered  tbe  strength  of  bis  machine  to  be  tbe  onlv 
be  observed  ;  *'  for,"  says  he,   "  ]  will  raise  you  water  &00  or  1,00<1  fei 
could  you  find  us   a  way  to  procure  strength  enough  for  such  an  it 
weight  OH  a  pillar  uf  water  of  that  height.  But  my  engine  al  60»  70|  or 
raises  u  full  bore  of  water  with  much  ease.'* 

Such  was  the  machine  which  ftrst  solved  the  problem,  which  liail 
occupied  tlic  attention  of  many  ingeniotu  and  talented  men,  of  eniployiD^ 
power  of  steam  as  an  auxiliary  to,  or  mbstitute  for,   the   other  towtt* 
uiechaulcal  power  then  known.     In  simplicity  of  construction  attd  of 
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^rfect  freedom  froin  friction,  tfio  machine  has  never  perliaps  beoti 
^Uiuughit  WBSwlMequently  supencded  by  Ncwconieii'icnginef  vrhcn 
lirrd  ftt  A  machine  tb  riuse  water  from  great  depths ;  yet  from  the 
jitu  parts,  and  from  its  littJe  liability  to  derangemertt,  it  was 
|r  eraptoyed,  until  a  verv  recent  period,  in  cases  where  great  power 
|uiiGd. 

;  contrivances  were  supphcd  by  different  personi,  by  which  it  was 
klf-uctine-  In  1819  Mr.  Pontifex  of  Shoe  Lane,  London,  obtained  a 
I  enta  in  this  description^  and  erected  an  engine  upon  this 

'  (jda  Worka,  which  we  shall  subwquenOy  notice. 

b  .^iivcry  s  invention  |jroved  of  considerable  utility,  yet  it  possessed 
berent  defects  which  greatly'  limited  its  xpherc  of  action.  Tlie 
f  these  defects  were,  ftrAt,  the  great  strain  to  which  the  boilers  and 
^Is  were  subjected ;  for  the  force  of  the  steam  being  exerted  directly 

frface  of  the  water  to  be  raised,  the  pressure  of  the  steam  was  re- 
U  cases  to  exceed  that  of  ttte  ascending  column  of  water.  The 
perhaps  even  greater,  defect  was  the  enormous  consumption  of  fuel 
I  by  the  steam  vessel  at  each  snooeasive  discharge,  being  alternately 
|jB  teinpcnUure  of  the  steam,  and  cooled  down  to  the  temperature  of 

^^Bftvery^a  engine  been  brought  sutficiently  into  operation  to  call 
^K  defects  we  have  noticed,  when  by  a  diflcrent  application  of 
I  principles*  a  machine  of  a  totally  diift^rtiut  character  was  produced 
('■"  ^'-'  ^r  these  defects  was  compK'tely  ohviiited.  Tliis  was  the 
!  vented  by  Thomas  Newcomen  and  John  Cawley,  the  formera 
i»  -,-.  latter  a  glazier,  in  the  town  of  Dartmouth,  in  Dc'vonshire. 

of  applving  the  preistire  of  the  steam  directly  upon  the  surface  of  the 
^  employed  the  steam  to  produce  by  its  condenaaLton  a  vacuum 
billon,  monng  in  a  cylinder  and  exposed  to  the  atmosphere,  and  the 
I  acquired  they  applied  to  work  pumps  through  the  intervention  of 
py  tnis  arrangement,  the  pressure  of  the  steam  was  not  in  any  cose 
I  exceed  that  of  the  atmosphere,  as  by  assigning  suitable  proportions 
pi  cylinder  and  llic  pumps,  or  to  the  arms  of  the  beam,  they  could 
later  to  any  required  bcighL 

ire  on  the  following  page  (from  an  old  engraving),  will  perhaps  assist 
|li  comprehension. 

fcntN  the  boiler;  b  the  safety-valve;  c  the  cylinder,  open  at  the  t»p, 
lat  the  botlnm,  in  which  there  are  three  holes,  1/  ef;  e  the  pussage 
hsm  the  boiler;  f/ admits  ajet  of  cold  water  from  the  reservoir  ^,  for 

Elion  uf  the  steam;  /  the  exit  passage  for  condensed  steam  and 
piston,  working  air-tight  in  the  cylinder,  by  packing;  i  the  beam 
for  the  purpose  of  iransmitdog  the  molioiL  of  the  piston  to  the 
he  mine. 

lent  auantilv  of  steam  being  first  formed  in  the  boiler,  the  attendant 

ikandle  or  lever  which  he  holds  down  to  j,  whicli.by  the  wheels  and 

:i'l  allows  the  steam  to  enter  the  cylinder.     The  steam 

;'ial  t!ie  pressure  of  the  atmosphere,  will  not  of  itself 

;ul ;  it  is  therefore  necessary  that  some  means  should 

1  it.     This  is  dune  by  means  of  the  weight  or  counter- 

L'f  the  steam  aud^ ravity  of  the  couuLerpoiBe,  the  piston 

top  nl  the  cylinder,  and  forces  down  the  pumjvrod  m  into  the 

^hen  this  is  etTectcd,  the  attenduit  returns  the  handle  to  its 

luwnin  tliecui),  which  prevents  the  admission  of  moreaieam 

&rul,  at  the  same  time,  opens  the  cock  rj,  so  a»  to  admit  a  tniall 

water  from  the  reservoir  pinto  the  cylinder;  this,  by  dispersing 

),  almodt  instantly  condenses  iL,  so  that  avoid  is  at  once 

licre  meeting  no  longer  with  resist- 

e.\:  itf  piston,  and,  by  its  descent  to  the 

ruiM-4  uii    iiuTnji  uuckct  in  the  mine.     'Ilto  handle  is 

>y,  which  allows  tresb  steaui  to  enter  the  cylinder  and  eievule 


fs^n  t]ie  opposite  end  of  the  horizontal  torer  H,  which  acting  on  the  lever 
Doccted  to  tt,  opeoi  or  shuts  (as  it  may  b«  A(\justcdJ  the  valve  Z  inside  the 
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pipe,  and  diminishes  or  enlarges  (he  area  by  which  the  steam  flows  into 
'Under.     'Hip  fall  of  the  balls  when   (he  motion  decreases,   reverses  all 
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these  movements,  of  course ;  and  by  thqs  enlarffjng  or  c^ftfrseti^  Uic  stoan- 
way,  and  admitting  more  or  leis  strain  into  ube  cylinder!  tba  iippiilMof  the 
piston  is  rendered  much  more  uniform.  Tlie  valve  m  Uiis  part  of  Uie  steaai- 
pipe  is  now  called  the  throttle  vaive,  and  the  regulating  penaalum  the  governor 

An  important  improvement  of  Mr.  Watt's  was  carried  into  practice  in  1778. 
It  consists  in  ihutting  off  the  steam  from  the  cylinder,  some  time  before  tb« 
piston  has  completed  its  stroke,  so  that  the  remainder  may  be  performed  by  tlif 
expansion  of  the  steam  ahready  conUuned  in  the  cylinder.  This  serves  ai  s 
method  of  regulating  the  acting  force  of  the  engine,  because,  as  the  stram  can 
be  shut  off  at. any  part  of  the  ascending  or  descending  stroke,  so  much  strsm 
may  be  admitted  as  barely  to  carry  the  pisum  through  its  required  motitm,  sad 
by  the  adjustment  of  the  valve  gear,  the  quantity  of  steam  admitted  mar 
at  all  times  be  varied  in  an  instant  If  this  were  the  only  advantage,  it  ti  s 
great  one ;  but  it  will  be  seen  that  a  great  saving  of  fuel  will  likewise  be 
effected  by  this  method. 

We  shall  endeavour  to  explain  -this  more  clearly  by  the  aid  of  a  diafETsm. 
The  pressure  of  steam,  as  ascertained  by  numerous  and  carefully  conducted 
experiments,  is  so  nearly  in  direct  proportion  to  its  density,  that  for  praciini 
purposes  it  may  be  assumed  to  be  in  that  ratio ;  and  its  defTsity  is  of  count 
inversely  as  the  space  occupied  by  it.  Having  premised  thus  much,  XtlaXch 
represent  a  cylinder  into  which  the  steam  flows  during  the 
whole  period  of  the  stroke  ;  at  the  end  of  which,  or  when 
the  piston  arrives  at  1  c,  the  steam  is  discliargcd  from  the 
cylinder ;  then  the  effect  being  as  the  pressure  of  the  steam 
mulUpIied  by  the  space  through  which  it  acts,  which 
pressure  is  in  this  case  the  same  throughout  ttie  stroke,  if 
thelinea  A  representsthe  pressure, andal  the  space  through 
which  it  acts,  the  area  of  the  rectangle  a  1  c  A  will  represent 
the  effect 

Now  let  ahfh  represent  another  cylinder  of  the  same 
diameter  as  the  former,  but  four  times  as  long,  and  let  it  be 
supposed  that  only  the  same  quantity  of  steam  is  admitted 
as  before,  the  steam  being  cut  off  when  the  piston  has 
reached  to  the  position  e  1,  which  is  only  \  of  the  stroke  in 
the  cylinder  a  h  \  the  piston  will  in  this  case  continue  to 
descend,  but  the  pressure  upon  it  will  gradually  decrease;  and  when  the  piston  h* 
made  half  its  stroke,  as  the  original  volume  of  steam  a  1  will  then  be  expand 
into  double  its  bulk,  or  occupy  the  space  a  2 ;  its  density,  and  consequent^ 
its  pressiu-e,  will  only  be  half  as  great  as  at  the  moment  at  which  it  was  cuioC 
or  when  the  piston  was  in  the  position  c  1 ;  therefore  if  the  line  c  I  repreKBt 
the  full  pressure  of  the  steam,  the  line  d  2  will  represent  its  pressure  st  ^ 
position  2.  At  the  end  of  the  stroke,  or  when  the  piston  amves  at/t^  ^ 
steam  will  be  expanded  into  four  times  its  original  volume;  consequestlf  iii 
pressure  will  then  be  only  one  fourth  of  its  original  pressure,  and  will''' 
represented  by  the  line  h  «. 

In  this  case  thetotalefiectof  the  steam  will  be  represented  by  theareaAcril* 
which  exceeds  the  effect  of  the  steam  in  the  first  supposed  case,  by  the  tf<* 
e  dth  1,  which  thsKfore  represents  the  increase  of  power  due  to  theexpasn^ 
action  of  th«  steam. 

The  curve  e  d  e  represents  the  ratio  in  which  the  pressure  of  the  stti> 
decreases  as  the  piston  descends  in  the  cylinder,  and  if  we  deduct  the  tf^ 
included  by  the  points  c  defc^  from  the  area  of  the  rectangle  c  I  &/,  we dw^ 
obtain  the  area  of  the  figure  c  «  &  1,  which  represents  the  emctof  theexpsnS** 
action.  Now,  as  the  curve  e  d  e  differs  but  little  from  a  parabola,  the  ntf* 
pressure  may  be  readily  computed  by  the  following  rule.  It  is  only  * 
approximation,  but  it  is  sufficiently  near  the  truth  for  S^  practiod  purposesi** 
long  as  the  steam  does  not  expand  to  more  than  four  times  its  original  vob^ 
and  within  those  limits  gives  a  result  rather  below  the  true  one. 

RuLB>-To  the  pressure  of  the  steam,  above  the  pressure  of  the  atmoipbcA 
add  15-  lbs  per  square  inch  for  the  atmospheric  prenurv,  and  eaU  fbx  fftm  A* 
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«f  Itte  «t«am  ;  square  Oie  fraction  of  the  tlrokie  during  which  the 
!■;        'v,   and  deduct     ^  of  the   ptoducl  from  miity,  and  ihe 
!  v  the  Ifltiil  prctMure,  will  be  the  mean  pressure,  after 

.^  :.:  .:..  ,..;  ...c  pruiHuro  of  the  atmosphere  in  the  c*>e  of  «on-con- 
ciigines. 

pie  iu  a  iiim-condi'using  engine;  mppose  the  presturc  of  thetteam,  at 
imeiicenicot  of  tho  stroke,  to  be  4olb8  per  square  inch  above  tlie 
ere.  Miid  UinE  the  ttenm  is  cut  off  at  }  of  the  »troke:  required,  the  mean 
of  the  tlejun. 


Fidl  pressure 

ttpticre       .     . 


45  Ibf 

15  .  . 


Total  pressure 


GO  lbs 


Suiam  cut  off  Nt  \    .    . 

Expands  Ibruughuut \ 
Which  is  U>  b«  squared 


•5625 

Deduct  tV '7 

•3&375 
From  utiity 1. 

•60625 
Multiply  by  total  pressure 60  tba 

36-37500 
Deduct  for  atmoaplieric  pressure 15 

Hran  pressure 21*375  lbs 


Idfltibanical  eflect  being  as  the  pressure  of  Hit  steam,  and  the  space 

■hicb  fturh  pressure  is  cxcrled,  the  cH'vct  of  Hit  stiMin  whilst  acting  at 

lure  in  the  above  example,  will  be  as  -ISlbs  through  a  space  I  =45^ 

tt&cl  will  be  It*   2r375lh!i    lliruugh  a  space   4,  which  is  t'otml  to 

ly  double  the  former,  and  shows  the  f^rcut  odranttige  to  be  derived 

•iime\pitii5ivcly.    Theru  are.  tiuwever,  in  practice  certuiii  li  nutations 

Extent  to  which  sicum  may  be  allowed  to  expand,  for  independently  of 

iveniencc  of  the  great  site  of  the   cylinder    wheu  the   expansion    is 

to    an  extreme,   the  pressure  of  the    steam  upon  the    piston    should  | 

lew^  than  ihe  rf-l^tsmcc  Irom  the  frtctton,  Stc.  added  to  the  preisure  of 

'using  engines,  or  the  pressure  of  the  non-condensed 

.a;    but  in   the   preceding'  example,  the  pressure^! 

^  merely  oquul  to   that  of  the   stmaiphere.      Mr. 

_  rule  for  oMXTtaiiiin);  the  point  at  which  the  steam 

'■  ''  the  greatest  eflect: — 

I  ,  S:c.  added  tr)  the  prt'Mure  of  the  atmosphere* 

A    the   non-condenH(>d    steam   of    condensing 

'le  iteam  in  the  boiler,  and  the  quotient  will  giva 

lit  Vfhich  the  sleum  shuuld  t>e  cut  utf. 

-The  prtf»urc  of  steam  in  the  boder  benig  equal  to  120  Inches  of 

]o«s  uum  friction,  &c.  (reckoned  as  |  of  the  whole)  is  48,  which 

inches  for  the  pressure  of  the  atmosphere  ii  78,  and  this  divided 
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by  120  gtvei  ^  as  the  part  of  the  stroke  st  whieh  the  steam  shodd 
cutoff. 

The  principle  of  expansion  vas  rabee^uently  adopted  by  Hornblower,  v 
in  1781  obtained  a  patent  for  an  expaniion  engine,  arranged  as  exhibited 
the  accompanying  cut,  of  which  the  following  is  a  description  extracted  fii 
the  Emeydopmdia  BrUtmmoh 


Let  A  and  B  represent  two  cylinders,  of  which  A  is  the  largest ;  a  pW^ 
moves  in  each,  having  their  rods  C  and  D  moring  through  collars  at  £  aM  '* 
These  cylinders  mav  be  supplied  with  stfeam  from  the  boiler  by  meant  of  t^ 
square  pipe  G,  which  has  a  flange  to  connect  it  with  the  rest  of  the  stesm^f** 
This  square  part  is  represented  as  branching  ofl  to  both  cylinders  ;  c  aodstff 
two  cocks  which  have  handles  and  tumblers  asusuui,  worked  by  the  plug-bean** 
On  the  fore  side  of  the  cylinders  is  represented  another  communicating  {Mp^ 
whose  section  is  also  square,  or  lectangular,  having  also  two  cocks,  a  b.  Th< 
pipe  Y  immediately  under  the  cock  b  establishes  a  communication  between  tbi 
upper  and  lower  parts  of  the  cylinder  B,  by  opening  the  cock  b.  There  ii ' 
similar  pipe  on  the  ether  side  of  the  cylinder  A,  immediately  under  the  cock  s 

When  the  cocks  c  and  a  are  open,  and  the  cocks  b  and  d  are  shut,  the  stetf 
from  the  boiler  has  free  admission  into  the  upper  part  of  the  small  cylinder  R 
and  the  steam  from  the'lower  part  of  B  has  free  admission  into  the  upper  fiv 
of  the  great  cylinder  A  ;  but  the  upper  part  of  each  cylinder  has  no  coaiiii* 
cation  with  its  lower  put.  From  tne  bottom  of  the  great  cylinder  proceeds  d| 
•duetion  pipe  R,  having  a  valve  at  its  opening  into  the  cylinder ;  it  then  hew 
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ov-nwnnli,  and  U  ronnccted  villi  (he  condenser*     LMtJy,  tho  punip-rod»  caum 
ter  end  of  llic  beam  to  prcpundemtc,  so  that  the  quiescent  position  of  (he 
is  tlint  rrprespnted  in  the  figure,  the  pifitonH  being  at  the  top  of  the 
er.     Suppose  all  tlte  cocks  open,  and  steam  coming  in  copiousl;^  from  the 
,  and  nn  condensation  going  on  in  L,  the  steam  mtut  drive  out  ftll  the  air, 
t  lust  fottuw  it  through  the  valve  Q.     Now  shut  the  cocks  b  and  rf,  and 
the  escape-valve  of  the  condenser;  the  condensation  will  immediateljr 
cnc^,  and  draw  off  the  steam  from  the  lower  port  of  the  ^eat  cylinder. 
w  no  preasiirc  on  the  under  side  of  the  piston  of  the  great  cylinder  A, 
ediately  descends.    The  communication  V  between  the  lower  part  of 
ler  B,  and  llie  upper  part  of  ihe  great  cylinder  A  being  open,  the 
lernn  vill  go  from  the  lower  part  ofB  into  Ihe  space  Iff^  by  the  descent  of  the 
A,     It  mtut  therefore  expand,  and  its  elasticity  mut>t  dimini^ih,  nnd  will 
Iger  balance  the  ureisure  of  ihc  stonm  coming  from  the  boiler,  and  pretaing 
the  piiiton  of  U.     Tills  piston,  therefore,  tf  not  withheld  by  the  houm 
descend  tit]  it  came  in  cquilibrio,  from  having  steam  of  equal  density 
ond  below  il.     But  it  cannot  descend  so  fa*t,  for  the  cylinder  A  Is  larger 
(,  und  the  arch  of  the  beam,  at  which  the  great  piston  ia  lUKpiMided,  is  no 
iban  the  arm  which  supports  the  piston  of  B;  therefore,  when  the  piston  of 
ided  AS  farasthe  beam  will  permit  it,  the  sieam  between  tbe  two  pistons 
;cr  space  than  it  did  when  both  pistons  were  at  the  top  of  their  cytJn- 
'  diminishes  as  its  bulk  increases.  The  slcamhcncntli  the  small 
not  a  balance  for  the  steam  on  the  upper  side  ot  the  snme,  and 
act  to  depress  the  beam  with  all  the  din'crence  of  these  pressures, 
view  of  the  subject  must  shocv,  that  as  the  piston  descends,  the 
is  between  them  will  grow  continually  raver  and  less  elastic,   and 
iilons  will  draw  the  beam  downwards.     Suppose,  now,  that  ench  one 
the  bottom  uf  its  cylinder:  sliut  the  cock  a,  ond  the  eduction 
tbe  bottom  of  A,   and  open  the  cocks  b  and  d.     The  communication 
now  i««f.ih|t«!^ed  between  (he  upper  and  lower  part  of  each  cylinder,  their 
»  w.'.  !  cquallyon  the  upper  and  lower KUrfaces;  in  thiuMtnation, 

^Crcfore»  :  Jcrs  the  cminter-wcight  from  raising  the  pistons  to  the 

Su(>[K  *c  liicMi  arrived  at  the  lap:  tbe  cylinder B  is  at  this  time  filled  with 
of  tiic   ordinni)'  density^   and  the   cylmder   A,    with  an   eqitui  absolute 
of  ateam,  but  expAnded  into  a  larger  space.     Shut  the  cockn  b  and  c/, 
»B  tbe  cock  a,  ami  the  eduction  valve  at  the  bottom  of  A,  the  condensation 
inopern'f  '"'I     ■'»«?  the  pistons  to  descend;  and  thus  tlie  operation  may 
tted  Hs  i  in  is  Diipplied;  und  one  nieai<iire  full  of  the  cylinder 

ry  81'  j.,:nded  during  each  working  stroke. 

'Robisnu  gave  a  seriesof  elaborate  and  highly  interesting  calculations, 
Itnhtrkily  for  the  Ingenious  inventor,  it  was  dcmonsLrated*  that  the 
t  only  is  produced  in  this,  as  in  Mr.  Watt's  expansion  engine  ^  and 
,-ulattnns  were  confirmed  by  tbe  practice  of  those  which  llurublower 
Ithough  he  nuide  un  uusticces.«ful  application  to  Parh amen t  for  an 
term  of  his  patent,  it  does  not  appear  that  his  engine  obtained 

apprdbnlion. 
ation  of  WatiV  patent,  the  condensing  engine,  under  the  hands 
facturers.  assumed  a  variety  of  forms.     '1  he  accompanying  cut 
bio  engine  of  12   horse-power,  as  c-onstnicted  by   Messrs. 
:  RothwcU,  of  Boltuu. 

stslv,  in  the  first  place,  of  a  large  cast-iron  plate,  firmly  bolted 

Vint,  nil   which  t)ie  wlmle  of  the  mnteriaU  are  ftxed.     The 

isis  by  this  means  supporlt-d,  «nthout  being  at  all 

_.  bv  a  nuiible  diagonal  tranie,  one  half  surmounted 

pU:*>,  tit  which  the  bearers  or  spring  be&ms  are  attodiedithat 

nr  r**ntrf>9  of  the  radius   rod  of  itie   parallel   motion,   the 

■iipjtorlpd  by  a  pillar  resting  on  a  bracket  projecting 

I,     I'lic  ]>t>deKLijltf  in  winch  thegud^run  nl  the  bt-iuii 

hi*  iniati.iture  plutc,  and  ore  firmU  secured  by  holla  parting 

wht>lf.      1'he  side  vralU  on  wbicti  Uie  fouiid>ition  plutc  acts  are  sc 
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fiir  oAunder  u  tn  allrtw  a  snflicieritly  wide  recess  to  reroivc  the  root 
with  iU  uir^pumpfl  and  condL'riu.T,  bot  nnd  cold  wnU'r  pump**,  An  Wf^l 
rooin  for  geUin^  down  to  secure  the  ends  of  the  bolu.     1' 
ported  by  a  stnndnrd  pUced  directly  over  the  crank  shaH 
flttigle  pair  of  bcvel  wheels.     The  upper  part  of  it  u  hollow, 


rod,  that  ii  attached  by  a  cross  pin  to  a  brAsa  ilidLng  aocket,  which  » 
with  the  gtivemor  arm?  by  two  amail  links,  and  partakes  of  the  moHun  cat 
nicated  tothemby  the  movement  of  the  bulh.     The  uuaW  rod  h'< 
tion  with  the  throltle-valveSi  by  meana  of  the  tcvcra  fixed  lo  ttu 
eiigine-house. 

The  kind  of  boiler  attached  to  this  engine  i«  of  the  waggoD-ahapod  kindi 
descriptign  of  which  hu  already  been  given  at  pogo  198  of  the  fir»tT(' 
thtf  work. 

The  steam  cylinder  and  \Ut  casing  are  eaat  together  io  one  nio-re:   thi 
betwixt  them  is  conttantly  filled  with  steam,  wliich  prever 
taking  place  within  the  cylinder,  nud  wrvet  uUo  m  a  cr^ 
•team  to  the  boxes  E,  ctinuiuing  the  tliUing  valve*, 
D  valves,  from  (heir  rcicmblunce  in  form  to  Llial  lei' 
opeainga  fur  that  purpoaci  in  each  uf  which  b  placed  a  liuc/Ulc-valiiv 
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tcren,  communicating  by  a  rod  with  tii«  governor,  for  rvgu- 
flflhe 


engii 


eireutar  sides  with  a  lofl  substance  of 

]uaitce  of  the  steam  being^  admitted  to  ilie  under  <iide 

ralre,   and  the  upper  tide  of  the  bottom  valve,  tliey  of  course 

mnrw  forca  lo  move  lh«m  than  what  is   necessary  to  overcome 

of  the   packing,  and  the  surface    over   which  they   slide.     The 

I  the   valves   and  their  rods   are   accuratclv  eotmterbalunced   by  a 

eight   or   a  lever   under  the  cylinder,  ana  are  nmveU  by  an   ec- 

le.  on  the  fly-vrhei'l   *Uix(L     By  the    »rran^emeiit  of  having;  two 

the  leant  differrnce  in  Weight  hotu-cen  those  partd  of  the  en- 

L'hed  to  the  opposite  endft  of  the  worlting  beam  can  be  regii- 

hig  a  little  mare  ileum  to  pa^  in  itie  same  time  through  either  of 

•a  ut.ty  he  found  necessary,— tncrcby  equalising,  as  much  as  poA?>)ble, 

o(  ih.-  .TMMne.     One  pipp,  O,  only  tit  required  in  front  of  the  cylinder, 

D**  >3e  of  conductinf^  the  steam  fVom  the  upper  side  of  iba 

|i  ' T.     H.  a  vessel  in  which  the  condensation  of  the  steam  to 

r  lu  escape  fmtn  the  cylinder,  by  admitting  a  quantity  of  cold  witter 

[iiul«*iising  cittent  1,  through  an  injection  cock,  the  opening  of  which 

by  hand.     The  condensing  cistern  is  supplied  with  water  by  the 

piimp  K.     L  is  the  hot  water  pump,  used  for  raising  water  to  supply 

which  wutor  piissvs  through  n  small  valve,  and  down   the  same  p>pe 

thednmper-fluat.     This  valve  is  connected  with  a  lever,  having  one 

connected  by  a  rod  puaing  tlirough  a  pipe  with  a  stone  float,  tliat 

rifles  and  falls  with  tlie  sur- 
face of  the  water  in  the  boiler, 
and  thereby  admittinga  small- 
er o?  larger  quantity  of  water, 
as  may  be  requisite.  This  pipe. 
for  the  rod  to  pass  tlirough, 
hui^severaladvantngesoverlhe 
mrthod  of  passing  it  through 
astufHug-boxon  thcboilertop; 
as  in  case  the  hot  water  pump 
by  any  accidentahouldceaseto 
act,  and  the  water  get  low  in 
the  boiler,  the  steam  wotdd 
make  its  escape  before  any 
serious  injury  could  happen,— 
showing  instantly  that  such 
was  the  fact,  the  moment  it 
got  below  the  end  of  the  pipe. 
The  friction  between  the  rod 
and  the  water  being  so  tri- 
Hing,  insures  an  almost  uni- 
form regularity  of  action.  N, 
a  small  cistern,  containing  the 
blow-valve,  for  the  puqiOM 
of  allowing  the  air  to  escape 
from  the  cylinder,  &c.,  previous 
to  the  enginebeingsettowork. 
We  shall  now  gi»'e  an  ex- 
ample of  a  common  arrange- 
ment of  the  lugh  pressure  en- 
gine ;  in  which,  as  no  air  pump 
IS  required,  the  beam  is  dis- 
pensed with. 

h^  the  Bieam-pipo  leading 
from  the  boiler,  in  which  ia 
the    throttle- valve  i ;  i,   the 
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lide-pipe^  in  which  wctrk  the  slide-valres  k  k,  moved  by  the  rod  l,  att 
to  the  eccentric  m,  on  the  shaft  of  the  fly-wheel  n.  o  o  o  are  bra»  8tu£Biif4 
p,  the  upper  steam  entrance  to  the  cylinder;  a  r^  the  piston-rod  wc 
through  tne  bridge  f»  and  communicating  with  the  crank  f  by  the 
rods  H  «, — forming  a  very  simple  parallel  motion ;  v  r,  pedestals  so 
ing  the  main  shaR,  the  revolution  of  which  gives  motion  to  a  pi 
bevel  wheels,  and  thereby  to  the  governor  w,  the  expanding  or  coop 
ing  of  the  arms  of  which  raises  or  depresses  the  collar  c,  and  acta  c 
vmve  ■  through  the  medium  of  the  lever  1  and  handle  2  ;  4  is  the  pun 
supplying  the  boiler  through  a  feed-pipe  (not  shown)  worked  by  the  rod  J 
eccentric  6 ;  7  7  are  the  metal  cheeks  <tf  the  frame ;  8,  the  metal  fount 
plate,  under  which  is  a  small  cistern,  (not  shown,)  containing  a  day's  consun 
for  the  boiler.  At  the  bottom  of  the  side-pipe  is  an  eductiun-pipe,  (not  sh 
from  which  the  steam  is  discharged  into  the  cistern,  to  heat  the  water  foi 
plying  the  boiler  afler  the  steam  has  performed  its  office  in  the  cylinder, 
periphery  of  the  fly-wheel  is  round  in  its  transverse  section,  and  of  cast  in> 
arms  or  radii  are  of  wrought  iron,  and  are  inserted  into  the  former  while  ca 
The  subjoined  figure  represents  an  arrangement  which  ia  frequently  ad 
for  engines  of  small  power;  the  cylinder  is  suspended  upon  axes  or  gudj 
and  vibrates  to  and  fro  during  the  revolution  of  the  crank,  and  hence 
engines  are  commonly  called  vibrating  engines.  The  gudgeons  are  h( 
and  form  the  steam  and  eduction  pipes;  a  u  the  steam  cylinder,  h  theh 
gudgeon  at  which  the  steam  enters,  and  whence  it  passes  by  the  channe 
the  slide  case  d ;  and  a 
channel  similar  to  c  con- 
nects the  eduction  passage 
with  the  other  gudgeon, 
which  opens  into  the  con- 
denser. The  gudgeons  pro- 
ject beyond  the  bearings  in 
which  they  work;  and  tneir 
extremities  pass  through 
stuffing-boxes  in  the  steam 
pipe  and  condensers;  no 
connecting  rod  is  required, 
but  the  piston  rod  is  con- 
nected directly  with  the 
crank  pin,  and  during  the 
revolution  of  the  crank 
the  cylinder  vibrates  upon 
its  gudgeons  through  an 
arc  proportioned  to  the 
length  of  the  crank.  To 
the  head  of  the  piston  rod 
is  fixed  a  cap  e  e,  which 
works  between  the  guides 
//,  which  are  bolted  to  the 
cylinder  cover,  and  thus 
take  thestrain  off  the  piston 
rod  in  the  oblique  positions 
of  the  cylinder,  and  as  the 
cylinder  can  be  nearly 
counterbalanced  on  its  axes 
in  all  positions,  the  strain 

upon    the   piston    rod    is  " -^ 

never  eonsiaerable. 

This  arrangement  is,  we  believe,  the  invention  of  Mr.  Witty  of  W^ 
obtained  a  patent  for  it  June  5th  1813. 

Partly  from  the  erroneous  notion  that  is  extensively  entertained^  Uuft 
it  a  loss  of  power  in  the  employment  of  the  crank  to  traxumit  the 
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If  anJ  partly  fVom  the  advanUf^n  whrcb  would  in  certain  pitr- 

ftciBl  M  circular  motion  of   tho   piston   upon    which   the   vteftni 

Inge*.    A  rotatory  engine 'has  long  been  regarded  fts  a  desideratum  by 

icrouR  theoretical  aitd  practical  mechanics,  and  many  plant  have  been  deviied 

lome  brought  into  partial  operation  for  that  purpose:   from  amoog«t  these, 

MtlccI  a  few  of  the  mait  remarkable. 

l'.  The  accompanyingfij^iircropresentsarotatory  engine 
by  (  :3>on.  which,  although  ditiicuU  to  describe,  bo  as  to  convey 

lea  i»i  Li.tt  w.ty  in  which  it  operates,  is  alike  remarkable  for  the  fewness 
rts  and  the  simpltcitv  of  its  artinna.      It  has  no  valvea,  the  action  of 
>n  upon  (hi!  driving  shaft  ii  at  all  timt'S  direct,  and  the  engine  can  be 
reversed  at  any  position  of  the  pisteii ,  o  a  is  a  spherical  chamber  formed 


1%  wlitch  are  joined  together  by  flanges,  and  bolted  to  on  end  plate  or 
k:  .1.   :^  ^j^(  ifj  Q^Q  ^jij,  ^liQ  IjqJ  plate;  r  is  the  engine  shaft,  which 
c-  cover  b,  and  has  an  obtuse  cone  f/firinly  tixed  upon  its  end. 
•1^  (ir  fans,  fixed  on  to  the  cone  on  oppo.sitc  radii,  and  fitted 
tn  'in  their  curved  side:  the  cone  of  likewise  has  metallic 

'  iroumfcrence.     Tlie  sectors  e  e  pass  through  slits  r  in  a 
>iu  y,  the  tower  side  of  which  is  forced  into  close  contact  with 
.if  the  cone,  by  means  of  a  brass  bearing  /,   which  presoet 
iu  AXk§  h,  Ttie  disc  is  retained  securely  in  its  position  by  a  sptierical 
end  uf  the  en^^tne  shaft,  which  works  in  a  corresponding  cup  or 
'  i',.-  ^c  \  and  the  revolution  of  the  shaft  causes  the 
L'  pressure  of  the  sectors  on  the  sides  of  the  slits, 
iiiaining  Oiroughout  the  revolution  in  close  contact 
Tie.  )  The  slits  in  ttic  disc  gradually  widen  upwards 
_    .  ,    ully  varying  angle  which  the  stctors  form  with  the 
ifaffing  their  revolution  together,  and  to  prevent  the  escape  of  steam  past 
ihey  tre  lined  with  a  metallic  pocking  r;  the  disc  is  strcngtliened 
arms  *  «.  and  has  a  metalUc  packing  A;  round  its  periphery;   the 
.r  it<  axis  works  in  a  conical  hearing  m,  governed  by  a  set  screw 
'idlaft  works  in  conical  bearings  at  n  n  governed  by  set  screws  o  o. 
an  end  section  which  will  serve  to  show  more  clearly  the  mauuer 
■  ■■*. 
I  the  neck  /  into  the  spherical  chamber,  through  an 
injugti  j.^  Miic  :  this  opening  is  of  a  triangular  &hnpe,  and  made 
I  the  circular  plane  is  there  dislanl  fruni  the  base  of  the 
.iMiTiFii;   off  oottnwards;  10  is  the  opening  through  which 
troosphcre,    or   into  the   condenser  (as   the  case 
^^^____jh  1  ;/.    The  doited  line  ^  shows  where  the  cone  and  tb* 

l^lntf  comer  in  contact. 
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Steam  being  adiuitted  into  the  apberical  chamber  by  the  ne^  't  m 
epening  «,  and  being  there  prevented  from  pasting  the  line  x  bjr  the 
the  disc  against  the  cone 
at  that  place,  it  presses 
against  the  upper  leaf  e, 
Wiiich,  together  with  the 
ccne  and  disc,  is  thereby 
carried  round  in  the  direc- 
tion  of  the  arrow.  When 
the  leaf  has  passed  the 
upper  part  of  the  opening 
Wf  the  steam  that  has  been 
acting  upon  it  escapes  into 
the  condenseri  or  into  (he 
atmosphere  ;hut  at  the  same 
time  the  opposite  leaf  has 
passed  the  top  of  the  steam 
opeiiine  id,  which  iscarried 
round  ma  similar  manner, 
and  thus  the  motion  is  con- 
tinued. 
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\\>0  rM}miUe  Ibftt  lb*  engine  tliAuld  be  capable  of  working  with  a  re- 
^6Uoa,  tliiv  may  be  vlTected  by  Tcvcning  the  inlet  and  outlet  p&uages  of 
steunr  by  meana  of  a  four  way  cock,  or  a  commoa  elide  valve. 

Vordtr  ^  Locke's  Dreast-wked  Steam   Engine. — This  machine  is  extremely 

tfile  in  its  coniitructiop,  having  nciihcr  piston  nor  valves,  nor,  in   fact,  any 

it*  iBve  tlie  Bxle  in  iti  eliiffiiig-boxcs  aod  benringii.     Accortliiig  to 

.it  (»r  Mr.  Josiuh  Parkes,  C.  E ,  who  wiw  oppoinied  to  examine  nnd 

'  ■■  Ti  rlbrmanccs  of  the  engine,  it  is  fully  cmiftl  in  I'Hecttoryliudcr 

-j  consuming  the  same  qu&niity  of  fuel.     Mr.  Purkes  fiirlhfr 

-ij-plied  as  an   auxiliary    to  a  cuiiden^ing   cylJiidtr  en^ini»-  by 

Imng  the  eduction  itcam  from   tlu>  latter  to  pass  through  the   roiatory  engine 

fore  it  arrives  at  the  condenser,  thbl  an  addiiiunal  power  equal  to  one  Uurd 

die  power  of  the  cylinder  engine  is  obtained  without  any  additional  cost  in 

cl,  or  tncreiue  of  the  air  pump  or  condenser. 

Tbis  engine  consists  principally  of  a  wheel,  revolving  in  an  air-tight  cose,  in 

wn  communication  with  a  conHenAer,  and  provided  with  airpuinps,  (or  keeping 

itn  exbauction  within  the  case. 

The  wheel  is  somewhat  like  un  overshot  water-wbeel,  and  doet  not  touch  any 

rt  oft/tt  cute.     It  is  turned  by  a  jet  of  steam  issuing  from  the  steam-pipe  of 

ft  boiler,  into  the  exhausted  case,  through  a  tube,  which  is  inclined  in  the 

■e..-tinii  iif  a  lanj^ent   to  the  circumference  of  the  wheel,  so  that  the  steam 

-linslthe  buckets  of  the  wheel  and  turns  it  round  with  great  rapidity. 
.       t  the  wheel  pa»se8  through  stuffing-boxes  at  the  centre  of  the  circular 
te.  and  'i»  supported  cxtenmlly  by  hearings. 

The  motion  fur  the  atr-immps  is  obtained  from  a  small  double-acting  steam 
Under,  independently  of  the  rotatory  engine. 

F>g,  1  is  an  end  view  of  the  wheel,  and  a  transverse  section  of  the  cose,  and 
0.  2  is  a  side  view  of  tlie  wheel,  with  the  case  in  section  ;  a  is  the  enflfine  shaft, 
me  revolving  wheel,  c  the  air-tight  steam  cases.  </ the  steam  pipe,  e  the  throttle 
dre,/  the  tfxhausting  pasingc,  opening  into^  the  condenser,  h  the  injecliuu 
wk,  I  the  cold  water  cistern.     The  exhausiing  apparatus  is  not  shown. 

'<  H ot at ory  Engine , — Tlieannexed/^i}/.  represents  a  transverse  iieclinn 

.c,  divested  of  such  ports  as  are  not  required  to  explain  its  con- 

ffiif.:-  '  I  ,  H^e  of  action. 

9  a  :,  which  is  supported  upon  a  frame  (not  shown  in  the  figure), 

Ad  ciuih'u  uv  <.'.ii  h  end  by  a  cover  k,  the  internal  >urf;ice   of  which  is  lluced  so 

•  to  be  a  true  plane  ;  r  is  a  smaller  cuncentric  eylindt-r,  into  which  is  keyed 

V  .i-aTt /.   mid  which  therefore   revolves  with  the  shnft ;  c  is  a  rectunjftilar 

V  cotinrctcd  to  the  sniiillor  cylinder  or,  and  furniihed  round  itA  sides 

Ui-  hacking  ;  g  g  ate  two  sliders  nioving  in  steam  li^iht  cases  i,  and  in 

eUivi  brmed  in  the  cylinder  covers  ;  they  form  the  stram  ahutments,  and  are 

IfKwn  altprnaltfly  within  the  slide  eases,  to  allow  the  piston  to  pass  by  nieans 

'■  the  shaft,  winch  operates  on  cross  heads  attached  to  the  slide  rods, 

work  in  fctuUing-boxes.     After  the  pfissages  of  the  piston  the  upptr 

itricr  d(-](L.'endB,  and  is  bruught  to   rest  upon  the  revolving  cylinder  b  by  its 

^b  •fight;  the  lower  is  pressed  against  the   cylinder  6,  by  a  counterpoise: 

\1, 13,  and  14,  aru  the  pHssages  by  which  the  steam  enters  the  cylinder,  and 

•an  off  to   tlie  condenser,  or  the  atmosphere,  as  the  case  m»y  be.     These 

fcted  with  a  steam  chest,  attached  to  the  frame  of  the  engine, 

til   a  common   shde  valve,  for  the  purpose  of  reversing  the 

l.^rtMOer  explained. 

limine  m  motion,  we  will  suppose  that  the  slide  in  the 
cd  that  the  valves  6  and  7  are  the  induction  valvci,  and 
<  valves.  The  piston  being  in  tlic  position  shown,  the 
'  the  condenser,  and  the  valve  7  to  the  boiler,  and  the 
•  n  ihr  upper  slider,  (which  then  forms  the  abutment) 
tmd  the  lAttpr  in  the  direction  of  the  arrow.  As  soon  oa 
ihe  lower  alider,  the  cam  on  the  piston  shaft  recedes  from 
IV  lower  slider,  and  the  slider  is  gradually  forced  up  by  its 
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counterpoise  until  it  Goawi  in  contact  with  the  ihofl;  the  pittoa  vUt  ikci 
G  «nd  both  slitleni  shut,  and  only  the  two  velves  7  und  14  ofi«n.  Aith«| 
continues  to  revoire,  the  cams  f;rddually  opoa  the  upper  tlider  «nd  lh«  vahi 
and  ^adually  cictso  the  vatvo  14,  so  thai  vhen  the  piston  re-ache^  ibt  nln 
the  former  is  completely  shut,  and  the  lattei   completely  open,  «nd  whn 
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pi«ton  rcBcbea  the  upper  alidcr,  it  ia  completely  withdrawn 

And  thereby  allova  the  piston  to  pass  iu     At  thin  point,  ii 

through  6,  and  escaping  tlirougli  13,  the  lower  slider  br 

upon  wliich  the  stentn  acta.     After  the  piston  baa  ptis>e<) 

cam  allows  the  piston  gradually  to  return  to  its  pUce  In  i: 

tlie  piston  bos  passed  the  valve  6,  that  vaJve  h 

valve  7  to  cIom.     Therefore  when  the  piston 

•lider  is  in  itj  seat  in  the  cylinder,   the  valvo   i    >iM<.i   li  atv 

and  1.1  quite  open  :  tlie  cam  1  ilico  begins  to  give  moiioa  to  Ui»  lower 

before  described^  and  the  cam  10  to  ')"'  >uUr-«   m  that  aoouvtukt, 

the  axil  is  kept  up. 
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Ibe  motion  of  thi»  engine.  Uie  slidiag  valve  in  Oia  steam  cbeit  is 
|l  Um.  to  that  Uie  ralvc*  6  and  7  become  llw  eduction  valve*,  and 
uidtKlion  VAlvrs. 


f- 


i  Steam  and  .VinoAe  iiWnr.— Oliver  F.1rQn^  the  celebrated  American 
projecu-d  an  engine,  which  lie  termed  a  voUanic  engine,  wherein  he 
b  combine   the   expaniive    force    of    the  healed   eavei  and    other 
combtHHion  with  that  of  steam.     Subsequently  the  idea  bu  been 
h  MTCra!  patents  in  this  countrj- :  we  fetcct  one  of  the  most  recent 
too.     TliD  patent  wm  taken  out  in  the  name  of  Mr.  IJawliiui,  the 
bgsnt  in  lm»  counti^-. 

Ued  figure  represents  a  aecUon  of  the  boiler,  o  a  ia  «  vertical  cylinder 

constituting  the  shell  of  the  boiler, 
b   b   n   smaller    cylinder   placed 
witliin  the  former,  and   forming 
the  furnace  and  n^h   pit:  thia  u 
entirely   surrounded  with  water, 
c  is  ft  tube  connected  with  a  bluw- 
ing     machine,    and    hariug   two 
branches  d  and  e,  the  former  of 
which  admil.o  a  portion  of  Mil  thove 
the  fuel,  and  the  latter  a  portion 
inlotheaih-pit,  bduw  the  fire*ban; 
two  throttle  valves  or  dampers// 
are  pronded  to  regulate  the  droA 
throueh  each  branch,  ff  is  a  ahott 
cylindrical  neck,  through  which 
the  smoke  and  heated  air  pass  into 
the  steam-chamber,    where    they 
mix  with  the  steam,  and  with  it 
poaa  to   the    working    cylinders. 
The  neck  g  ia  covered  witn  a  valve 
A,  opening  upwards,  the  sides  of 
which  ore  turned  don'n,  to  cause 
the  heated  nir  to  pass  through  the 
water,  and  thereby  give  out  a  por- 
tion   of  its    heat  to  the  water :  • 
the  safely  valve,  k  valve  by  which 
the  pipe  that  conrcys  the  steam 
to  ibe  engine  can  be  closed  when 
required,  /  the  pipe  by  which  the 
water  is  conveyed  to  the  boiler, 
from  the  feed  pump  ;  the  end  of 
this  pipe  enters  the  boiler,    and 
delivers  the  water  on  to  the  top 
tliia  ia  wtlh  a  view  lo  prevent  the  valve  getting  excessively  heated 
f  the  fire,     m,  is  the  chimney,  or  rather  passage  by  which  the 
^  *ed  into  the  furnace ;  on  it  ia  bolted  a  hopper  n  n,  having  at  its 
pat  plate  or  sliding  valve  o,  ond  another  valve  ^  ut  its  lower  end  ; 
.i;.i^   •  ■  ■:'■'" -r^,  nnd  are  moved  by  means  of  a  rack  and   pinion  ; 
1'  BO  as  to  form  an  nir-light  joint,  and  durmg  the 
H      ........  ;.  .u  omrration,  the  chimney  is  kept  closed  by  one  or 

iTftlrta.  To  kindle  tlte  Are  before  starting,  the  valves  o  and  fare 
^•od  ft  quantity  of  ligliled  fuel  put  in  first  through  the  hnpper,  and 
^pcd  upon  it,  and  when  the  whole  is  thoroughly  ignited,  the  valve 
u  the  blovera  set  in  operation.  When  llie  engine  is  set  to  work, 
wnUly  of  air  into  the  fimiace  both  above  and  below  the  fuel  ut 
kihich  hoving  nn  vent  toescitpe  but  the  valve  A,  accumulates  in  the 
i  nr  somewhat  eicecds  that  of  (he  st^-ain  upon  the  valve  A, 

md  rising  up  through  the  water  mixes  with  tlic  steam, 
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and  passes  along  with  it  to  the  engines.  /  ia  a  sHder*  by  opening  wbieh  thtid^ 
from  the  furnace  can  be  withdrawn  ;  when  ihUii  re<{iiiiite  the  dunpen/Z'iBinftW 
first  cloAod.  o  is  the  blow-06'cock  by  which  llie  wnt«r  can  bcdiicborged  ftomtW 
boiler  wlienreqiiircd,  niid  wis  n  hole  covered  by  a  door,  for  removing uiy  mod, (te. 
whii:h  may  have  accumulated  :  at  r  is  a  glass  gauge  to  »how  the  heigiilofdM 
water  in  the  boiler,  and  at  y  is  a  gtau  eyepiece,  through  which  tb«  aCale  of  ibt 
fire  can  be  ascertained,  and  z  is  the  maa*noI«  by  which  admisaioo  is  obiaiaiJ 
into  the  boiler. 


STEAM  NAVIGATION,  the  navigating  or  propeUing  vtmeh  by 
In  treating  this  subject  we  have,  for  the  cake  of  perspicuity,  and  forfSMsf 
reference,  divided  it  into  the  following  sections  : — - 

Section  I. — Historical  Outline  of  the  Rise  and  ProgrcM  of  Steam  lUn- 

gatiun. 
Section  II. — Tl\e  construction  and  arrungcracnt  of  Steam  VesMln 
Sectiok  III. — The    construction    and    arrangement    of  Marine  Eagio^ 

Boilers,  Condensers,  &c. 
Section  IV. — The  construction  and  arrangement  of  the  Propelling  MAcbiMrft 
Section  V. — ^On  the  Prevention   of  Accidents   from    Explosion^  Co]Uiitt| 

Pirc,  Foundering,  &c.;  with  ibe  Legislative  Eoactmuats  on  the  sukfcel 


SECTION  U 

HISTORICAL  OUTUKB  OF  THE  RISE  AVD  PBOGRESS  OF  STEAJC 
NAVIGATION. 

Barlr  writers  and  projeotorsi   Dr.  AUen.— Halb,— Pii«h.— Itunncy.— UOierv— ©j 
flril  Bo»l — hii  lecoDit,  the  "Charlollc  T>unriBi." — Fulliin. — I.iTin^atfin*. — Pultoa^ 
"  Clvnuaiit." — First  vojoft  by  dtcum. — Fulton  not   tlie  invciitnr  ot  Steam  Nav' 
flrtt  whoeatabllihed  It.— OrdltMry  arrangcmeut  of  Scoirh  ttMiu  boau.— CUTld 
packet. — The   "  EnlerprUe'i"  voyOfCc  by  atotin  lo  Calcutta. — Auullary  8l>«incnv 
auxiliary  proi>cUrr«  applied  tn  the  *'  Maria,"  "  Emerald."   "  Sarah  Sandi,"  "  Aa) 
"  Arroftant"  tteaiufriifatcs.    Table  of  dlmcoalonx  of  tome  of   the  lar|c4t  ttcsa  ' 
eoaur  acted. 

Fnou  the  immense  importance  of  the  application  of  the  power  of 
the  purposes  of  navigution,  the  honoiu*  of  originating  it  baa  been  as 
contesti.>d  us  the  invention  of  the  steam  engine  itself,  and  it  ta  as  diP 
the  one  case,  as  in  tlic  other,  to  fix  upon  the  individual  to  whom  the 
be  justly  awarded.     In  fact,  both  the  steam  engine,  and  this  applicaltoOi 
must  each  be  considered  as  tlie  result  of  successive  discoveries,  to  wbidl 
luieuccessful  attempts  contributed  sometliing.  by  the  experience  acqc 
various  phenomena  they  brought  to  light.     We  shall  not,  however,  at 
notice  every  obscure  hint  nnd  crude  suggestion  00  which  claims  to  ibe 
of  the  invention   have   been  advanced  in  favour  of  various  indiTidDi' 
shall  bric-ny  advert  to  some  of  the  leading  facts  in  the  rise  and  pi 
this  most  important  invention. 

The  fiist  clear  and  distinct  announcement  of  a  pmctieat  plan  for  pi 
vessels  by  steam  of  which  we  are  aware,  is  conutincd  in  a  work 
*'  Specimina  Ichnographica,  or  a  brief  narrative  of  several  new  intei 
which  was  published  by  a  Dr.  John  Allen  in  1730.  The  6rsi 
describes  various  plans  for  economising  fuel,  by  placing  the  furnace  and' 
within  the  boiler,  so  that  they  should  be  surrounded  by  water,  as  ia  W 
boilers  of  steam  vessels  of  the  present  day.  The  second  ch"'^**"'  •■■"»"t«tflii 
plan  for  moving  shipa  in  n  calm.     The  Doctor  notices  sererol  ifl^ 

had   previously  been   proposed  for  the  purpose,  and  ob•er^^      .  tl>0" 

*'  the  motion  was  communicated  by  machmcry  working  tettnouf  \h«  »^ 
something  analogous  to  oars  or  paddles,  or  by  the  revolution  nf  whi-ifU  inttm 
by  a  capstan,  placed  within  the  ship;"  on  the  contrary,  no  part  of  the  Ductw^ 
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c  of  the  Tes9o(.     His  luetlioil  was  to  form  a  tunnel  or  pij>e, 

of  ttie  vcuc),  And,  by  means  of  a  pump,  lo  force  water  or  air 

it  into  the  sea;  and  by  tho  reaction  which  this  would  occasion,  the 

be    driven  forward;    thereby  accurately    "imitating    wbiit   the 

nature    liai  utiowii    ua    in    the  manner  of   twimmiug  of  fiahei, 

d  in  ihcir  progressive  motion  not  by  any  vibration  of  ttieir  fini  u 

ut   by  protrusion    of  their   taiU;    and   water-fowls  awim   forward   by 

kg  widi  Uieir  feet  behind  their  bodies."     Tlie  Doctor  carried  hii  acbeme 

lice  on  a  canal,  with  a  boat  of  considerable  dimenBions,  and  worked 

18  by  iiiaiiual  labour,  but  suggested  tlie  employment  of  a  Htearn  engine 

paq)0«e,  and  its  application  to  a  veined  of  IfiOU  tons  burthen.     This 

has  been  subiequently  repeatedly  proposed,  and  1ms  even  fonncd  the 

of  aeverol  patcnia,  owing  to  the  ignorance  of  the  parties  suliciiing 

repeal  that,  in  our  opinion,  tliia  may  ho  regarded  oa  the  first  distinet 
iceiitent  of  a  plan  by  which  veisela  would  be  propelled  by  steam, 
had  proposed  a  plan,  but  it  could  not  be  carried  into  etfect  iu  tlie  iin- 
~  iitate  of  the  engine  described  by  him;  and  Savcry,  who  also  suggested 
>|ication  of  steam  to  move  veuels,  pointed  out  no  method  in  which  iho 
of  steam  was  lu  be  applied.  But  l>r.  Allen's  plan  only  required  lliv 
Ition  of  machines  already  known  and  used  for  other  purposes,  for  it  couM 
iceii  carried  into  effect  by  either  Saverv's  or  Newcomen  a  enelnea.     The 


propelling  too  is  extremely  ingenious;  and  although  it  may  not  be  su 
It  01  that  at  prcaent  employed,  wo  think  that  in  the  miperfect  and  rude 
of  niecliaitical  knowledge  at  that  time,  it  would  have  proved  in  practice  as 
il  <i4  J.I. I.'  ffhicti  could  be  suggested.  It  had  this  advantage,  that  it  did 
inversion  of  a  rectilinear  motion  into  a  rotatory  one ;  most  of 
'Cling  which,  then  known,  were  extremely  inconvenient.  It 
ilw  this  lurther  advantage,  that  the  machinery  was  not  exposed  to  the 
!h<?  waves  or  wind,  and  would  not  retard  the  vessel  when  sails  alone 

Liter  the  puhlicaHon  of  Dr.  Allen's  pamphlet,  Jonathan  Hulls 
[L-recit  mode  for  applying  the  power  of  a  steam  engine  to  nax'igate 
obtained  a  patent  for  the  same  in  1737.  The  letters  patent,  and 
of  his  plan,  were  published  in  a  tract  by  Hulls,  in  the  same  year, 
foUuwing  title.  **  A  description  and  draught  of  a  new  invented 
Jc  for  currying  vessels,  or  ships,  nut  of,  or  into  any  harbour,  port,  or  river, 
L  wind  or  tide,  or  in  n  calm.  His  plan  was  to  impart  a  rotatory  niuve- 
[i]  1  ti..rl<lle  wheel  (placed  at  tlie  stern  of  the  boat)  by  means  uf  iin 
lie.  Mr.  Galloway,  in  bis  History  of  thu  Steam  Engine,  lays 
_  ved  to  obtain  a  rotatory  action  of  the  wheel,  from  llje  alier-- 
;  action  ot  tho  engine,  by  means  of  a  crank ;  but  this  is  a  mistake,  as  «il^ 
Crom  the  annexed  sketch  of  his  plan,  which,  although  extremely 
It,  was  certainly  not  so  simple  us  the  crank  movcmcuL  In  order  lu 
le  ports  more  clearly,  we  have  drawn  those  wheels  which  arc  placed  uu 
10  uds  of  didercnt  sizes,  although,  to  the  ohg'mol,  they  are  all  shown  of 
In. 

are  thicc  wheels  firmly  fixed  on  an  oxia  d,  and  e  and/  arc  two  loone 
on  another  axil  jr;  the  wheels  r  and  /  have  ratchets  h,  so  that  they 
ie»xt<4  i|/  only  when  they  move  in  a  t'orwiird   direction;  k  is  an  alnio- 
L'ngine,  the  piston  of  which  is  suipended  from  the  wheel  b;  from  the 
jn  I  proceeds  to  the  wheel  e,  and  a  rope  m  proceeds  in  a  reverse 
\xn  the  wheel  c  round  the  wheel/,  and  another  rope  attached  to  the 
over  the  pulley  n,  has  a  weight  o  attached  lo  tho  end  of  it; 
lould  be  a  counterpoize  to  obout  one  half  the  eflective  pressure 
m  nf  tht>  engiiu*.     Ujiou  the  axis  g  are  fixed  a  number  uf  arms 
I   of    which  are  attached  paddles  or  Hoat  buard«.     The 
•irriei  round  the  uhcela  a  o  c  in  o  forward  direction,  and 
c  ulieel  0  rouud  in  the  sains  direction,  and  with  it  (by  means 
axil  of  the  pntldic  wl.eel.     In  the  mean  time  the  rope  tn  has 
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dragged  iht  wheel  /  round  in  a  roTerw  direcuon,  and  haa  ruted  the  ri 
At  the  termination  of  the  stroke  of  the  putnn,  the  weight  o  dMcvnttti 
liiiiKS  the  rotation  of  the  paddle  wheel,  and  at  the  same  time. 


to  the  top  of  the  cy1indt;r.     Tliuft  a  cooiiuuouft  rotation  of  the  vhccl% 
equable  foroe,  is  obtained  from  the  rectilinear  aod  uitenaittiiig  aci 
engine. 

butli  Allen'*  and  Hulls'  plans  were  sufficiently  clear  and  explieil,  Bid 
they  been  judiciously  carried  into  executioii,  even  with  the  meant  then  st 
maud,  iiiuat  bave  bueu  attended  vitit  a  moderate  share  of  sucovw,  but  bri 
were  acted  upon,  and  for  nearly  half  a  century,  the  subject  "^ 
ieems  to  have  remaiacd  in  abeyance.     But  during  tliis   ': 
introdnccd  bis  stupendous  improvements  in  the  steam  engini-^ii)  wu 
merely  augmented  itd  cHectivencss,  but  also,  infinitely  enlarged  the 
its  applicability,  by  sbuwing  that  itn  utility  was  not  limited  lo    die  di 
mines,  to  trhich  purpose  alone  it  bad  been  hitherto  confined,  but  that  U 
uflivenaUy  applicable  as  a  prime  mover  of  machiner}*. 

As  men  became  acquaiuted  with  the  powers  of  tne  engine  in  Its  i 
form,  it  was  gradually  called  into  requisition  for  various  purposes,  and  ati 
lu  apptv  it  to  propel  vciseli  seem  to  bave  been  inalituted  at  nearly  the 
perioa  in  various  countries. 

About  the  year    1783,    Mr.  John    Fitch,  an    American.  i' 

succeeded  tu  rouviiig  a  boat  on  the  Delaware  by  paddles  \s 
engine  ;   and  he  siibftequently  constructed  anotner  vessel  i>i 
ultimately  the  scheme  was  abandoned. 

Contenipornueoualy  with  Fitch,  a  Mr.  Rumsey  of  VirginiT 
been  OL'cupied  with  the  idea  of  navigating  by  steam.      In  1  . 
short  tripft  upon  the  Potomac,  in  a  veucl  about  fifty  fc<.: 
propellea  by  pumps  worked  by  a  sle.im  engine — the  plan  im  we 
seen)  originally  pioposcd  by  Doctor  Allen.      Tlic  experiment  iicintr 
given  up,  he  cnme  to  England,  where  he  found  pnrtteH  toal^ 
another  experiment;    anu  althmigh  be  nnfortunatf'ly  died 
the  arrangement*  were  completed,  the  vessel  «-:i 
1793,  and  made  several  trial  vuvak^b  on  the 
speed  of  four  knots  an  hour  ctgain^t  wind  and  tide.      1 
it  seems  inconceivable  that  the  nttempi  should  havL 
unfortunately  woi),  for  *ufh  a  performance  rr,n\A  -..  ^r  - .,   „.   «. ...,._ 
at  that  period,  especially  it'connidcred  as  a  t. 

It  hai  been  stated,  that  tlic  earliest  atten^i^        ,     i    1  vrtselt  bysSsaB| 
Ml  this  country  were  made   by  Mr.  Miller,  it  Dslswinton,  la  Seocbni. 
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tame  ground  Tor  b«lieTtng  that  Mr.  MilU-r's  Agency  wai  rather  in  the 
Mitron,  than  thftt  of  an  inventor.  Itseems  thnt  Mr.  Miller,  in  1787, 
:  Iplion  of  n  triple  boat  moved  by  wheels,  with  which  he  hod 
';iig,  to  ascerlnin  the  comparative  velocity  witli  those  moved  by 
r^  uHrs ;    una  in  this  pamphlet  he  observed  thiii  the   power  of  steam 
be  employed  to  give  them  n  quicker  mutiun.      A  similar  Miggeslion  has 
en  Ktirlbuted  to  Mrl'aylor,  wlio  wua  a  tutor  in  the  hoiiiic  at  D.iUwinlon,  and 
f  which  he  has  been  regarded,  by  some  wrilcn,  u  the  inventor  of  steam 
Under  the   iinprtssion  that  such  was  the  fact.  Lord  Brougham 
r  'he  cluiniH  of  thf  widow  of  the  lute  Mr,  Taylor,  and  succeeded  in 

L» 1111^  u  small  pension   for   her,  in  cnnsidcrfitiDn  of  her  husband's  public 

pervircs.     A  titird  claimant,  however,  having  a  better  title  to  the  Imuuur  of 

K»i<'iiva:iiiL'  this  important  invention,  appears  in  the  person  of  Mr.  Symington, 

^  Produced  to  Mr.  Miller  in  the  early  part  of  his  experiments  on   the 

■  -e  niL'rits  of  oars  and  paddle  wheels;    and    by  whiclt  of  these  three 

^liemcn  tlie  idea  of  applying  steam  power  to  move  the  paddles  originoted, 

•  <iuite  immaterial.     Out  u  is  not  questioned  that  Symington  actually  applied 

biiiteain  engine  to  turn    Miller's  pnUdle  wheels,  attached  to  a  twin  boat,  lying 

Ins  Ukc  hear  UaUwintun-house.     Symington  hud  previously  obtained  a  patent 

For  bia  itrnin  eii<;>iie,  itnd  shown  its  appficiiion  in  a  small  model  of  a  steam 

carrisfie.     The  truiiMtion  of  turning  the  wheels  of  a  boat,  instead  of  those  of  a 

'v.|t|  1^  easy  a»d  obvious,  that  Symington  did  it  out  of  hand,  and  mnde 

..is  ot  ii  in  178S,  which  proved  so  sniiiifuctoty,  and  so  delighted  Mr. 

,>c  '{iiio'^'ous  visitors,  that  he  immediately  detennined  to  commenca 

tcr  bCnle  than  the  first.     Themacliinery  required  for  this 

I  r^'d  at  the  Canon  works,  under  the  direction  ot  Symington, 

to  a  double  boat  sixty  teet  long,  which  had  been  used  fur 

^  experiments.  A  trial  of  this  vessrl  was  made  on  the  Forth  and 

canal,  in    October  17HD,  and  wa»  found  so    efficacious,  that  iihc  glided 

I  the  water  ht  the  rale  of  nearly  six  miles  per  hour.      The  mechanical 

roent  of  this  vessel  was  precisely  the  same  as  the  former,  the  only 

being  its  increased  dimensions,  ofTording  strong  presumptive  evidence 

auect'ss,  and  hence  rendering  a  description  uf  its  constructiun  of 

interest  in  a  scientific  point  of  view  ;    which  we  shall  now  proceed 

h  reference  to  the  annexed  sketchi  which  repreftenta  a  lungUudiniJ 

the  vessel  and  its  machinery. 


I'd  aro  the  cylinders  of  the  engine^  which  are  a  modiBcation  of  the 
Ic  ehfcnne  as  patented  by  Mr.  Symington;  6  6  ure  thenor^les;  c  the 
'>'  -  the  valves;  ^i/the  air  pump  rods  ;  ee  connecting  chains; 

M?  the  paddle  wheels,  situated  and  wrought  in  a  trough, 
roiu  tne  -te-m  to  the  stem  of  the  boat,  and  allowing  free  ingress 
to  tJie  water;  A  h  ratchet  wheels,  for  communicating  motion  to  the 
wheels.  'Vhe  level  of  tlic  water  ii  expressed  by  the  norizontal  line 
the  boilvr  in  at  k. 
II.  -I  o 
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To  avoid  trencliing  upon  the  ■ 
elaiins  set  up  by  Mr.  Watt  in  the  i] 
lions  of  bis  patents^  Air.  SymiDgt 
compelled  to  resort  to  several  pecul 
trivances ;  which  we  shall  proceed  tc 
by  the  annexed  enlargea  section 
engine  only,  taken  from  Mr.  Syn 
Junior's,  account  in  the  Mechanic'sMi 
It  had  two  cylinders  open  to  the  atm 
at  the  top,  and  each  cylinder  had  two 
the  lower  ones  acting  as  air  pumps  : 
are  the  cylinders;  a  being  in  the 
receiving,  and  b  of  condensing  the 
c  the  steam  pipe;  dd  atmospheric 
producing,  by  their  alternate  action 
ratchet  wheels,  a  rotatory  motion ; 
the  exhausting  pistons ;  //steam  vaJi 
exhausting  valves ;  A  A  foot  valves ; 
charge  valves; //injecting  pipes;  mtfai 
Notwithstanding  the  decided  sue 
the  experiment,  Mr.  Miller,  most 
tunately,  suddenly  abandoned  the  s 
and  Mr.  Symington,  not  having  the  ne< 
funds  himself,  was  unable  at  that  t 
follow  it  up.  In  1801,  however,  ht 
menced  a  series  of  experiments  on  the 
and  Clyde  canal,  under  the  auspices  o 
DundaSfOf  Kerse,  with  theviewofsubst 
the  power  of  steam  for  that  of 
in  towing  vessels  on  canals.  These  ( 
menta  were  highly  successful,  but  the  proprietors  of  the  canal,  apprebi 
that  the  undulation  created  in  the  water  by  the  paddle  wheels  would  injv 
banks,  would  not  adopt  the  plan,  and  to  crown  Mr.  Symington's  disappoim 
the  Duke  of  Bndgewater,  who  was  in  treaty  with  Mr.  Symington  for  tb 
struction  of  eight  tug  vessels  for  the  use  of  his  canals,  died  about  the  same 
Mr.  Symington  receiving  the  news  of  his  death  on  the  same  day  that  the  d( 
of  the  canal  proprietors  was  notified  to  him.  These  accumulated  distp 
ments  appear  to  have  been  too  much  for  his  spirit,  and  he  retired  fro 
pursuit  in  despair. 


^ 


The  cut  above  represents  a  partial  section  of  the  Charlotte  IhmitM,  t 
the  vosels  constructed  by  Mr.  Symington  for  Lord  Dondas,  and  which  i 
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,  towed  two  laden  boaU,  of  70  ton*  each^  «  distance  of 
•uinmit  Itivcl  of  die  can&l,  at  tlie  rale  of  3^  miles  per  hour, 
right  a-hcad.     The  vessel  was  fitted  with  a  cjrliouer  of  22 
lit  i  feel  slftike. 

indrr,  placet!  huriztiiiLftlly ;  h  friction  rollers  supporting  the 
kptston  rod ;  from  the  uiidersidt*  of  the  crou  lirad  short  arrna 
rhieh  nrtr  attuetied  fttdo  rods  t/,  ^'iviii^  motion  to  the  belJ  crank 
rorit*  the  air  pump  rod.  u  also  the  plag  frame  r,  which  rc^dntea 
ike  Ixiiter;  y  llie  ulciini  ]>ipe ;  h  ft  the  steam  vulves;  ii  eduction 
action  pipe:  /the  condenser,  which,  with  the  nir  pump  n,  ia 
ciKtorn  n  :  0  in  the  man-hole  ;  p  the  safety  ralvc ;  q  the  paddle 
d  in  A  cavity  in  Uie  eentre  uf  the  stem  of  the  vessel,  which  waa 
!  lo  the  water;  r  the  crank  ;  s  the  connecting  rod.  The 
)  niddt>r!4  connected  hy  iron  rmls,  and  wrought  in  the 
.-  VL%%'  i  Jjv  the  steering  wheel,  t. 

I'ltaa  that  Symin^tou  retired  liearl-brokeD  fn)m  the  tJeld,  a  new 
peuffd  upon  it,  who  was  destined  to  achieve  for  steam  navigation 
which  It  never  after  receded,  but  on  the  cnntrnry,  has  progressed 
2  presimt  time.  This  was  the  celebrated  Fulton,  who,  by  bia 
Tseeprance,  finally  overcame  the  drtliculties  of  all  kinds  which 
in  the  utideruiking,  and  is  gent'rally,  and  in  one  point  of  view 
njustly,  considered  the  iiivenior  of  steam  navigation. 
)  was  born  in  Penntylvania,  came  over  in  1786  to  England,  where 
Lo  reside  many  yeum,  during*  which  time  he  became  llnuwn  to  the 
gewattT,  Karl  Stanhope,  Dr.  Cortwrighl,  and  other  individuala 
,  or  taking  an  interest  in,  stenm  n.-ivigation,  with  some  of  whom  ho 
U|>on  the  subject.     In    ITO'J  lie  ppKccded  to  Paris,  where  be 

K Willi  Mr.  LivingKtune,  then  minister  from  the  United  States 
nment.  Mr.  Livin^^stone  had  been  engaged  in  some  expe- 
vigiilinn  in  Americ'i,  and,  impressed  with  the  importance  of 
lltli  nuiivc  country,  he  advised  Kulton  lo  turn  his  mind  to  the 
aa  agrvL'd  between  them  lo  embark  in  the  enterprise,  and  imrae* 
;e  such  cxperirnentit  m  would  eimble  them  to  determine  how  far, 
mer  failures,  the  object  was  attainable,  and  to  Fulton  was  left  the 
!lion  of  these  experiments.  In  the  course  of  these  experiments, 
'Incrpnlly  made  with  small  models,  he  tried  many  of  the  modes  of 
tlekjind  been  at  various  times  proposed,  as  pumps,  endless  chains 
^^ple  likewiHG  appears  to  have  relurnrd  to  Enghmd  for  a  short 
IKvt&ited  Mr.  Symington,  whiUt  the  latter  was  engaged  in  his 
n  the  Forth  and  Clyde  cuunl;  and  it  is  stated  ilint  Mr.  Symington, 
got  op  the  *!eam  on  boArd  the  vessel,  (the  Charlotte  /)«/i//ajr,) 
,  with  Mr.  Fulton  on  board,  about  4  miles  and  back,  and  that  he 
nlldwed  Mr,  Kulton  to  lake,  notes  and  sketches  of  ihe  boat  and 
Ir.  Fulton  finally  deeidcsl  in  favour  uf  paddle  wheels,  and  pru- 

iuct  an  experimi«ninl  vessel  on    the  Seme.     The  length  of  the 
Kund  her  width  S  feet,  and  in  tht.'  autumn  of  1803   he  mode 
■  which  he  acquired  iiucfi  confidence,  that  orders  were  trans- 
Fftnd  Witlt  tu  prepare  a  .nteam  engine  to  be  sent  to  New  York, 
Ltirncd  to  Knglfind  to  watch  its  progress.     In  180ti  he  returned  tu 
,:.,',,.■•  t|>e  vessel,  and  in  the  spring  of  the  year  1807,  she  was 
'le  was  fixed  in  her  by  Boultou  and  Watt's  men.     This 
'il  oullu'e  I  hut  of  the  Argu,  was  named  the  Vitrmout  ;  she 
:tnff,  7  feet  deep,  18  feet  wide,  and  IGU  tont  burthen.      The  sie;«in 
"Jecl  di.imeter,  with  a  ^  feet  stroke;    ibc   pnddle  whcile  were 
Uie  floats  wei-e  4  feet  wide,  and  dipped  in  the  water  2  feet, 
the  vpcirl  itarled  i<n  her  first  ti^p.  which  wat  lo  Albany, 
lllrs;   which  disUmce  she  ttccumpliiihed  in  32  huUrs.      The 
formed  in  ttbuui  the  same  time,  und  both  in    going  and 
liglii  breeiej  (jein{j  uhi^ud,  i  le  whtdu  u  jh  [:er('ortned  by 
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Thit  trinmphant  ^rnenment  established  Fulton's  repnlatloDj  iftd 
this  fine  reuel  plied  oetween  New  York  and  Albany  as  &  pcjutf* ' 
■uccesa  was  suco,  that  a  oevr  vessel  of  larger  dimensionsi  oad  of  gmttf 
portionate  power,  was  coiiimencedduriug  ttie  some  year.    FfOf  ''■•■•  ■*■■»- t<« 
navigation  was  firmly  established  in  America,  and   went  <•: 
astonishing  rapidity.      Fulton  in  consequence   realizrd  Ui/ 
prosperity  was  not  without  alloy,  and  he  was  doomed  to  tx\ 
most  mechanical  inventors,  who  are  tuo  frequenlly  exposed  u- 
well  by  the  success  as  by  the  failure  of  Hteir  sL-)iein>>».    No  snuucz  had 
blisbed  the  practicability  of  his  plans,  than  attcmpla   wrre    cotni 
infringe  upon  or  evade   his  patent;   and    he   was  from    ilml  time  coi 
engaged  in  a  series  of  lawsuits  to  protect  his  hard-eonied  privileges.      In  ti 
sequence  of  the  expense  attending  theM>  proceedings,  and  ihat  of  tba  tiftn- 
meats  he  was  constantly  engaged  in,  although  he  lived  without  tiatciilatJM  « 
extravagance,  his  affairs  af^er  his  death  (which  happened  in  '-'•^r---*-   T'^''^' 
were  found  to  be  excessively  involved;  and   it  is  to  be   feo> 

reaped  but  little  benefit  from  his  meritorious  labours,    whicli >  ,'  _ 

ductive  of  aueh  signal  benefit,  not  only  to  bis  own  country,  but  Ut  the  vnli  m 
Urge.  I 

Although  we  have  said   that  in  one  sense  Fulton  may  be  cti-n%iAgrTA  ti0 ' 
inventor  of  steam  navigation,  we  feel  that  this  is  nut  exactly  the  puailirD  wlriBi 
he  occupies  in  relation  to  this  invention,  and  we  urc  the  term  for  waniof  c^ 
as  compendious,  and  at  the  same  time  more  accurate.     Suictly  apcakiaf;  l^^l* 
ton  canuot  be  »aid  to  have  contributed  anything  to  the  invcu'  r.^vibj 

the  mere  idea  of  moving  vessels  bv    steam,   Dr.  Allen  ar.  :  «*4| 

invented  and  published  practicable  plans,  by  which  it  ir.-  -^--  "  flfl 

than  70  years  prior;   neither  was  he  the  first  to  attempt  ''^^1 

either  here  or  in  his  own  country;  and  if  it  be  said  that  :..  .  '^^^| 

tjiined  complete  success,   we  reply  that  both  Symin^ion  ami  ^^^^| 

triumphed  over  the  mechanical  difficulties  of  the  task,  and  :i  "l^H 

completed  before  ho  took  it  in  hand.  And  yet,  notwithstanding  that  thtt^^H 
think)  undeniably  trne,  it  is  in  our  opinion  equally  true  thut  lt>  him  H^^H 
the  gift  of  steam  nnrigation,  with  the  various  blessings  whir  ^*^^| 

Although  the  invention  had  been  completed  by  others,  it  un  '^^^| 

at  lost  to  society,  which  did  not  appreciate  its  value,  unti  t-<i)t><ii  l^^| 
untiring  energy  and  perseverance,  practically  deraonstruted  its  Inutsfl^^^l 
importance,  and  forcea  conviction  upon  his  ignorant  and  iucrr  '-^^  •■-  '-*il^^H 
raries.      In  corroboration  of  thia  view  of  the  subject,   wc  '^^^| 

notwithstanding  Symington's  successful  labours,  it  was  iW-  '^^^| 

years  after  their  tcrmintition  that  the  first  steam  boat  was  C':  i  ^^M 

Britain,  and  then  principally  in  consequence  of  the  notices  Tiii^H 

to  time  appeared  uf  the  progress  of  steam  nangatiun  in  Ainenca.  1 

On  tlie  next  page  arc  given  engravings  of  the  arrangements  of  *  ^*?nB 
steam  boot,  which  is  common  on  the  river  Clyde.  J'lg.  1  reprifsentsa  lougiHflfl 
and  vertical  section,  from  stem  to  stem;  and  Fitj.  2  a  plan  of  the  same.  H^^H 
the  deck  removed.     Similar  letters  in  each  figure  refer  '  ~^^| 

At  a  a  are  the  boilers;  6  the  chimney,  leading  fixun  th<  '^^| 

c  is  the  steam  pipe,  which  receives  the  stcom  ir>->--       ■  ''^^| 

veys  it  by  a  cross  tube  to  the  two  cylinders  ti  //,  n  i  ^^M 

The  air  pumps  t  e  arc  worked  by  the  main-If  iir.i  -  ^^M 

motion  to  the  valves,  is  shown  at  j^.     A  A  y  ^^H 

boxes  in  section.     At  J  is  the  fore  cabin,    /  lif^^^ 

ill  the framingof  limber,  which  supports  a  plnUonn  or  deck,  (commonljl  CiSff 
tlte  gangway,)  which  nearly  surrounds  the  hull  of  the  veM^I. 

No  attempts  were  msde,  we  believe,  to  perform  sea  •■  >  ^'"'^ 

until  the  year   1818;  when  tliey  were    ejtiabltslied     '  ^*¥^ 

Shortly  afterwards,  the  Irish  mails  were  conveyed  between  L'u'^im  and  UoH 
head  by  regular  steam  packets,  I 

At  lengtli  the  longest  vovbj^os  were  attempted  hv  strair.     In  Utr *"^ 

the  Eaterpriff^  a  vessel  of  470  tons  burthen,  and  I'-'O  hones,  pen  '■ 
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India.  She  left  the  land  on  the  16th  of  Augast,  and  reached  Calcutta,  Dec.  7, 
1825;  being  113  days  from  the  land  to  Diamond  Harbour.  She  uied  boJi 
sails  and  steam.  The  greatest  run  by  sail  in  24  hours  waa  211  miles ;  the  leut 
39  miles.  The  greatest  run  by  steam,  aasisted  by  sail,  waa  225  miles;  the 
least  80  miles.  Slie  steamed  G4  days,  and  the  rest  of  the  time  waa  under  uil 
The  consumption  of  coal  was  5S0  chaldrons,  or  about  9  chaldrons  per  daj. 
She  rendered  essential  services  to  our  arms  during  the  Burmese  war. 

A  recent  application  of  the  power  of  steam,  which  is  calculated  to  be  of  ngnsl 
benefit  to  the  commercial  marine  of  this  country,  is  the  employment  ctf  it  oaa 
limited  scale  as  au  auxiliary  to  shipping  during  calms  and  light  ain.  OneoT 
the  first  vessels  in  which  steam  was  so  applied  was  the  Maria,  of  460  tws 
register,  which  sailed  to  Bombay.  She  was  fitted  with  a  propelling  appantui, 
the  invention  of  Mr.  J.  Melville,  and  designed  principally  for  the  purpcwoT 
propelling  sailing  vessels  in  calms,  to  which  purpuse,  it  appears  to  ui  to  be 
extremely  well  adapted.  The  annexed  figure  shows  an  elevation  of  tbe 
apparatus  as  applied  to  the  Maria,  a  is  the  engine  shaft,  situated  betwero  the 
two  propelling  shafts,  b  and  c.  These  three  shafts  are  caused  to  rerolTe 
together  with  equal  velocities,  bv  means  of  three  spur  wheels,  of  equal  diam^er^ 
fixed  one  upon  each  shaft  within  the  vestie) ;  and  therefore  shown  by  dottei 
lines.  Upon  the  outer  ends  of  the  shafts  6  and  c  are  fixed  the  cranks  c^todc^ 
in  diauietrically  opposite  directions,  so  that  they  remain  constantly  parallel  o 
each  other  ;  but  whilst  one  crank  is  ascending,  the  other  is  descendmg ;  /snd^ 
are  the  propelling  levers,  or  stems,  to  the  lower  ends  of  which  the  floats  m  sod  m 
are  attached.  These  levers  turn  upon  the  pin  of  the  propelling  cranks  i/andr, 
and  are  guided  in  their  niutiuns  by  the  radius  rods  h  and  i,  connected  tothrir 


upper  ends.  The  radius  rods  are  connected  to  q  easfiron  framr,  *,  wfiich  is 
supported  on  two  brackets,  /  /,  attached  to  the  side  of  the  vessel.  Tlia  princip*! 
diutensions  of  the  apparatus  are  as  follows : — 

Feet      In. 

Diameter  of  cylinder 0     lOf 

Length  of  stroke 2       0 

Diameter  of  the  spur  wheels  at  the  pitch  lines  .     .     4     10 
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Feet  In. 

Diameter  of  the  paddle  cranlcs 3  0 

Breadth  of  paddles 2  0 

Depth  of     ditto 2  0 

Sttbflcouently  to  the  instance  of  the  Marla^  numerous  vessels  have  been 
itttd  with  auxiHaiy  steam  power ;  and  "  auxiliary  steamers  "  are  now  employed 
m  siTenI  trading  lines.  These  being  built  expressly  for  the  purpose,  hare,  in 
tmoat  cases,  screw  propellers.  Amongst  the  largest  of  these  vessels  is  the 
^wBithpe^  of  600  tons,  and  the  Emerald^  of  70U  tons^  and  50  horse  power, 
rs^iing  between  London  and  Belfast;  and  the  Sarah  SancUj  of  1000  tons, 
riding  between  Liverpool  and  Rio  Janeiro. 

Ths  government  likewise  appear  to  appreciate  the  advantages  which  may 

iccTue  to  the  navy  from  the  application  of  steam  as  an  auxiliary.      In  addition 

lo  aeveral  guardships  at  the  different  ports  so  equipped,  the  Ampkion,  36  gun 

frig^)  of  about  1500  tons  burthen,  has  been  fitted  with  a  screw  propeller, 

driTen  by  engines  of  300  horse  power.      By  means  of  tliis  steam  power,  she 

can,  it  is  stated,  command  a  speed,  under  ordinary  circumstances,  of  nearly 

7  IcDoti  per  hour  under  steam  alone ;    and  with  steam  and  sail  combined,  a 

speed  vbich  in  all  cases  shall  render  her  superior  to  every  other  mere  sailing 

ihxp  she  may  meet  with.     Another  "  auxiliary  "  frigate,  the  Arrogant,  of  1850 

tons  and  360  horse  power,  with  a  screw  propeller,  is  building. 

The/cBowing  Table  contains  some  of  the  dimensions  of  the.  kidl  and  machinery  qf 
sinne  qf  the  largest  steam  vessels  yet  built. 


siMBitsioys. 


Kttnme  length    ••«..> 

IMttfl,  under  Deek 

DittisKeel 

Bmdth  within  the  Paddle  Boxes 
Ditto,  incloding  dluo  .  .  .  . 
OtptfaofHoIdKtMidahipe    .    . 

Vow  of  Spece 

Toougeof  Engine  Room      .    . 

Tetal  Tonnage 

Povar  of  Snglnea 

Diameter  of  Crlinden  .... 

LtfDgth  of  Stroke 

Dlnmetar  of  Paddle  Wheels  .    . 

TotiU  w^lit  of  Engines,  Boilers) 
and  Water j 

Tf>t«l  wri^t  of  Coals,  30  dsyt\ 
oonrampdon } 

Total  weight  itf  C»go  .... 

Drmutfitt  of  water  with  the  sboTe^ 
wd^tofStorea  .    .    .    .     j 


Great 

Western. 


330 

312 

20S 

35.4 

59.8 

23  2 

679i 

641| 

1321 

450 

73 

7 

28.9 

480 


250 
10.8 


Terrible, 
Steam 
Frigate. 


236.2 
42.6 


27.4 


1550 


18.9 


British 
Queen. 


275 

245 

225 

40 

64 

27.6 

1053 

963 

2016 

500 

77i 

7 

30.6 

500 

750 
750 
16.7 


PresideDt. 


265 
238 
220 
41 
64 
23.6 


1840 
540 
80 

H 

31 

500 

750 

750 

17 


Great 
Britain. 


322 

289 
51 

36 
1000 

3443 

4  0/88 
6 

740 
ISOO 


feet. 


horses. 
Inches, 
feet. 


feet 
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SECTION  U. 


mZ  CONSTRUCTION  AND  ARRANGEME.VT  OP  STEAM  VCWCU. 


D(fr«>micvt  Wtupon  Slpsm  and  Sailing  VcsuU. — Furmand  PrnxitiT'/mnt — B^Ulaac*-— BaH^V^ 
Ki]tcririiL-tit«.~lltiu<'ir«  Ex;>*rim<.i]U. — llenutrltAt))*  deviAiimit  Trom  Uie  mA^iami  )m  4 
vvlority.  — "  Th«  Solitary  wnte  or  |iro|nv«ilon  "  not  dcpaQilont  uiKHi  form  or  »tM»ils  M^l 
llic  ^l(r[>th  '•(  Uiir  fluid. — Mr  Hi^tifttun  •  a(.-viilcutiil  iltoc'ivery  uf  a  diminutioa  of  mill—  t 
rertaiii  inciv«i«<l  vvlncitlc*  of  iD'jti»n. — Vonn  of  vru«l  of  IbaaC  mulADoe. — Tlw  "  Vm'-* 
line*  of. —  Sir  J.  Hobison's  Experlmenw  — Mr.  Oldlmm'i  tmnfwticm  Itr  i 
meatsl  appAraliu. — T*ble«  shoirinff  ictulu  of  c  x  perl  men  tx, — I*r«portlon  of  ja^w^ta' 
or  AdnMiiumiiiint. — Velocity  of  the  (n^?«t  Amcrlcrtn  ilciiiD  mil. — A)ii>rvtYiftt««e  ~ 
loRltftfCB,  power,  And  coodumfiiioii  of  fuel. — Mr.  Mcti^jn'*  .i»»iK'ninirit  ■■{  ,,ui-  i.f'i>^rtj^  rf] 
lo  tontij^tv.^DimenBluiu  uf  Kcvpnil  GuvMnmr  :  i 
a  6oO  Urn  ttvam  packL-t.— Diajjiami  of.  — S.  , 
mcdiod  uf  Iltacimal  PlAakln^.— Iron  TctaeU 

bo«t  "  Albnrkah  "— rtinitrucilon  ard  dimnuiona  uf  die  buU  urtil  macbiciuj  i-t  • 
lUtam    itiip.    "  Uivat    UntaU)."'T«ili  boaU. — Tbo  tpvMt  Aoutticati  ktxum  i«j' 
Iwju  boat*. — Cienitnur*  Iwio  buttti. 

Ik  proceeding  to  describe  the  form  and  constructioQ  of  ttvnm  hosts,  «r  Ail 

commence  by  noticing  the  points  in  which  ihey  most  differ  fmi! 

Ad  the  wind  is  gctiiTslly  more  or  less  oblique  to  a  vessel's  <:•■ 

against  the  aide  of  the  vessel,  and  as  the  centre  of  etlbrC  of  i! 

is  at  a  considerable  height  above  the  longitudinal   axis  of  r^ 

acta  vritl)  consiilernble  leverage  upon  the  sails  and  masts,  to  «  . 

heel,  or  incline  over  to  one  side:    to  counteract  this,  and    l-.u;  .,r     d  <i     -a 

lateral  stability,  or  hliflheas,  the  breadth  of  Bailing  VL»88eU  refjiin. j  lo  btu  i 

greater  proportion  to  the  length  than  is  necessary  in  steam  vessels :  tlie  wrwk 

of  ihc  impelling  force  in  the  latter  being  exerted  in  ihe  line  <>f  tin'  v.-»^■^l 

course.     Sailing  vessels  likewise  require  to  be  of  greater  c^  : 

than  steamers,  to  prevent  their  being  driven  iBterally  out  of 

lo  leeward,  as  it  is  termed,)  when  (he  wind  iscontrary;  steani'.T 

of  proceeding  directly  head  to  wind,  the  point  to  be  chiefly  att.  :.i'. 

the  form  of  the  hull  he  such  as  to  oppose  the  least  resistance  to  Mi  >'.^r  a  [ 

and  as  the  resistance  depends  chteily  upon  the  area  of  the  iunti'.  t-.  1  ii 

section,  their  breadth  and   depth  arc  generally  considerably  Ic^n  than 

sailing  vessels  of  the  flame  tonnage,  and  the  requinte  capacity  ia 

8  proportionate  increase  of  length;  thus,  whilst  in  sailing  vessels  the 

is  rarely  less  than  one-fourth  of  the  length,  in  steam  vetsela  il  is  frc 

only  one-seventh.     Other  advantages  likewise  result  from  tliis  dmngr 

proportions:    steam  vessels   bcmg    employed    chiefly   as   coasters,    th 

draught  of  water  enables  them  to  enter  harbours  which  wnuld  oth 

inaccessible  to  them.     Their  increased  leogtli  also  assists  in  prM0TV 

parallelism,  upon  which  their  velocity  greatly  depends;  nnd,   m  lh«y 

pitch  so  suddenly  nor  so  deeply  in  heavy  4eus,  they  hold  tbcii 

the  hull  and  maehinery  are  less  strained.      Their  inorviiae<: 

all'ords  greater  accoiumodutioD  fur  possengera,  which  ia  a  very  great  uuv 

RfiisUtncc  </  Fioatln^  Iio<iic». — The  tineslion  as  lo  Ih**  1—='  '■■-"•  *" - 
is  one  which  bus  long  excited  much  aticntion  in  this 
Manv  attempts  have  been  niude  to  determine,  both  by  w 
And  by  experiments,  the  amount  of  the  resistance  of  water  to  i 
forms,  and  the  form  of  least  rcsiatance.     But,  »ino«  the  applu 
the  purpose  of  navigation,  the  question   becomes  Mlill  mort-   >  ..  [-   i  : 
from  the  great  expense  of  steam  comiwcd  with  wind,  oa  a  pi   m'  iiiu^  \'^< 
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die  space  occupied  by  the  machinery,  which  tends  ^eatly  U) 
that  con  be  allotted  lor  fuel,  and,  coikiequently,  the  time  which 
i  '  »^n,  it  becomes  of  the  utmost  importance  to  economiwj 

L  ;  ilm  resistance  a«  far  as  poRsibte.     The  question  also 

*ici  .)j-|Mv>acbcJi  to  accuracy  in  the  solution  in  the  ease  of  steamers 
of  sailing  vevselii,  as  uxjierinients  may  be  conducted  flo  as  to 
ore  to  practice  in  the  former  cose,  than  in  the  latter.  The  pro- 
l  of  iteam  is  likewise  more  direct  than  that  of  wind,  and  ita  foree 
|C  ftnd  cosily  comjnticd  iliao  that  of  (he  viad,  which  is  constantly 
cannot  b«  aocuratcly  estimated. 

Experiment4. — The  most  extensive  seta  of  experiments  upon  the 
fluids  to  floating  bodies,  are  those  instituted  in  Sn-edcn,  under 
and  At  the  expense,  of  tlic  Society  of  Iron  Masters  of  Stockholm, 
rimentB  wliich  were  commenced  in  this  country  by  the  Society  for 
nent  of  Naval  ArchilecturCf  but  which  were  aubgcqucntly  carried 
the  late  Colonel  Beanfoy,  who  devoted  upwards  of  twelve  years  to 
lits,  and  tu  the  calculatiuriH  founded  thereon,  and  expended  several 
pounds  in  the  prosecution  of  biit  researches.  The  results  of  his 
since  his  death,  been  given  to  the  world  by  his  son,  H.  Beaufoy, 
Itbeth ;  who  published  the  experiments  in  a  thick  extra  quarto 

g-~'^  a  zeal  in  the  cause  of  science,  and  a  generosity,  congenial 
bas  printed  ]|500  copies  "/or  iAe  honour  of  grattutou*  duh 
dns  most  laborious  investigations  of  the  resinlancc  of  water 
great  diversity  of  forms,  and  at  greatly  varying  velocilici;  un- 
tkowcver,  the  conditions  exclude  circumstance:!  which  materially 
result  in  all  practical  caseit,  and  the  conclusions,  therefore,  must 
i  rather  as  abstract  truths,  than  as  pointing  out  (lie  results  to  be 
mtctice,  unless  modified  by  allowances  for  the  actual  circumstances 


V»  Kxp^'fimenU. —  In  order  to  render  the  deductions  of  theory 
Uit  with  tlie  results  obtained  in  practice,  J.  S.  Russell,  Esq.,  of 
Doducti^d  a  series  of  experiments  in  the  years  1834  and  1836. 
th  and  Clyde  canal,  under  circumstances  more  analogous  (o  the 
al  practice  than  those  of  previous  oxporimenten.  He  has  since 
ount  of  these  experiments  in  Vol.  XIV.  of  the  Transactions  of 
[tety  of  Edinburgh,  of  which  we  shall  avail  ourselves  for  a  few 
19  account  is  highly  interesting,  and  likely  to  prove  of  great 
hr;  Mr.  Kuftsell  having  ascertained  the  existence  of  certain  phe- 
beforc  adverted  to,  as  well  as  the  laws  which  regulate  them; 
preat  light  on  many  intricate  and  perplexing  points,  and  go  far  to 
le  discrepancies  which  most  accounts  of  extensive  series  of  expe- 
it. 

observes,  that  the  lav  which  connects  tlie  resistance  of  the  fluid 

nd  power  of  the  velocity-,  agrees  very  rearly  with  the  motion  of 

re  wholly  immersed,  and  willi  the  motion  of  floating  bodies  that 

velocities,  and  arc  placed  in   certain    circumstances ;    but   it  is 

ous  in  its  direct  application  to  the  motion  of  floating  bodies  at 

^'  '   under  differi-nt  circumstances.     In  every  large  collection 

1  •M  arc  to  be  met,  where  the  resistance,  instead  of  follow- 

U    .'■■:   -'J*. ires  of   the  velocities  directly,  has   been  found  to  vary, 

every  different  power  of  the  velocities,  from  the  first  to  the  fourth 

Uso  in  the  inverse  ratio  of  some  of  these  powers.     Two  \eTy 

fttions  of  this  lire  given  in  the  following  e.\perinieuts  by  Mr.  Uusseil; 

rint?  an  increase  of  resistance,  corresponding   with  a  very  high 

nd  llie  other  exhibiting  a  decrease  vf  resistance,  with  an 

4  _  Lixter  than  the  former-     They  were  made  October  \S, 

utui^  body  weighing  12,579  lbs, ; — 

4  V 


GOG 


RUSSELL'S  KXPERIMENTS. 


Space  dpscribed. 
Experiment  1.       1,000  ft. 
„        2.       1.000  ,. 


EXAMPLE    I. 
Time.        Velocity  In  feet  per  Second. 
8-51 


117-5 
93-5 


10-69 


233 
425 


XXAHPLB    II. 

Experiments.      2,640  ft.  302-  876  261 

,,        4.  500  „  35-  14*28  251 

Id  the  first  two  experiments  it  will  be  seen  that  the  resistance  incretMai 
greater  ratio  than  the  squares  of  the  velocities,  by  nearly  15  per  cent;  Mi 
in  the  last  two,  in  which  the  velocity  increases  from  8.76  to  14.28,  the  resitaDi 
actually  becomes  less,  amounting  to  scarcely  |  of  what  the  law  of  the  Mpami 
the  velocities  would  indicate. 

The  result  of  Mr.  Russell's  investigations  appears  to  establish  the  foUonf 
conclusions : — 

That  the  resistance  does  not  follow  the  ratio  of  the  squares  of  the  veloeilii; 
except  in  those  cases  where  the  velocity  is  low,  and  the  depth  of  the  flmdM- 
siderable.  That  the  increments  arc  greater  than  those  aue  to  the  mptati 
the  velocities,  as  the  velocity  approaches  a  certain  quantity,  which  is  deterHOii 
by  the  depth  of  the  fluid.  That  at  this  point  the  resistance  attains  a  M 
maximum ;  and  that  here,  by  certain  elements  of  the  form  of  the  body,  vdi 
the  dimensions  of  the  fluid,  they  may  become  infinite.  That  immediatdyrfs 
this,  there  occurs  a  point  of  minimum,  where  the  resistance  becomes  mnekhl 
than  that  due  to  the  square  of  the  velocity ;  after  which  it  continues  to  ntin 
increments  of  which  the  ratio  is  less  than  that  due  to  the  square  of  Ute  vdodj^ 
That  according  to  the  law  of  progression  which  has  been  ettaUished,  ■ 
resistance  will  reach  a  second  point  of  maximum  when  a  Telod^sMb 
obtiuned  of  29  miles  per  hour,  after  which  it  will  be  rapidly  diminnbed  ftt 
every  increase  of  velocity. 

These  singular  deviations  of  the  law  of  resistance  from  a  uniformly  pronoin 
ratio  arise  principally  from  two  causes,  but  slightly  (if  at  all)  adverted  to  If 
former  experimenters.  The  first  of  these  is  an  emersion  of  the  fioatiii|  MT 
from  the  fluid,  due  to  the  velocity  of  the  motion  of  the  body,  and  by  whichlt 
dynamic  immersion  is  rendered  less  than  the  statical  immersion  of  the  bod|ri> 
the  fluid.  The  second  is  the  generation  of  waves  by  the  floating  bodjiiAi 
direction  of  its  motion,  which  afiect  the  form  and  surface  of  the  fbadt^ 
position  of  the  floating  body,  and  of  the  resistance.  Thevelocity  of  these  ni* 
(which  Mr.  Russell  calls  the  toave^  or  the  tolit^iry  wave  of  progreuum)  depak 
neither  upon  the  form  of  the  floating  body,  nor  the  velocity  of  its  motioiii  W 
solely  upon  the  depth  of  the  fluid. 

The  first  of  these  phenomena  had  been  slightly  noticed  by  some  previatf 
observers,  but  the  fact  was  questioned  by  many  writers.  Mr.  Russell,  howcMI 
has  established  the  fact  experimentally,  and  has  laid  dovrn  the  theory  by  vUA 
it  is  to  be  accounted  fur.  To  ascertain  the  fact  of  emersion,  the  foUon^ 
experiments  vere  made.  A  slight  skiff' was  fitted  with  12  glass  tubes,  accuzsM 
graduated,  which  passed  through  holes  in  the  bottom  of  the  vessel,  and  i 
open  at  both  ends,  so  as  to  allow  the  water  to  rise  within  the  tubes  to  the  I 
of  the  water  outside  the  boat.  The  boat  thus  fitted  was  drawn  along  the  c 
at  different  velocities,  and  the  height  at  which  the  water  stood  in  the  tubes 
carefiilly  noted  by  an  observer  seated  in  the  boat.  The  immersion  of  the 
when  at  rest  being  2.7  inches,  the  dynamic  immersions  were  as  under  :— 

MILRS    PER    HOUR. 


Velocities. 


Dynamic  Immersions. 


2.7 


2.G 


2.6 


5.16       6.43      11 


%S 


l.» 
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itu  cleirl^  nttabliniici)  the  fuel  by  exi>cnttKMtt«  Mr.  HuMcll  givM 

be  propontiuti  in  ('^|lllUlaUon  of  it,  viz.,  tUat  the  preuure  dowiiwardi) 

hy  a  \>oi\y  in  mulion  At  a  given  velocity,  is  diminislicd  by  a  (juaality 

^  tirenur^   of  a  cntanin   ol   the  fluid,  having  the  hcigliL  due  to  thu 

[ibc  motion.     The  form  of  the  fluating  body  is  no  element  in  the 

Fnier&toti,  the  taw  bving  a  Ki'ncrol  uiie,  and  harinc  for  its  foundation 

principle,  that  gravity  acting  on  a  solid  body  during  a  ^iven  unit  of 

iBtant  quantity,  and  thut  the  di^plticement  of  tbt*  fluid  by  the  weight 

r,  1)1-':  lUty  that  incrcAsea  both  with  the  velocity  and  with 

of  :  ment^must  uhimately  be  equal  in  qunntily,  as  it  is 

UreciM'ii  Mre  uf  the  solid  downwards  by  gravity.  When, 

dapth  4)1  entail,  the  results  will  be  moditied  by  the  wave, 


second  und  chief  cause  by  which  t]ie  resistance  is  in- 

•Mr.  Kussell  concludes,  from  his  investii'ations,  that  the 

kflhs  e^uihhriuni  an»in;;^t  the  narlicleaof  the  fluid  which  has  been 

itie  motion  nf  a  QuAtin^  body,  ia  effected  nol  co  much  by  the 

if  currenti  in  the  fluidf  ns  haA  been  biiherio  generally  asauined,  ai 

ration  of  waves,  whicli  form  elevations  in  front  of  the  moving  body. 

travel  to  n  ereat  diHtancc,  with  a  velocity  which  is  nearly  uuifurni, 

spends  bdIcIt  upcin  (lie  depth  of  tlie  fluid;    and  in  channels  of 

'ion  dacd  not  differ  iiensibly  from  tliat  which  ii  acquired  by  a 

freely  by  gravity,  through  a  space  equal  lohulf  the  depth  of 

ebannel  *t.5  feet  deep,  tliu  velocity  of  the  wave  is  about  8  mtles 

lee  will  chiefly  depend  upon  the  relative  velocities  of  llio  wave 
rcuel ;  the  reeistoncc  iocreaftCB  rapidly  oi  the  velocity  of  the  vessel 
that  of  th«  wave. 

v««tei  moves  slower  than  tbc  warej  the  elements  of  incrcasfU 

immersion  of  the  bow  in  tlic  anterior  wave, 
latiun  of  the  loii>nludinal  axis  uf  the  floating  body,  so  as  to  cbuiigc 
'a     '     '       I'udy. 

^  iun  oppoHcd  toresUtance— tltcsineoflbeinclination 

vl-ii^l.'v  ui  the  lateral  current, 
stable  shows  the  rapid  increase  of  resistance  in  approaching  the 

iv«.     it  is  exttdcted  from  the  cxperimenta  of  1838. 


llliPAaiMfiNT    1. 
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!s  per  Hour.  Reais,  Ibi 


6.05 
5.45 
0.49 
7.57 

7^68 


5^25 

78.5 
111. 


of  Wave,  S  Miliw, 


Miles  per  Hour.  Reals,  lbs. 


.'5.05 
0.19 
6,-Ifl 
6.81 
7. 


95 
152 

3S(i 
392 


V«locity  of  Wave,  8  Milea. 


be  fUppovrd  that  the  vessel  had  created  a  wave  by  its  motion,  and 

nble  to  lift  the  vessel   entirely  out  of  the   water,  and  place  it* 

top  of  the  wave,  the  stem  being  aiitciior  lu  the  wave,  and  its  stem 

of  such  funn  as  to  remain  in  a  slate  of 

jving  the  fonn  of  the  wave,  and  that 

•'cp  it  in  the  same  relative  position  to 

obtained: — 

..j;i«onlal  position,  and  would  present  the 

r»e  ^rcliun  uf  resistance. 
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2. — ^The  immersion  of  the  vessel  being  increased  hj  the  heieht  of  the  creiftof 
the  vave  around  its  centre  of  gravity,  the  head  and  stem  displaeements  wooU 
be  diminished  (the  total  immersion  being  a  constant  quantity)  by  the  tmaaxd 
of  excess  of  central  displacement. 

3. — The  velocity  of  the  vessel  being  now  increased  beyond  that  of  the  wan, 
the  waves  of  displaced  fluid  continually  falling  behind  the  poinU  where  tbey 
were  raised,  would  form  a  series  of  great  central  waves,  bearing  the  vessel  m 
their  summit 

When  the  velocity  is  greater  than  the  ware,  it  might  be  expected  that  ths 
wave  would  be  left  behind ;  but,  in  this  casej  it  should  be  observed  that  a  nev 
wave  is  formed  at  every  instant  by  the  motion  of  the  vessel  through  the  water, 
whatever  he  its  velocity;  for  the  displaced  fluid  thrown  aside  at  the  bov 
generates  a  series  of  waves,  which  move  with  a  less  velocity  than  the  vom^ 
and  fall  back  behind  the  bow. 

It  is  always  found  that  the  commotion  produced  in  the  fluid  at  velocities  lea 
than  the  wave  is  greater  than  at  velocities  exceeding  that  of  the  wave.  Hw 
stem  of  the  vessel  in  the  latter  case  enters  water  which  is  perfectly  smooth  mA 
undisturbed,  because  no  wave  has  previously  passed  before  the  vessel  to  prodaee 
any  anterior  derangement. 

It  is  to  the  diminished  anterior  section  of  displacement  produced  byratuBgs 
vessel  with  a  sudden  impulse  to  the  summit  of  the  progressive  wave,  thsts 
very  great  improvement  recently  introduced  into  canal   transport  owes  ib 
existence.    The  isolated  fact  was  discovered  accidentally  on  the  Glasgow  ui 
Ardrossan  canal,  which  is  a  canal  of  small  dimensions.     A  spirited  bonc^  is 
the  boat  of  Mr.  William   Houston,  took   fright,  and  ran  on,   dragging  the 
boat  with  it,  and  it  was  then  observed,  to  Mr.  Houston's  astonishment,  flat 
the  foaming  stem  surge,  which  used  to  devastate  the  banks,  had  ceased;  sod 
the   vessel   was  carried   on    tlirough   water    comparatively  smooth,   with  i 
diminished  resistance.     Mr.  Houston,  perceiving  the  mercantile  value  of  tlw 
fact,  devoted  himself  to  introducing  on  that  cand  vessels  moving  with  thisb^ 
velocity.     The  result  of  this  improvement  has  been  to  bring  from  theconveyaDct 
of  passengers  at  a  high  velocity  a  large  increase  of  revenue  to  the  canil  pro- 
prietors.   The  passengers  and  luggage  are  conveyed  in  light  boats  about  60 
feet  long,   and   six  feet  wide,  made  of  thin  sheet  iron,  and  drawn  by  a  pair 
of  horses.      The  boat  starts  at  a  slow  velocity  behind  the  wave,  and  at  a  gins 
signal,  it  is,  by  a  sudden  jerk  of  the  horses,  drawn  up  on  the  top  of  a  nre, 
where  it  moves  with  diminished  resistance,  at  the  rate  of  7,  8,  or  9  miles  per 
hour. 

It  appears,  from  the  experiments  of  1835,  that  a  vessel  lias  convened  oo' 
canal  given  weights  with  the  following  forces  : — 


1  Moving  Force. 

Weight  Moved. 

Velocity. 

71.5  lbs. 

19.222  lbs. 

4  MilesperHour. 

86.      „ 

19.222    „ 

4.5         „ 

112.      „ 

19.222    „ 

5.2 

210.      „ 

8022       „ 

11.3 

264.      „ 

9262       „ 

13.6         „ 

331.      „ 

10.202    „ 

15.1         „ 

In  these  experiments  the  vessel  which  experienced  the  least  resistsnecv* 
one  designed  by  Mr.  Hussell,  and  to  which  he  gave  the  name  of  2%e  Ifarf. 

This  vessel  was  of  very  peculiar  form,  which  suggested  itself  to  Mr.  Run* 
as  a  form  of  least  resistance,  and  which  even  surpassed  the  expectations  he  bul 
formed  of  the  facility  of  her  motion.  The  lines  of  entrance  are  parabofie 
tangent  arc%  having  a  point  of  contrary  flexure  between  the  maximum  transvoH 
section  and  the  stem.  The  mn  is  formed  of  elliptical  arches,  and  uhtU 
means  so  6ne  as  mns  usually  are.  Mr.  Russell  was  led  to  devise  this  wai 
from  an  opinion,  confirmed  by  long  observations,  that  the  maximum 
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b  a  vessel  of  ordinary  form  is  experienced  in  tbe  immedialc  vicinity  of  the 
'vtcm;  that  the  water  there  '»  thrown  aside  with  a  velocity  much  greater  limn 
13  rrquisitc  to  remove  (he  parliclrn  iVom  the  space  to  be  passed  over  by  the 
micri'etltng  points  of  the  bow.  This  head  of  water  at  the  bow,  instead  of  being 
merely  thrown  aside,  is  also  thrown  upwards  and  forwards,  su  as  very  much  to 
increase  the  resistaiice  beyond  wliat  appears  necessary  for  the  transit  of  t)io 
vip£4el.  It  occurred  to  him,  that  a  fonn  might,  perhaps,  be  obtained  which 
would  not,  at  any  given  velocity,  raise  a  head  of  water  above  the  level,  but 
merely  give  to  tlie  particles  displaceil  the  minimum  of  lateral  motion  required 
to  permit  the  transit  of  the  vessel.  From  his  investigations  he  obtained  a  curve 
which  appeared  to  him  to  be  a  curve  of  least  resistance,  and  the  vessel  named 
The  ff'avt  was  built  conformably  thereto ;  and  the  truth  of  his  theory,  being 
tested  by  experiment,  was  fully  confirmed.  This  vessel,  wlien  deeply  laden, 
and  moving  with  a  velocity  of  bevcnteen  miles  an  hour,  causes  no  spray,  foam, 
■urge,  nor  head-water  at  the  buw,  but  the  water  is  parted  smonthly  and  evenly 
asunder,  and  quietly  unites  alter  the  passage  of  the  vessel  ;  adhesion,  alone,  to 
the  vessel  drags  forward  a  film  of  adjacent  fluid ;  all  else  remains  quiet  and 
■mooth. 

The  form  of  The  Wave  has  been  followed,  as  nearly  as  circiimstouces 
would  admit,  in  some  steamers  recently  constructed,  and  the  results  have  been 
highly  latiifactory. 

Sir  J.  Hcbieon'i  Experiments. — Prior  Vo  the  experiments  of  Mr.  Russell, 
J.  Robison,  Esq.,  afterwnrtls  Sir  J.  Robison,  hatl  instituted  a  series  of  experi- 
ments on  the  Forth  and  Clyde  canat,  with  the  view  of  ascertaining  l]ic  best 
{brm  of  canal  boats.  Of  these  experiments  (to  which  those  of  Mr.  Uussell 
may  be  considered  as  a  sequel,  as  they  were,  we  believe,  undertaken  at  the 
iggesdon,  and  made  chieHy  at  the  expense,  of  Air.  Robison)  he  has  furnished 
intercsdng  account,  in  a  communication  to  the  Sociel^  of  Arts,  which 
ipeared  in  the  Transactions  of  the  Society  for  1S33,  from  which  we  make 
W  following  extract : — 
"  Four  models  were  prepared  of  the  following  dimensions — 

Ft.    la.  Ft.  Ft.    In. 

No.  ]  WQB  8  3  Long,     3     Wide,  and  1     0     Deep 

»    2  „  8  3         „         2         „  10,. 

II    3  H  8  3         „         2         „  16         I, 

„    4  „  9  1  each  part  1  foot  wide  10         „ 

And  the  weight  of  each  187|  lbs. 

**  No.  1  was  quite  flat  on  the  floor,  rounded  at  the  bilges,  and  perpendicular  in 
(he  sides  at  the  midships  section,  but  with  u  fme  entrance  and  run. 
**  No.  2  was  made  in  the  proportions  of  au  ordinary  coasting  tradei. 
**  Noi  3  in  the  proportions  of  a  sharp  built  schooner. 

"No.  4  was  a  twin-boat,  similar  in  ils  dimensions  to  No.  I,  only  that  the 
breadth  of  each  portion  was  half  of  the  other  breadth  :  the  deplh  was  the  same. 
**  The  weight  of  all  the  models  being  alike,  their  displacement  of  water  waa 
[usi,  ailhough  their  draft  or  deplh  of  immersion  was  necessarily  diflcrent. 
'  "The  usual  way  of  trying  the  resistance  of  floating  bodies  is  by  drawing 
^m  across  a  dock  or  basin  by  a  cord,  running  over  delicately  hung  pullies, 
*ui  s  high  mast,  and  with  certain  weights  attached ;  the  time  is  accurately 
noiei]  which  each  form  requires  to  move  through  a  certain  space,  and  the  coui- 
P^'stite  resistances  are  calculated  from  these  elements.  This  method  presents 
iBuaj-  ditficullies  and  disadvantages.  1  was  enabled,  however,  by  a  suggestion 
rfrutn  (ui  ingenious  friend  (Mr.  Oldliam,  of  the  Rank  of  Ireland),  to  adopt  a 
>uch  more  summary  and  satisfactory  way  of  determining  the  comparative 
[•trtsnce  of  the  different  models;  and,  as  it  was  the  comparative  resistance 
which  required  investigation,  1  hod  uo  occasion  to  go  through  the  more 
process  of  trying  the  resistance  only,  and  of  incurring  the  risk  of  error 
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from  mistake  in  reading  off  the  indications  of  the  dynamometer.  I  prepared, 
accordingly,  a  spar,  or  yoke,  sixteen  feet  eight  inches  long,  which  was  divided 
into  100  parts  of  two  inches  each :  a  small  eye-bolt  was  fixed  at  each  eztremii^f 
and  a  shirting  hasp  was  fitted  to  the  middle  part  With  this  yoke  all  the  expe- 
riments were  made,  by  the  two  following  processes:- — First,  a  model  vn 
attached,  by  a  slender  tow-line,  to  each  eve-bolt,  and  the  hasp  was  fixed 
exactly  in  we  middle  of  the  yoke,  and  linked  to  an  outrigger  on  the  ttesa 
vessel,  which  was  then  set  in  motion  at  the  required  speed.  If  it  was  found 
that  one  of  the  models  preceded  the  othw  in  consemience  of  its  offering  las 
resistance,  the  hasp  was  shifted  along  the  spar  towaios  the  sluggish  on^  ontfl 
the  resistances  were  balanced,  and  the  two  models  ran  abreast  of  one  anotiwL 
The  relative  lengths  of  the  arms  of  the  yoke  then  gave  an  inverse  mcasore  cf 
the  comparative  resistances  of  the  models  at  that  rate  of  speed;  this  beisp 
noted  down,  the  hasn  was  brought  again  to  the  middle  of  the  yoke,  and  the 
model  which  showed  least  resistance  was,  by  degrees,  loaded  with  weighty 
until  it  again  exactly  balanced  the  other,  and  swam  abreast  of  it ;  the  amooat 
of  the  added  weights  being  likewise  noted,  afibrded  a  second  measure  of  ibc 
difierence  of  the  resistance  of  the  two  models. 

"  Each  of  these  forms  of  the  experiment  was  gone  through  with  different 
pairs  of  the  models,  and  was  frequently  repeated  through  long  spaces  of  the 
canal,  as  it  was  found  that  various  circumstances  interfered  to  render  the 
resistances  inconstant,  such  as  approaching  nearer  to  the  one  or  other  side  of 
the  canal,  passing  a  loaded  vessel,  or  making  a  turn  round  a  projecting  put 
of  the  bank.  It  was  first  attempted  to  conduct  the  experiments  by  tnwioc  tbt 
models  astern ;  but  it  was  immediately  found  that  the  ripple  of  the  wsL  rf 
the  steamer  disturbed  the  uniformity  of  the  resistance  of  the  models.  Vsxmm 
modifications  were  then  tried,  with  more  satisfactory  results,  and  finally  thi 
arrangement  wu  made  as  follows : — A  spar  like  a  bowsprit,  about  twenty  feet  ia 
length,  was  run  out  a  little  above  the  level  of  the  water  from  the  bow  of  the 
steamer,  the  hasp  of  the  yoke  being  attached  by  a  link  to  the  point  of  theipsr, 
the  models  were  in  this  way  kept  ahead  of  the  steamer  in  smooth  water,  sod 
were  altogether  undisturbed  by  any  ripple  or  wave." 

The  accompanying  tables  contain  the  results  of  these  trials,  from  which  iIk 
important  inference  may  be  drawn,  that  there  is  no  form  which  will  present  i 
minimum  resistance  in  all  circumstances;  and  that  the  form  which  is  essietf 
drawn  through  the  canal  at  a  low  velocity,  does  not  possess  the  same  adTSO- 
tages  at  a  higher  rate  of  speed. 

By  looking  into  the  table  A,  experiment  Ist,  we  see  that,  although  the 
resistance  of  No.  1  be  to  that  of  No.  2  as  13  to  12  when  the  velocity  is  three 
miles  per  hour,  yet,  when  the  speed  is  increased  to  six  miles,  the  adrantsgc 
which  No.  2  had  over  the  flatter  vessel  entirely  disappears. 

Again,  in  Table  B,  we  see  that  in  one  experiment  No.  2  carries  two-ninths 
more  weight  than  No.  1  with  equal  resistance  when  the  velocity  is  thrve  miles 
per  hour ;  but  that,  when  the  rate  is  raised  to  six  miles,  the  loads  required  to 
be  the  same  in  both,  in  order  to  equalize  the  resistance. 

It  appears,  from  numerous  experiments  made  at  intermediate  speeds,  that 
this  change  in  the  relative  resistance  is  progressive :  there  is  reason,  tberefotr, 
to  conclude,  that  if  circumstances  had  admitted  of  carrying  on  the  exrierimcnti 
at  a  higher  velocity  than  six  miles  per  hour,  the  flatter  formed  vessol  would 
have  attained  a  superiority  over  the  sharper  ones.  This  conclusion  is  cur- 
roborated  by  the  fact  that  the  swiftest  going  steam  vessels  which  hare  been 
built  in  this  country,  are  those  which  arc  nearly  quite  fiat  in  the  fioor  for  a 
great  proportion  of  their  whole  length. 

The  first  practical  inference  which  may  be  drawn  from  these  experiments  is, 
that  all  vessels  which  are  intended  to  be  tracked,  or  impelled  by  machineir 
through  canals,  at  low  velocities,  fthould  be  built  as  sharp  in  their  bottoms  as 
circumstances  will  admit  of,  although  this  must  necessarily  increase  their 
draught  of  water ;  the  second  inference  is,  that  whenever  vessels  are  intended 
to  move  in  canals  with  a  higher  rate  of  speed  than  six  miles  per  hour,  ths 
general  form  of  the  bottom  should  be  quite  flat. 
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TABLE  a 
Experiments  wUk  equal  arms  of  the  Yoke  at  3  miles  per  hour. 


Hodeli  Compand. 


Depth  of 
Immer- 
sion in 
Incbei. 


WeiRht  of 
Vetseli 

with  their 
Load!. 


Flat  Vessel.    No.  1 

Coaster.  No.  2 

No.  1 

No.  2 

FlatYesseL    No.  1 

Schooner.        No.  3 

No.  1 

No.  S 

FlatVeaaeL    No.  1 

Twin  Vessel.  No.  4 


4.91 

8.5 

6.083 
10.083 

4.17 

8.41 

6.75 
10.25 

4.17 

4. 


lbs.! 

:] 


256  lbs. 

288 
320 
392 
192  „  ) 
234  „  J 
320 
362 
256  „ 
256 


Dlffer- 


32  lbs. 


72  1b& 


42  lbs. 


42  lbs. 


:) 


No.  2  carries  i  more  tbin  Ki 


No.  2  carries  %  more  thu  Ni 


No.  3  carries  ^  more  than  K* 


No.  3  carries  ^  more  than  5) 


No  difference  at  this  lateofqii 


N.B.  The  depth  of  immersion  entered  above  is  that  observed  when  the  ve 
were  at  rest,  and  which  did  not  appear  to  alter  when  in  motion. 

TABLE  C. 

Experiments  with  equal  arms  of  the  Yoke  at  6  miles  per  Hour. 


Depth  of 

Weight  of 

ModeU  Compared. 

Immer- 

aion  in 

VeMcU 

with  their 

Differ- 
ence. 

iDCheE. 

Loads. 

Flat  Vessel. 

No.  1 

*A 

102  lbs."! 

Coaster. 

No.  2 

«A 

192  „  j 

The  draught  of  water  noted 

Ko  1 

*« 

256  „  j 

the  colomn  of  immcrsioni  i 

that  obsenred  when  the  mod 

No.  2 

8^1 

256  „  J 

were  at  rest  previous  to  < 

Flat  Vessel. 

No.  1 

*  A 

192  „  ] 
192  „   j 

commencement  of  each  exp 

ment;   the  actual  immers 

Schooner. 

Na3 

7  A 

dnring    the    experiment  i 

No.l 

*ii 

256  „   1 

considerably  less,  espcciallj 
the  flatter  vessels ;  bat  tli 

No.  3 

9  A 

256  „  j 

were  no  means  of  ascertain 

Flat  Vessel. 

No.  1 

«A 

820  „  . 

it  precisely. 

Twin  Boat. 

No.  4 

6A 

320  „  j 

ritopoKTios  OF  rowxa.  073 

jiafi  ft/"  Power  to  Six*  of  I'tnth. — The  proportion  which  the  power  ot 

M   itliuuhl  bcAr  In   the  site  uf  the   vrtincl  tl<:>npiii)»  ^n^ully  upon  Om 

the  ciervicc  for  wliioh  tlie  veascls  are  iiitond«d,     Puat-otlice  puckels, 

ft  (iepcDiling  chiefly  upon  pa^^scngera.  for  indtaiicc,   require  ntiil  will 

It  of  viigiiiea  of  larger  power  thaD   vfr-vielii  pnipluycd  piitK-.j[Mlly   in  ihe 

uisport  of  gooil*,  ID  which  Utter,  Iqm  sjvice  can  be  aflunied  for  the  machinery 

1^  fufl,  oti  account  of  the  room  required  for  the  cargo.     Tlio  proiuirtiunal 

««er  ruusi  likewise  depend  partly  upoD  the  size  of  the  virssel,  fur,  ud  ifm  resint- 

-^'■M  depends  principidly  upon  the  area  of  the  tinn^verne 

li  ures  doet  not  increase  in  the  stttne  proportion  an  ilia 

'  "^L'<*r  vcsicla  require  less  power  in  pioportion  than 

if  two  vesseU  be  built  upon  tlie  same  model,  but 

<      tutinagc   uf  the  other,   their   propurtiaiml    linear 

will  be  nt  Vm  to  lOO,  and  lh?ir  sectional  arenii  ai  loH  to  100- 

'.<  uhlaiu  the  same  velocity,  the  powerwillonly  require  to  be  incrcaud 

ijjc  ttLtue  ratio  a*  the  leciional  area,  or  as  1^8  to  100  ;  if  the  power  in  each 

mmI  w.'i-e  tn  tli<i  direct  ruliu  of  the  tunnnge,  or  an  200  to  100,  the  ratio  of  tlie 

<  tional  oreua  would  be  1!0U  to  158. 

>4  a  question  of  economy  williout  regard  to  speed,  it  might  at 

liided  tlmt  vcvscls  iniiiit  be  worked  at  leu  cost  with  eiigine» 

iiui   with  lur^i!  unex,  fur  tiie  r^'Miiitaucc  tu  a  vessel's  niotioti 

>...  ^r  iiicrea-Heti  iiiuic  rapidly  ilian  in  tlie  ratio  of  llie  velocities. 

,c.c  uf  ft  fluid  tu  u  b4>dy  niuviiig   tliereiii  i»  geiierully  dilated  to  he  as 

,      .   uf  the  vr^toeitici :  a  double  ipeed  occasioning  a  fourfcld  resistance, 

>  that  if  It  required  I'U)  hoptu  power  to  propel  a  vesHel  iit  tlitf  rute  ul  .0  iriilcsaii 

■rtiT.  It  would  reipijre  luO  horse  power  tu  produce  a  *peed  of  10  mile<t  per  hour. 

lowevtrr,  applies  only  to  the  resittance  of  the  particles  of  the  6uid 

xut  fiUte,  nrul  aUo  aMuinct  *hat  the  nrea  of  the  iminer^ed  section  is 

''i  wiur  ai  all  velocities,  but  the  prog,reis  jf  vessels  is  influcjiccd  by  variotts 

ther  e.i»M*»,  bciiilea   the  inertia  uf  the   water,   as  tides  or  currentii,  atid  the 

wind  and  sea  ;   rtsisUince  from  these  causes  has  little  or  no  rclalioti 

1  of  the  resseli,  and  will  require  a  ccrta.in  amount  of  power  to  oTer* 

.   independent   of  tliol  whieli  is  required  to  overcome   the   inertia  of 

Tid  the  greiiler  the  amount  of  the  resistnnce  from  the  former  causes 

o  to  tliut  from  the  latter,  the  more  will  the  rewlt  vary  front  the 

ilculation.     Jn  some  circumstances,  tlierefore,  the  consumption  of 

;        oviii  leas  in  goinj;  a  ^ven  distance  with  large  engines  than  with 

ikftii  ones.     Let  us   suppose  tliat  a   vessel^   titted  with  cneines  of  100  bono 

(**rr.  will  go  10  tnilea  an  hour  in  atill  water,  and  that  another  vessel  with  dO 

r  will  iu  the  aamc  circumstances  go  7  miles   per  hour;  if  thene 

'   tu  stem  a  current  of  4^  miles  per  hour,  the  etfective  speed  of  the 

i*<i  *i:.  he  rfduced  to  Ii\  miles  per  hour,    and  that  of  the  second  tn  2^  miles 

WUur;  the  former,  therefore,  would  perform  a  distance  of  100  miles  in  18 

'"—     -  '  *!ie  latter  in  40  hours;  and  ns  the  lar^e  engine  would  only  couaume 

,Ai  fuel  per  hour  as  the  small  one,  it  would  couKume  in   18  hours 

,  fii..l  **.  1  ,,   <TiifLlier  would  in  3C  hours,  and,  couscquenlly,  the  con- 

iO  iu  favour  of  the  larger  power.     But  iudepen- 

.noes,  the  resbiaiice  from  the  inertia  of  the  water 

>Uuid  not  tuiiicreiue  ni  rapidly  as  the  square  of  tlie  velocity  ;  from  tbecircum- 

IftWr  thftt  with  a  considerable  increase  of  speed,  the  vessel  has  a  tendency  to 

■'  water,  or  diminish  her  draught,  so  that  the  area  of  the  immersed 

MIC*  less,  and  the  head  wave  also  decreases.  This  circumstance  may 

i1,  hut  it  Kecnis  to  be  well  ascertained  by  a  careful  ubservaiion 

ift  country  and  in  America.  The  Great  American  Steam  Jltijt 

iv  In  havr-   attained  a  speed  nf  20  miles  por  hour,  at  wliich 

1   \«  .:       \tui  7  inches  less  than  when  still,  and  there  was 

■     I.  t.Tv..  h.-..ii  ..tiritpd  by  numerous  expeiimentsin 

[i  by  horses,  and  will  be  found  to 

: -un  and  Mr.  Kussell,  of  which  we 

'  giveti  extracu. 
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From  the  foregoing  coDuderations,  which  have  beenconfirmed  by  experience 
the  proportion  of  the  power  to  the  tonnage  in  seagoing  steamers  oas  been 
gradually  augmented;  vessels  recently  built  baring  generally  engines  of  greaier 
power  than  old  vessels  of  the  same  tonnage.  Small  engines  are  also  frequentlr 
removed  from  vessels,  and  others  of  greater  power  substituted  for  them,  with 
decided  advantage,  not  only  aa  to  speed,  but  also  with  respect  to  the  econoiny 
of  fuel  \  their  consumption  per  voyage,  or  for  the  same  distance,  being  lea 
with  the  large  engines  than  it  had  previously  been  with  the  smaller  ones. 

The  measured  tonnage  of  a  vessel,  however,  affords  rather  an  uncertva 
criterion  of  the  comparative  amount  of  power  required,  as,  from  the  impn^ 
mode  of  estimating  the  sizes  of  vessels  or  measuring  them  still  in  practice,  ■ 
small  vessel  may  be  made  to  measure  a  great  deal,  and  a  large  vessel  may  be 
made  to  measure  very  little.  In  all  steamers,  the  vessel  displaces  considerably 
more  than  the  measured  tonnage. 

Mr.  Morgan,  who  has  had  considerable  experience  in  this  matter,  and  vlio 
has  paid  great  attention  to  this  subject,  in  his  evidence  before  the  committee  on 
steam  communication  with  India,  assumes  the  displacement  of  the  vessel  as  s 
better  standard,  and  for  vessels  going  long  sea  voyages  deems  1  horse  poverto 
4  or  4|  tons  displacement  a  good  proportion.  He,  however,  advocates  Duildiog 
the  vessels  of  a"sharper  form  than  is  generally  done,  so  as  to  make  the  meanuv- 
ment  and  displacement  nearly  accord.  We  select  from  this  gentleman's  eridenee 
the  dimensions  of  some  of  the  government  steam  packets,  which  will  shov  die 
great  discrepancy  between  the  measurement  and  displacement. 

The  Fiamer.— 156  feet  in  length;  26  feet  8  inches  beam;  depth,  15  fc«t 
3  inches ;  measured  tonnage,  496^  tons ;  nominal  power,  120  horses. 

TOKS. 

Her  hull  weighs  .     .    .     .  ;tOO  \                  /With  this  displacement,  soearavi 

Her  engines 120  / Tonnage    J  ^'  ^^^^  ^  inches  aft,  and  lOfeet 

Provisions,    stores,    masts,  >      .(.q*  '<  10  inches  forward,  in  sea-water, 
anchors,  &c 30  (            '1  and  the  area  of  her  midship  see- 
Coals     140  J                  (  tion,  immersed,  is  about  225  feeL 

Her  cylinders  are  42  inches  in  diameter,  with  a  4-feet  stroke.     Her  wheeb 
(Morgan's)  ore  18  feet  in  diameter,  and  5  feet  6  inches  wide. 

•ari,       .k    «       1  •    J         I.        1     1    f  from  14  to  20  times  per  minnte  is 
When  the  vessel  is  deep,  her  wheels  ^  ^^^^^       ^J  25  times  is 

"'^"^^^^ I      light  weather. 

«,.        .,  1  ■    T  !.»  1*1.  ■  J  f  from  18  to  22  revolutions  per  minvti 

When  the  vessel  is  light,  Itheir  speed  .^  ^^^^^  ^^^^^^^^  ^^^^  H^^  2^  ^ 

increases (^      26^  revolutions  in  light  weather. 

The  Cohttnbia. — 129  feet  in  length;  24  feet  6  inches  beam;  and  15  feet  in 
depth;  measured  tonnage,  360  tons;  nominal  power,  100  bones. 

TOM  I. 

Her  hull  weighs  ....  250  "\  /  With  this  displacement,  she  dia« 

Her  engines 104  f  «           1  12  feet  6  inches  aft,  11  feet  4 

Provisions,    stores,   masts,  >  -q.  *   <  inches  forward,  in  sea-water, «» 

anchors,  &c 30  I  j  the  area  of  her  midship  sectioOf 

Coals 110/  V immersed,  is  about  213  feet. 

Her  cylinders  are  39  inches  in  diameter,  with  a  3  feet  6  inch  stroke.  H*" 
wheels  are  17  feet  in  diameter,  and  5  feet  2  inches  wide. 

xETi.       .t  1  •    J         u        u    1    ^  from   14  to  20  times  per  mintitei* 

When  the  vessel  i.  deep,  her  wheels         ^^^^^  ^^^^^^^^  ^^^  ^^^  20  ts!5 

"^***^* I      tiroes  in  light  weather. 

Tin.— '*!.  1  •    !•  t»  *!.  •  J  f  froro  16  to  22  limes  per  minute  ii 

^Dcre^            "    *                '''  ''"•'y  '"«'■"•  "">  ^  26*  to  M 
I      per  minute  in  light  weather. 


^^^^^B  CONSTRUCTION. 

f  Firrffj,^\i^  f»t  til  l^d^tlt ;  2S  XecK  2  inclies  beotn ;  depth,  17  feet; 
Uml  tuuibige,  36U;  nominal  {>owci,  110  liurfiv<« 

roK«. 
r  !■  "i.  .     ,    ,     .     330\  •  With  this Hisplacemcnt.iihe draws 

....      150  j     -  j  12  feet  att.  and   11  feet  •!  iiiclica 

111*113,    M<jrc»,    roast*,  >    1?^**  ^  forward,    in  sejcwatir,    and   the 

Jjors,  &c 35  I  I  area    of    her    niidfthip    ncclion, 

200  '  V  inimerAcd,  is  fiboul  270  feet. 

ojlindrn  are  44  incbei  in  dinmcUr,  with  a  4  feet  G  inch  itr<)k«. 
rhevU  nie  18  feet  tn  diameter,  and  9  feet  2  inehet  wide. 

.1  1  I    J         k        t.    I.  f  from   17  to   19  timen  per  minute  in 

1  the  v«.ul  I.  de^i..  h«  »hcel,  ^^^,^  ^^,^^  ^_,^  ^P^  g  ,„  ,2  per 

-  I       niiiiiite  in  heavy  weather. 

.,  1  •    r  1 .    lu  •     —    J  (  fr"'"  '-0  to  21  reTolulion*  per  uiinuto 

the  vc*ii«l  19  light,  Ihetr  speed  1  ,.  .  j<va.i^ 

^     *  ■  I        in   fine  weather,  and  from  8  to  14 

"***** I       in  heavy  weather. 

tilinplacementcerlainly  olfers  A  better  standard  than  the  measured  tonnngc 
tlmattng  the  power  reqnired  in  steam  vejtieU  ;  but  we  think  the  urea  uf 
linersed  transverse  sectiuii  is  the  best  basis  of  calculation;  for,  upon  lliis 
Hl^lDce  cliiefly  dependB.  Tiius,  a  steam-boat  which  hiui  beeu  lengthened 
^BmuU  faster  with  the  »aine  rngines  than  before  ;  because,  altbough  her 
^^nonna;{e  is  thereby  lncre*i^rd,  yet,  from  drawing  les»  water,  the  area 
\  fmmerscd  truiuverse  secliun  in  diminished. 

the  three  evHinptvs  just  j^ivrn,  the  sectional  area  Is  to  the  horse  power  as 
p  * 

/Triflifr  .     .     1*9    feet  area  to  1  horse-power. 

Coiumtuj       ....     2*13        ,,  „  I, 

Jureff/       ...  10  .,  „  „ 

'  prupnrttun  seemn  to  be  fruro  I^  foot  lo  2  feet  seclinn  per  hnrve*pover, 
iiag  to  the  nature  of  the  service  lor  which  the  vessel  is  intended. 

Htruction, — In  regard  to  the  mode  of  constructing  and  fn«leniiig  steamers, 

iliv.  rv.tv-    of  practice  exist j ;    but,   generally  speaking,    strength   and 

<t  sutliciently  etudied;  and,  although  improvements  are  taking 

|!cct,  much  remains  to  be  done.     In  order  to  give  a  general 

a  ol  this  branch  o\  the  subject,  we  shall  insert  some  eitructs  from   the 

Icslinn  uf  a  steamer  of  600  tons  burthen,  built  for  the   City  of  Dublin 

A  Fftdtet  Company.     It  was  furnished   by   C.  W.  Wittinm»,   E^q..   the 

V>n|7  director  of  ihe  Cumpany;  and  the  iuiproveuienUi  recommended  nrc 

•  nil  the  lirtig  experience  of  the  Company,  wilt  admit  of  no  doubt 

recommends  generally- — 

nil  he  divided  into  al  least  fire  separate  compartments,  by  four 

' ')>t  bulkheads,  or  partitions,  su  a&  tu  con&ne  the  water  or 

iits  in  which  either  may  hare  originated. 

I  J,  of  cop[)er  or  composition  bolts,  with  nuts  and  screws,  in 

the  planking,  and  other  parts,  in  pUcs  of  tree-uaUs,  the  uio 

1  he  eiitirvly  exploded. 

:  ;n  of  honking  iron  knees,  properly  constructed,  with  stays  under 
Tiiddle  deck  beams,  wrought  and  fitted  with  care,  according  to 
jis;  also,  a  conliuuuus  connexion  of  iron  staple  knees,  by  which 
■i  of  deck  beams  arc  firmly  bound  together,  and  to  the  sides  of 

The  adoption  of  an  improved  garboard  strake,  cut  from  a  solid  baulk,  and 
tf,  ii,..   rTUh/.f  nf  ii...   ti.^i      \tr.  Lang  has  lately  done  much  towards 

^  and  sleepers,  on  which  the  engitiea  and 
»  art  pUcnt*  drmly  to  tiie  bottom  of  the  venel^  by  a  proper  system  of 
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bolls,  passed  through  the  flooring  and  bottom  planking,  and  hj  Uteral  stayingt; 
these  sister  kelsons  passing  the  entire  length  of  the  vessel.  Xku  mode  of 
strengthening  a  steamer  is  very  little  in  use. 

6.  The  introduction  of  powerful  longitudinal  wrought-iron  stay-boItSj  four  at 
least,  and  from  1^  to  2}  inches  diameter,  running  the  entire  length  of  the 
main-deck,  and  through  all  the  main-deck  beams,  properly  aeaired  to  each 
with  washers  and  cotters  on  the  fore  and  after  side  of  eacli  beam ;  so  that  each 
deck-beam  be  not  only  thus  tied  together,  but  that  each  shall  bear  its  doe  pro- 

{ portion  of  any  strain  of  the  vessel  endways  in  a  heavy  sea.  These  inm 
ongitudinal  bolt- stays  have  been  introduced  with  great  advantage  into  several 
steamers,  which  had  previously  worked  considerably  in  a  sea-way. 

7.  The  introduction  of  an  inner  lining  of  sheet  lead  under  the  lining  of  sheet 
iron,  and  next  to  the  skin  of  the  vessel,  to  prevent  the  desiccation  ana  charring 
of  the  timber  bottom  and  sidM,  which  the  excessive  heat  and  the  decompontion 
of  the  fine  powder  of  the  coal  in  the  neighbourhood  of  the  engines  and  boilers 
frequently  occasion.  This  under-sheeting  of  lead  has  been  found  an  effectual 
remedy. 

8.  The  use  of  iron  in  the  various  hatchways,  ceilings,and  scuttles,  instead  of 
timber,  which  latter  weakens  the  deck  of  a  vessel,  whereas  the  fcmner 
strengdiens  it. 

9.  Tlie  introduction  of  longitudinal  cast-iron  beams  in  lieu  of  wood,  the 
entire  length  of  the  boiler  hatchways,  and  to  which  is  attached  a  wrougbt-iron 
deck-plate,  the  full  size  of  the  boiler  hatchway.  These  iron  beams  secure  that 
rulnerahle  part  of  the  deck  from  contraction,  sinking,  or  fire.  The  wood  beunt 
and  deck  usually  adopted  over  the  boilers  contract  instantly,  and  thus  admit 
water  to  the  top  of  the  boiler. 

10.  The  preparing  the  entire  timbering,  planking,  decks,  &c.  on  Kyan'sor 
other  anti-dry-rot  principle,  thus  securing  the  greatest  durability  to  the  hdL 
Phis  steeping  process  is  e^cted  in  the  builder  s  yard,  and  under  the  eipeciil 
niperintendence  of  a  competent  individual  on  the  part  of  the  owners. 


rtg.l 


Fig.  1  exhibits  a  plan  of  the  solid  floor,  timber,  and  futtoeks,  with  cogoo'^ 
bolts;  the  black  parts  denote  spaces  which  are  to  be  filled  in  toliditfti''' 
dotted  lines  denoto  the  bolts. 

I^.  2  is  a  section  of  the  keel  and  garboard  strake  with  bolts. 


CONSVRUCTION. 

rig.  2. 


rhe  following  engraving  is  a  boritontal  section  of  a  portion  of  tbe  frame  at 
\  main  deck,  with  staple  knees,  and  longitudinal  iron  stay  bolts. 


1  a  are  the  deck  beams;  h  b,  an  iron  Ktay  bolt,  2^  inches  diameter,  rint* 
ig  the  whole  length  of  the  vessel ;  there  are  four  of  these  bolts ;  they  pass 
ough  every  beam,  and  are  raised  up  on  each  side  of  the  beam,  and  the  beams 
ing  laid  close  enough  to  support  the  decks,  carlings  are  not  required  ;  e  e,  the 
rizontal  staple  knees,  secured  to  the  sides  and  beam^  with  screw  bolts  and 
'«. 

tabioined  is  shown  a  vertical  section  of  the  hanging  knee  and  stay,  which 

ports  the  outer  end  of  the  main  deck  beam. 


•main  deck  beam;  b,  the  longitudinal  stny  bolt;  c,  the  staple  knee;  (/, 

ig  knee  bolted  by  screw  bolls  to  tite  side  and  to  the  main  deck  beam ; 

ona!  stny  to  the  knee ;  /,  tlie  shell"  piece  ;  ^,  the  inner  planking. 

ion  of   Hull. — The  subdivision  of   the  hull    into    separate  water- 

artments  by  means  of   plate   iron  bulkheads  calls   for   particular 

le  following  observations  by  Mr.  Williams  will  show  the  importance 

•ovement,  and  an  effectual  method  of  carrying  it  into  practice. 

nalties  to  which  ships  (especially  steam  vessels)  are  liable  arise,  for 

rt,  first  from  striking  against  or  coming  in   forcible  contact  with 

h  tdid  bodies  as  would  injure  tlie  frume-work  of  the  vessel;  and, 


6?8  SUBDIVISION  OF  HULU 

secondly,  from  accidental  collision  witb  other  vessels,  by  which  some  ptrt  of 
one,  or  both,  becooies  ao  damaged  as  to  admit  the  water  to  such  an  extent  as 
to  overcome  the  power  of  the  crew  to  pump  it  out. 

"Tliat  any  expedient  shall  be  discoverea  which  will  prevent  the  inuptioa  of 
the  water  to  an  extent  beyond  what  may  be  within  the  power  of  men  and 
pumps  to  expel,  is  hopeless.  Even  in  the  event  of  running  ra  an  anchor,  or 
other  body,  which  should  break  any  part  <tf  the  ship's  bottom  or  side,  or  of  t 
single  plank  starting,  the  extent  of  the  injury  woula  most  likely  be  such  as  to 
render  it  impossible  to  keep  the  vessel  afloat  by  human  power.  It  occurred  to 
me,  that  the  only  practicable  expedient  for  preventing  the  sinking  ok  aetoal 
submersion  of  the  entire  vessel  would  be  by  confining  the  effect  of  the  injury 
sustained  to  that  portion  or  section  of  the  vessel  in  which  the  injury  occurred; 
and  this  is  the  basis  of  the  plan  I  am  now  to  submit.  The  plan  of  dividing 
the  vessel's  hull  into  sections,  each  of  which  should  be  completely  water-tudit, 
has,  we  are  told,  been  practised  by  the  Chinese  in  their  trade  barges.  This 
mode  of  giving  security  first  occurred  to  me  on  building  the  iron  steamer 
Garryowen  (now  plying  on  the  Shannon  at  Limerick),  and  the  trade  hargei 
which  the  Dublin  Company's  steamers  tow  ou  that  river.  Where  the  hull  was 
of  iron,  as  in  the  Garryowen^  the  introduction  of  iron  plate  bulkheads  waseu^ 
and  effective;  and,  independently  of  the  great  strength  afforded  by  thisinlemjl 
and  sectional  bridging  (as  it  may  be  called),  these  sections  were  as  susceptible  of 
being  made  water-tight  as  the  hull  itself. 

'*  Experience  has  proved  that  it  is  impossible  to  make  a  Umber  partition  or 
bulkhead  water-tight,  or,  at  least,  that  it  should  continue  so.  The  heat  of  the 
vessel  is  sufficient  to  cause  such  a  shrinking  in  a  partition  of  timber  planking 
as  to  render  it  wholly  useless  in  preventing  water  from  passing.  Iron  plats 
partitions,  however^  possess  all  the  requisites  for  this  effectual  division  of  the 
vessel  into  so  many  water-tight  compartments.  Their  introduction,  then,  iato 
timber  vessels  appeared  an  important  d»ideratum.  The  only  parts  where 
water  could  find  its  way  from  any  one  section  when  filled  to  anotner  section  not 
BO  filled,  would  be,  not  through  the  iron  partitions,  but  at  the  sides  and  botlnn 
of  the  vessel,  whore  they  come  in  connexion  with  the  frame  and  planking  of 
the  vessel.  The  preventing  the  water  from  passing  in  this  direction  is  effected 
by  very  simple  means,  viz.  by  making  this  part  of  the  vessel  solid,  tbst 
is,  without  those  rooms  or  spaces  which  intervene  between  the  frames  of  the 
vessel;  this  solid  framing  should  extend  18  inches  before  and  abaft  each  ptrti- 
tion.  The  mode  of  effecting  this  is  familiar  to  all  shipbuilders.  The  mtio* 
duction  of  hair-felt  between  this  solid  framing  and  the  planking  on  the  outnde 
and  the  ceiling  on  the  inside  completes  the  operation ;  the  plate  iron  formiog 
the  partition  having  proper  diagonal  stars  to  give  it  strength,  and  being  coo- 
nected  at  the  sides  and  bottom  with  angle  iron,  accurately  fitted  to  the  shape 
of  the  vessel,  particularly  in  passing  over  the  kelsons." 

With  regard  to  the  number  of  these  bulkheads,  Mr.  NVilliams  is  of  o|HnioB 
that  four  bulkheads,  dividing  the  vessel  into  five  compartments,  afford  the  mnt 
eligible  arrangement.  The  centre  section  will  then  be  occupied  by  the  engior, 
boiler,  and  coal  bunkers.  The  section  next  to  the  centre  will  form  the  forean^ 
afler  holds  ;  or  in  the  case  of  passenger  vessels,  the  fore  and  after  cabins;  vtA 
the  two  remaining  sections  at  the  bow  and  stem  need  not  be  so  high  u  tlie 
main  deck,  as  the  water  never  could  rise  within  several  feet  of  the  same. 

To  prove  the  efficiency  of  these  bulkheads,  Mr.  Williams  tested  the  plan  e^ 
perimentally,  under  the  inspection  of  the  members  of  the  British  Aasociatioo,  io 
ft  new  vessel,  the  Roy(d  Adekdde.  The  vessel  was  first  bored  in  the  bow  sectioiu 
and  the  water  allowed  to  flow  freely  in.  When  so  filled  that  the  water  remain*^ 
at  the  same  height,  outside  and  inside  the  section,  it  depressed  the  vessel  at  die 
bow  six  inches,  and  raised  the  stern  about  two  inches.  The  water  was  thai 
pumped  out,  and  the  adjoining  section  filled;  this  depressed  the  bow  12  iiKbtt 
without  perceptibly  raismg  the  stem. 

Iron  Bulkheads, — Here,  then,  we  have  an  effectual  remedy  afunst  ibt 
casualties  attending  on  a  vessel  coming  into  collision  witb  another.     Unle»thi 
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wstcf  br««lL  inlQ  ihe  vciscl  in  all  the  lectioni  at  ihesaino  lime  (wbicli  u  alinont 
ir)iri»'*»ni?ri.  (Ti'Ti  r\,ri  Ii(.<  no  ilatifjer  of  ■nbnirr'noii,  Tlicnc  bulklictuld  atfuni, 
j,  :  lire.     The  circuiustaiice   of  any  part  uf  aii  or(]|it<iry 

>.  'vrvd  b)'  the  rnpid  sprvading  of  il  Jirougb  alt  puria  of  the 

An  tiisUtico  ul*  tint  caluiitity  uccurri'tl  reeuiitly   tu  the  HleMnier,  the 
:rf,  fjtj  thf  tivur  ThAutes,  where  the  only  rcsuiuct^  thai  rcinaiiieti  to  th« 
'(TV  WtiS  the  ciirifiiting   themHtflvrs  to  ihnt  part  of  the  devlc 
)i  ihe  fire  itniil  the  vc&>el  wai  run  un  slkurc.     Tlit^^e  iruii  bulk- 

I  '  ■.  cffovliially   prevnit  the    i.itroduclion  of  nny   draught 

r  icli  t't  be  (Ireiult'tl.      Again,  in  cxtingtiiHliing  the  lire  in 

I  M    «[iu:i   u  oricitiateJ,   the  crtw   would  Ut;  criiibled  to    work    in 

<■  security.     Thp  Hn^  being  prevetiicd  sjireaiUtig  lalerally,  can  only 

;i<  ■•   >ifMv>ir(l<K  txwitrds    llie   deck,  and  which   will  be  couflidernbly 

I  !ier  checked,  by  the  absence  of  till  current  of  air  from 

eA      ■  Irtdeed,  it  is  qiifstionftble  whether  tlitf  mere  clrtsin^ 

■Iowa  the  bAtcrie«  over  the  leclioii  wuuM  not  entirely  extinguikh  it  The<m 
Imlkhcadj  hdvc  been  adopted  in  iniiny  vettselv  belonging  to  the  City  of  Dublin 
Company,  .ind  uiher  purtic«  hatve  since  followed  their  example,  although  the  phn 
is  far  I'roin  hc\t^<s  *o  extensively  adopted  as  il  denervea  to  be.  With  regnid  tu 
tl  .  H-nw,  they  are  trifling  in   cnmpanion   with  their 

i<  vhicb  they  olford.       Mr.  WiUioms  states  that  (be 

I-  LiLL-  h<>i/fif   i>. /ffi/nand  Jthtone  cost  jC290  each  vessel;    and  the 

It.  TtibtT  in  the  solid  framing  must  hv  mlliiig. 

,f  Sifttrm. — Tlic  following  plan  of  building  steaniers  Ims  been  in- 
t:  il  yrciit  Miccesc  by  Mr.  O.  Lang,  of  H.M.  Dockyard,  Woolwich* 

'  Ix-ingUiil  (say  for  a  vessri  nf  HliO  lon»),  I^  inch  oak  plunk  v» 

I  ;ii  un  angle  of  Ab",  from  one  side  und«r  the  keel  up  to  tbo 

j'  other  iide.     At  Ihe  fore  and  oAer  end^i,  from   the  riijr  of 

r  iks  cutitmi  be  panned  under,  and   ure    rebuied  into  the  keel, 

i  ^   is  caulked  uiid  pnveU;    then  a  second  range  of  plunking, 

'i\  angle  of   IJ",  is  luid  on  the  tirat,  with  patent  felt  between, 

'ii>n  of  the  angle,  ond  this  neeuad  pUnking  is  ogain  cuulkvit 

Ml  Th^n  the  third  row,  1{  inch   thick,  is   put  on  longitudiuAlly. 

b>  iweeTi,  like  the  ordinary  ulatiking  of  a   vessel,  and  cHutked   and 

^H|^^  inch  thn^ugh;    bntts  are  used,  und  clenched  upon  ruH'^  ^nch  as  Uml- 

^^^Kl  lue.     Bent  thnWrs  are  then   pUiced   inside,  at  every  fuur  feel  apart, 

^^^^Btoll  fiour  tiuib»-rv  for  carrung  the  sleepers.      Tlie  following  vessels,  now 

^^Hk  upon  the   Tliiitne»,  arc  built  upon  Mii^t  plan, — Hafnj,    Gem,  Diamond^ 

^WWffw  ijf  Ktntj  Topatf  Prince  George^  /'dtrj/,  Naiadj  Ariel,  and  i^ymph^ 

/foa  Vtnrts. — Owing  to  the  many  ndvuntige«i  attending  (he  construction  of 
L?«»els  made  entirety  of  wrfMight  iron,  uKcepting  the  deck},  a  decided  preference 
■linnv  ifivrn  m  them,  and  they  arefaj>l  beconung  almost  universuL  Amongst 
W\^  -rs  moy  be  mentioned, — 

I  -t  not  weigh  h.ilf  so  much  as  a  wootlen  one  of  limllor 

I  'ly  dinws  much  less  water. 

I  iii»rd^  much  more   room  for  stowage,  owing  to  the  d»i- 

^^^p,..  ,    v-=  sidt^si  thu^e  uf  the  latter  not  exceeding  four  tnebea, 

^^l^ii  '•  iron  ribs  to  which  the  plates  are  fastened  ;   while  those  of  a 

^^^^  'lie  same  dimensions  are  not  lesfi  than    twelve  inches   thick. 

^^^B  wooden  ve!«scl,  of  2\  feet  beam  outside,  would  be  only  22  feet  inside  ; 
^^^Vcn  trnn  one  wmild  be  23  feet  4  in.;  making  a  difference  of  IG  inches 
^^^Br  nee,  in  a  vessel  measuring  I5U  (eet  long,  21  feet  beam, 

^^^■6  is  room  for  the  stowage  of  80  tons  more  of  cargo    thiui 

^^■«- 

^-  (  ic  dIminUbed  draught,  or  the  necessity  of  ditplacing  a  1cs« 

—  r  equni  |H>wer  to  that  on  board  a  wooden  one  will 

..   ul  leiiA  power  equally  fd^L     In  the  Utter  case, 
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4.  Iron  vessels  are  much  cooler^  oving  to  the  meUl  being  a  rapid 
of  heat. 

5.  The  air  in  the  holds  of  iron  vessels  is  much  purer,  not  being  contamioftted 
with  fout  bilge-water,  as  is  the  case  with  wooden  ones. 

6.  They  are  less  liable  to  leak ;  and  the  leak,  when  made,  more  euilv 
stopped,  the  fracture  or  hole  being  generally  much  smaller,  and  capable^ 
usually,  of  being  beaten  back  into  its  former  position. 

7.  Iron  vessels  do  not,  like  wood,  become  heavier  by  saturation. 

8.  Iron  vessels  are  not  subject  to  be  affected  by  lightning,  that  fluid  beinj 
conducted  into  the  water  by  tne  metal. 

i).  Owing  to  the  greater  tenacity  of  the  metal,  iron  vessels  may  be  ciHittnicttd 
of  greater  dimensions  than  wood. 

The  first  iron  steam  vessel  built  for  sea  was  the  Aihurkah,  conttrueted  lir 
Mr.  Laird  to  take  part  in  the  expedition  to  the  Niger,  conducted  by  Mr.  LainL 
Her  dimensions  were, — length,  70  feet ;  breadth,  13  feet ;  depth,  6  feet  6  in.  Tbt 
plates  in  her  bottom  were  only  \  inch  thick,  and  those  in  the  aidea  only  an 
eighth.  When  launched,  she  drew  but  9  inches  of  water;  with  bdr  engiiMt, 
boiler,  and  various  6ttings,  about  3  feet  4  inches.  Her  weight,  indudiar 
the  decks,  was  15  tons.  The  engine,  of  15  horse  power,  and  boiler,  added 
about  15  tons  more. 

The  foregoing  exhibits  an  example  of  one  of  the  smallest  iron  vessels,  sod 
the  following  affiirds  a  magnificent  specimen  of  the  largest  iron  vessels  hitberts 
constructed. 

The  Great  Brilairit  having  a  tonnage  of  3143,  by  the  old  measurement,  wsi 
built  at  Bristol  by  the  same  Company  which  brought  out  the  Great  \VesUr% 
the  largest  wooden  steam  vessel  previously  produced.  The  Great  Briiam  m 
chiefly  constructed  under  the  direction  and  management  of  Mr.  Thomas  Guppr, 
with  whom  was  connected  Mr.  Isamberd  Brunei,  as  consulting  engineer.  The 
length  of  the  keel  of  this  noble  vessel  is  289  feet;  total  length,  322  feet.  Her 
beam  or  breadth  is  51  feet;  depth,  32  feet  6  inches.  Her  draught  of  water 
when  loaded,  16  feet.  Displacement,  2£)81  tons.  The  ribs  are  of  angle  mm, 
6  inches  by  3^,  \  and  -/^  thick.  Distance  of  ribs  from  centre  to  centre  amid- 
ships, 14  inclies,  increasing  to  21  inches  at  the  ends. 

Ten  iron  sleepers  run  from  the  engine-room,  (gradually  diminishing  in  number 
to  the  fore  end  of  the  ship,)  and  under  the  boUers,  the  platform  of  which  the; 
support.  In  midships  they  are  3  feet  3  inches  in  depth,  supported  by  angu 
irons  in  the  form  of  iuverted  arches,  a  short  distance  from  each  other. 

She  has  five  water-tight  partitions ;  stows  1200  tons  of  coal ;  has  a  space  fif 
1000  tons  of  measurement  goods.  The  engines  weigh  340  tons,  the  boilen 
200  tons,  and  they  hold  200  tons  of  water. 

The  main  shaft  is  28  inclies  in  diameter  in  the  centre,  and  24  inches  in  A* 
bearings;  in  the  rough,  before  it  was  turned,  it  weighed  16  tons:  itvsf 
lightened  by  a  hole  of  10  inches  diameter,  bored  throughout  A  stream  rf 
cold  water  is  caused  to  flow  through  this  hole  and  the  cranks  while  the  eogiiw* 
are  at  work. 

The  screw  shaft  consists  of  one  long,  and  two  short,  or  coupling  parts.  Tbt 
part  next  the  engine  is  solid,  28  feet  long,  by  16  inches  in  diameter.  "Hx 
hollow  intermediate  shafl  is  65  feet  long,  and  32  inches  in  diameter.  The  sens 
part  is  25  feet  6  inches  long,  and  16  inches  in  diameter.  The  total  lengths' 
this  shaft  is  130  feet,  and  weighs  38  tons.  The  screw  has  six  arms,  15  feet 
6  inches  in  diameter,  and  weighs  4  tons. 

The  main  drum  is  IS  feet  diameter,  and  drives  4  chains,  weighing  7  tfltt 
The  screw  shaft  drum  is  6  feet  diameter,  and  the  weight  with  the  pull  vbea 
working  is  equal  to  85  tons  on  the  bearings  of  the  main  shaft. 

The  steam  cylinders  are  four  in  number,  88  inches  in  diameter,  and  wiUi  ft 
stroke  of  6  feet.  The  condensers  are  of  wrought  iron,  12  feet  by  8,  and  5  ftH 
deep.  Under  the  whole  space  occupied  by  the  engines  up  to  the  top,  the  an^ 
irons  are  doubled. 

The  upper  main  and  saloon  decks  are  of  wood,  the  two  cargo  decks  are  of 
iron.     The  officers  and  seamen  are  all  accommodated  on  two  decks  under  tiM 
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e.     She  has  mx  niub  fitted  vjth  irun  rigging.      Five  of  the  inaBta  arc 
forln-    ■  '  ■  '■-■"_'  'firitrAry  jjjhIcjl  She  in  jiroTuIed  with  seven  liCc-hoati, 
pthU  of  <  >li.     She  id  built  wii)i  lapped  joints  in  prrlerence 

llti*>i   rl,,  .  ^  I, ..en  proved,  to  tht:  sjitisl'aciioii  of  the  Compan^'^  to 

be  on  :>rr  than  the  luttor  iiii>de. 

In  ('  i>v^  coinptirtnivnts,  the  engine  pumpi,  by  meant  of  pipet  And 

eAcka,  can  be  applit'd.     The   wntcr-ti^ht  diviRions  of  each  compartment  add 
grr^tfv  tn  ih(»  ■lreni;lh  of  the  sliip,  cither  as  struts  or  lies. 

'  I'oncUuitt  this  neclion  by  a  iiotit^eof  what  are  cidUd  Twifi  Bft\TS,  of 
^  have  been  leveriil  cunaructcd  both  in  thi«  country  and  Atnerica. 
vc^cla  arc  conipo»e{l  ol'twu  tioaling  Uidics  placed  side  by  side,  bnt  some 
tuumU-r.  and  ettniiected  together  by  a  deck  extending  over  both^  and 
"     wheel  is  nidinarily  sin^ks  and  placed  in  the  middle.     The  chief  I 
'lited   in   tht«  construction  is  to  obtain  great  speed  by  employing 

'■■  '   '  '■'■'''  and  compnmiively  smalt  tranivene  section,  ono, 

I'-ncr  but  little  resiilance  from  the  water,  and  at 

>  ,;M:d  lateral  stability.     The  plan,  however,  has  not, 

ulc,  been  found   to  succeed:  ono  objection  we  understand  to  be, 

'-■r,  not  being  able  lu  escape  laterally,  accumulates  in  the  space  or 

Lveeii  the  VtiM!t>-Ij,   and  materially  increases  the  resistance.     Twin 

were  employed  for  several  yi'ars  on  tlie  Tay  ferries,  but  have  since 

•  ded  by  vessels   of  iho  ordinary  construction.     The  largest  twin 

i  ever  built  was  the  Grtut  .Imericaa  Steam  Rtifty  which  was  formed 

'i  How  trunks,  or  spindles^  with  a  deck  laid  over  them.     These 

'i-et  long,  and  in   the  centre,  or  thickest  part,  were  8  feet  iu 

i-iiii^'  in  a  regular  parabolic  curve  to  a  point  at  each  end.     The 

i,  which  was  30  feet  in  ili.-imcter.  worked  in  the  space  between  tho 

.■  ^  do  not  know  iftlml  was  the  power  ul*  her  engines.     The  marcinal 

figure   is  a  cross  section   of  one  oi  the 

trunks,  a  aa  are  the  staves,  26 in  number, 

and  3^  inches  thick,  to  each  of  which   is 

attached  an  iron  bolt,  6  b^  26  inches  Ion?, 

pas-iing  through  thostaves,andcounlersunK 

on  the  outside  of  Oiem.     These  bultii  pass 

through  an    iron  ring,  c,    on  the  inside 

of  which  tliey  are  screwed  up  by  nuts,  44 

so  that  tlio  staves  arc  brought  into  very 

c1o>ie  contact;  sufficient  room  is  left  in  the 

centre  for  a  man  to  enter  and  pass  fore 

and  aft,  and  turn  the  nuts,  if  necessary'. 

The  annexed  figure  shows  the  plan  of 
the  beams  connecting  these  two  spindles, 
or  trunks,  upon  winch  the  decks  are  built: 
a  a  the  trunks  or  spindles;  b  the  paddls- 
wbcel ;  cccthe  boiler;  dd  the  beam* 
with  the  outside  guard;  e*,//,  the  braces.  This  vessel 
Vork ;    woa  destined  to  ply  between  that  city  and  Troy, , 


up  the  Itnflv'H.     It  is  said,  that  on  her  first  trip  she 
'  lint  ii«tr  »w<tfiiW  agiseU  «m  AbwU  flO  auk*  j 
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buiur ;  the  greatest  ttuthenilcaied  speed  at  tea  was,  however,  only  14  mile*  per 
hour.  At  anchor  her  draught  of  water  was  24  inches,  but  when  runninff  at 
her  greatest  speed  it  was  stated  to  have  decreased  to  17  inchea.  After  makio^ 
a  few  voyages  she  was  unfortunately  lost  by  running  upon  a  bank  off  the  dxf 
of  New  York,  where  she  speedily  went  to  pieces.  In  1637,  Mr.  Neil  SDodgrasi, 
of  Glasgow,  obtained  a  patent  in  this  country  for  an  invention  similar  to  that  of 
the  American  Steam  Soft,  hut  with  iinprovemeuts  in  the  details.  His  plan  wt» 
form  tiie  buoyant  vessels,  which  support  the  superstructure  in  which  ij  contained 
the  cabins  and  machhtery^  of  sheet  iron,  the  fonn  of  the  buoyant  vessel  to  b« 
cylindrical  at  the  middle  portion  of  the  length,  and  at  about  one-third  of  the 
length  from  each  end  to  taper  off  conically.  To  prevent  the  los*  of  boojancj 
which  might  arise  from  leakage,  each  of  these  veuels  is  divided  transversehr 
into  separate  comportments,  of  about  four  feet  each  iif  length,  made  air  ant 
water-tight,  by  forming  them  at  first  in  separate  lengths,  and  riveting  ibea 
together  on  hoops  of  angle  iron.  1o  stiffen  the  entire  vessel,  fourmiulwUc 
iron  bars  are  riveted  thereto  equidistantly  and  longitudinally  their  whaUkngliy 
and  along  the  upper  sida  of  each  vessel  is  a  beam  of  wood,  which  eztwids  Ai 
whole  lengtli  of  the  lower  deck,  and  to  which  the  whole  of  the  joisting aid 
beams  for  supporting  the  decks  and  machinery  are  bolted.  The  peddlc-wbccl 
to  be  placed  in  the  channel  between  the  floating  vessels,  and  at  abont  five  feet 
before  the  centre  of  the  vossuls'  length.  In  order  to  give  a  clearer  idea  of  the 
minor  details,  we  extract  the  marginal  figure  from  his  spcci6cation:  it  fa  a  flu 
of  the  vessel  on  the  lower  deck : — 

At  aa  are  the  conical  vessels;  6  A,  the  lower  decli 
laid  upon  transverse  joisting;  c  is  the  chief  eabin; 
d  the  second ;  e  e  promenade  surrounding  tbeeririoi: 
//four  cylindrical  boilers,  which  are  all  eomicelri 
to  one  steam  pipe,  which  is  provided  with  ■  Itfp 
safety  valve  at  y,  from  whence  there  is  a  large  tube 
to  convey  the  waste  steam  into  the  water  lesunar 
below.  At  the  lower  part  of  each  boiler  istpf* 
provided  witli  a  two-way  cock,  either  to  feed  er  l« 
blow  off  each  boiler;  and  in  the  general  steam  piic 
above  are  four  valve*,  through  which  the  sUsb 
passes  from  short  vertical  pipes,  leading  frnoa  ttA 
boili-r;  by  shuuing  any  one  of  these  valves,  and  the 
fecdcock  beneath,  appertaining  thereto,  such  Wh 
may  be  detached,  if  required;  A  is  the  steam  bdbb^ 
placed  horizontally,  and  connected  by  the  rod,  ^ti 
iho  crmik,  m,  on  the  end  of  the  shaft  of  thepaddk- 
whecl ;  b  o  the  funnel  j  p  p  rudders  hung  to  tfis  ita™ 
of  each  of  the  floating  vessels.  On  the  headof  eso 
rudder  is  fitted  a  yoke  or  croMshead,  from  '^"^ 
rod  or  chain  proceeds  forward  along  the  under  ri" 
of  the  lower  deck,  where  it  ia  connected  *T  *■! 
suitable  means  to  the  pilot's  steering  wheel,  fitted* 
the  upper  decks,  and  in  front  cf  the  boaL  i" 
annexed  figure  shows  an 
end  view  of  the  h  »at.  aa 
the  floating  f>lihdcr»; 
b  b  the  lower  deck,  sup- 
ported upon  joists,  cross- 
ing the  sleepers,  cr,  and 
also  by  the  diagonal 
stays  (i  (t,  proft'niins 
from  the  cylinders,  a  a ; 
Cy  the  cabins;  /  the 
puddlc-wheel ;  *f  the 
upper  deck,  surrounded 
by  a  ratling ;  h  the  funnel. 
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SnodgrMs'fl  plan,  tinrly  retembling  that  shown  u\ 
miiruetcd    at  Otusc;ow.       We  do   not    know   wbethrr  «ho 
rcrsBful,  but  we  te'iine  (he  first  irialft  did  not  aIto;:cthcr  realize 
fiiicU  Mere  lutiittril  of  lier  p*r!onnnncc9.     TIiib  might,  in  part, 
"iug  ryUnder  not  being  oC  tufTlcirhl  diinonsiuiii  to  carry  il)« 
tipper  woiks  f»T  witb  incrcty  the  niacliinary 
nn  board,  the  cylinders  wcrr  fully  one  half 
iinntemtd, 

About  the  same  time  Mr.  Geinntell^  cf 
Glasgow,  obtained  a  patent  for  improve* 
in^nti  in  steam  vessels,  part  uf  vhicli  refer 
to  the  arrangrments  of  the  machinery  on 
twin  or  double  boats.  Vessels  of  this 
description  are  gcnenilly  propelled  by  a 
single  wheel  placed  between  the  two  boats, 
liut  Mr.  GemiTiell  considered,  tlwt,  owing  Lu 
the  rapidity  of  the  cunent  ihroujih  tliis 
cliannel  when  the  vrsitel  isi  in  motinn,  the 
p.iddle?  do  not  oblHin  i^uflicient  reaction  or 
traiiitHDce  from  the  water  lo  propel  tlie 
vpsifl;  he  iherefure  proposed  to  employ  two 
wheel?,  placing  one  at  the  outer  side  of  each 
boat.  The  annexed  figure  is  a  plan  of  the 
boat  And  machinery: — a  a  are  th?  twin  hulls 
or  boats,  which  are  firmly  united  together  by 
tlie  btami  bb,  und  the  trtisses  r  r.  To  at  old 
the  liability,  (0  which  twin-boatsnrciKfCuliarly 
subject,  of  having  other  vessels  or  objects 
running  between  the  hulls,  or  itfolheriiHse 
becoming  entangled  togciher,  from  the  bows 
of  the  two  boats  is  projecied  a  guard,  dJ^ 
whicli  also  serv  es  greatly  to  strengthen  the 
jmrts  tlierein  included.  *■  e  are  the  boilers ; 
//the  engines;  and  g g  the  paddle-wheel. 

We  are  not  aware  that  any  vessel  hat 
been  constructed  on  Mr.  CemmeH's  plan, 
nor  can  we  discover  in  it  any  thing  to  recom- 
mend iL  By  placing  the  wheels  on  the 
outside  of  the  vesstl  instead  of  the  central 
channel,  the  extreme  breadth  of  the  vessel 
is  augmented  by  the  amount  of  the  breadth 
of  the  channel,  which,  in  the  case  of  vessels 
plying  on  rivers,  is  a  serious  objeclion; 
and  further,  the  paddle-wheels  are  no 
longer  protected  from  collision  with  other 
vessels,  but  form  the  Bamc  dangerous  and 
unsightly  projections  us  in  steamers  of  the 
ordinary  construction, 

tt  is  flomewhat   smgiilur   that   the  first 
Li   ptupelled  by  steam  in  this  counliy 

'  u  iwiit  boat.  Sir.  Miller's  experiments 
liemi;  made  lu  vessels  of  this  description, 
which  he  had  previously  conitruclsd  witli- 
out  relicrvrtce  to  the  eniploj-mtnt  of  stcani 
as  the  pTopeilin^  power. 


#■"■■ 
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SECTION  in. 

THE  CONSTRUCTION   AND   ARRANGEMENT  OF   MARINE   ENGINES, 
BOILERS,   CONDENSERS,   &C. 

PccuIUr  construction  of  Marine  Stesm  Enf^nei  graenlly. — Beam  Engine. — Lever  Engiiie.— 
Napier's  Direct  Action  Engine.— Seaward's  Gorgon  Engine. — Penn's  Direct  Actios  Engine- 
Steeple  Engine. — Galloway's  Inverted  Cylinder  Engine.— Humphrev's  Trunk  Engine.— Pa^jn'a 
Stidlng-covet  Engine.— Maudslay's  Concentric  Cylinder  Engine. — MaudiUy  asd  Field's  Double 
Cylinder  Engine. — Hfck's  Inverted  Double  Cylinder  Engine. — Maudslay  and  Field's  Dinel 
Action  Screw  Propeller  Engine. — Brunei's  Inclined  Cylinder  Engine. — Penn's  OsciilatiDg 
Engine. — Borric's  Rotatory  Engine. — Condensation  of  Steam. — Seawvd's  Salt-water  Gauce.— 
Maudslay  and  Field's  Pumps. — Brunei's  Condenser. — Napier's  Condenser  in  the  "  KDmun."— 
Howard's  Condenser. — Dr.  Church's  Condenser. — S.  Hall's  Condenser  in  the  "  WDberfcore.''— 
8.  Hall's  Salt-water  Still.— Parallel  Motion.— Reversing  Motion.— Seaward's  Slide  Vslres.— 
Morgan's  Balance  Valves. — Piston-slide  Valves. — Expansion  Valves. — Snodgraas's  Expsnsiw 
Valves.- Bourne's  Slide  Expansion  Valve8.-~Ordinary  Steam-boat  Boiler.— Seraiate  Ellhrlksl 
Boilers.— Boilers  of  the  "  Syrlus." — "  United  Kingdom"  Boilen. — 1>.  Napier's  Tubular  Maiiae 
Boilers. — Safety  Valves. 

Marine  engines,  in  general,  differ  in  their  construction  from  those  osed  on 
land  in  severul  points.  As  the  weight  of  the  machinery  of  steam-vetsels,  ud 
the  space  which  it  occupies,  necessarily  excludes  a  portion  of  the  cargo,  it 
becomes  an  object  of  the  greatest  importance  to  diminish  that  weight  and  tpice 
to  the  utmost  degree  compatible  with  the  requisite  stability  and  means  of 
working.  These  essential  qualifications  should  be  sought  for  by  the  adoption 
of  the  most  judicious  forms  for  obtaining  the  greatest  strength  and  solidity  with 
the  least  quantity  of  material.  Marine  engines  should  uso  be  as  simple  ss 
possible,  consistently  with  their  efficient  performance :  as  they  are  exposed  to 
severer  trials  than  any  other  class  of  engines,  they  are  consequently  moreJi&ble 
to  derangement ;  and  the  delays  and  expense  attending  repairs  become  sericm 
evils,  as  the  profitable  employment  of  the  vessel  is  thereby  suspended. 

An  important  consideration  is,  the  position  of  the  centre  of  gravity,  which 
should  be  placed  as  low  as  possible,  in  order  to  obtain  the  greatest  degree  (/ 
stability  for  the  vessel ;  as  a  very  slight  heel  or  lateral  inclination  of  the  vesad 
materially  increases  the  load  upon  the  engines,  and  detracts  from  the  speed. 

From  these  and  other  considerations,  the  arrangements  and  proportions 
commonly  oluerved  in  land  engines  require  to  be  modified  for  manne  pur- 
poses. The  length  of  the  stroke  is  much  shorter  in  proportion  to  the  diameter 
of  the  cylinder  than  is  mual  in  land  engines;  the  lengtn  of  the  stroke  seldom 
exceeding  the  diameter  of  the  cylinder  by  more  than  a  sixth,  and  frequent); 
being  even  less  than  llie  diameter.  The  beam  likewise  is  shorter,  being  gene- 
rally rather  less  than  three  times  the  length  of  the  stroke ;  and  instead  of  hir- 
ing only  a  single  beam,  the  centre  of  which  is  placed  considerably  higher  thu 
the  centre  of  the  shaft,  there  are  two  beams  working  outside  the  side  fnma, 
and  the  centres  are  placed  as  low  down  as  the  vibration  of  the  beam  willadau^ 
the  connecting  rod  working  upwards  instead  of  downwards.  This  srrangeioent 
originated  in  Scotland,  and,  we  believe,  with  Mr.  David  Napier,  of  Glaigov. 

The  shaft  is  considerably  higher  than  the  top  of  the  cvHnder,  and  the  fru* 
which  carries  it  is  braced  to  the  cylhider  by  a  strong  diagoiiai  truss.  A»  •» 
unlimited  supply  of  injection- water  can  be  obtained  without  the  use  of  a  puoipf 
the  cold-water  pump  is  dispensed  with,  and  also  the  cold-water  cistern,  vh^ 
in  land  engines,  usually  surrounds  the  condenser.  The  motion  of  the  veiin 
precludes  the  ordinary  mode  of  feeding  the  boiler  by  means  of  a  feed-he» 
and  a  regulating  float ;  the  water  is  therefore  conveyed  direct  from  the  few 

{)ump  to  the  boiler,  and  the  supply  is  regulated  by  hand,  by  means  of  re^ 
ating  valves  or  cocks. 

Owing  to  the  rapidly  corrosive  action  of  sea-water  npoD  iron,  wheUur  oMr 
leable  or  cast,  it  is  found  necessary  to  construct  all  the  moring  parts  of  tk 
engine  whicb  are  exposed  to  it  of  copper  or  gtm-metal ;  the  aip^inuop*  >" 
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Tor*  lined,  and  the  air  punip  rodii  aheatlicd,  with  copper  or  gun-metal,  and 
valres  nod  cocks,  and  the  pluagvn  of  the  feed  and  btlj^e  puiups,  are 
of  htau  or  gun-metal. 

engines  ore  generally  of  the  class  known  ni  Beam  Knglnci,  iu  which 
of  the  pitton  is  tronsuiitlt^d  to  the  crank  by  u  bi-ani,  w)H.t3e  I'ulcrum 
tntre  of  its  length;  we  fthall  therefore  eomuieuce  our  desctiption 
kne  of  tiiit  clasB. 


tm  Evrjine. — The  annexed  figure  represents  a  longitudinnl  section.      At 
[the*  foundotion-plate,  on  wliich  the  engines  are  erected ;  it  ii  supported 


'Viiv^' 


i».i  ilrri'   «T-.-nrTi   nTwOOd,   wllich  CfOM   the   fli«ir-.ni-ilirr\   «if   \\\r  VCIftel,    tO 

licdi     A   portion  of  li*  ■   into  a 

(ho  alet^pcrs,  |»nrt  of  w  ■  I'ottoni 

>iher  part  receives  thn  foot  of  the  Air-pump;  6  the 

which  is  furnicd  uf  three  vertical  compartui«nls. 


asa 
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oonnected  at  top  and  bottom  by  the  apertures  dd;  iht  tnUcUe 
forms  the  steam-chamber,  and  the  side  compartmeQts  are  the  eduction  pesncet; 
e  is  the  steam  inlet ;  /  the  slide-valve,  formed  of  two  short  aUde%  eoaoeetoa  hj 
a  rod,  which  js  fouod  preferable  to  a  single  long  slide  fof  large  en^iBeSt  as  Ibt 
latter  is  liable  to  warp ;  the  slides,  whieh  on  the  back  form  &aoH  OM^ird  of 
a  circle,  are  pressed  up  to  the  seats  by  screws  at  the  back,  acting  npon  a  block 
of  metal,  faced  with  a  thick  sort  of  mat,  made  for  the  jpnrpose ;  /  the  valre 
lever,  working  upon  the  shaft  of  the  parallel  motion  as  a  nilcrum ;  the  motion 
of  the  eccentric  is  communicated  by  tlie  intermediata  lever  g;  k  the  wuanel 
bar ;  j  the  condenser,  cc»t  in  one  piece,  with  k  the  hot-well,  and  Mtea  to  liie 
foundation-plate  ;  i  the  injection  pipe.  A  tube,  or  cylindrical  passage,  is  ctal 
in  the  condenser,  through  which  pass  the  gudgeons  /  of  the  working  beam ; 
these  gudgeons  are  very  securely  wedged  into  bosses,  cast  on  the  sides  of  ibe 
condenser,  and  the  brass  bearmgs  are  fixed  in  a  boss  in  the  centre  of  the 
beam ;  in  the  air-pump;  n  the  foot-valve ;  o  the  blow-through  valve,  through 
which  the  air  and  water  are  blown  out  of  the  condenser  at  starting  the  engine; 
p  the  delivery  valve,  through  which  the  water  passes  into  the  hot-well;  q  the 
passage  leaduig  to  the  feed-pump ;  r  the  connexion  with  the  rdief  valve ;  t  the 
passage  by  which  the  wute  water  is  carried  off  into  the  sea;  <  an  air-vessel ;  e  the 
beam ;  to  the  connecting  rod ;  y  the  crank ;  »  the  blow-throagh  cock,  connect- 
ing  the  steam-chamber  of  the  slide-case  with  the  eduction  passage ;  this  cock  ii 
opened  previously  to  starting  the  engines,  for  the  purpme  of  expelling  the  sir 
from  the  engines,  or,  as  it  is  termed,  hlotcmg  through. 

The  fecd-pumjp  and  bilge-pump  are  worked  from  the  cross-head  of  the  sir- 
pump,  and  could  not  be  shown  in  the  sketch.  The  annexed  figure  represemi, 
on  a  larger  scale,  a  sec- 
tion of  tlie  feed-pump, 
with  its  valves,  a  is 
the  plunger,  attached 
to  tiie  cross-head  6, 
and  working  through 
a  stuffing-box  in  the 
pump-barrel  c\  d  \a  p* . 
the  valve-box  attached  Jl  ^ 
to  the  side  of  the  hot- 
well  ;  e  is  the  suction-  ™^rj^ 
valve,  through  which  lU 
the  water  is  drawn 
from  the  hot-well  into 
the  pump  by  the  rise 
of  tne  plimger.  On 
the  descent  of  the 
plunger  the  water  is 
driven  out  at  the  valve 
/,  along  the  feed-pipe^ 
to  the  boiler,  unless 
the  regulating  valves 
or  cocks  on  the  boiler 
should  be  quite  closed, 
when  it  raises  the  load- 
ed valve  A,  and  re- 
turns to  the  hot^well 
by  the  aperture  ft. 
Ine  load  per  square 
inch  on  the  valve  h 
must  somewhat  exceed 
the  presnire  per  square 
inch  of  the  steam  in  the  boiler. 

In  addition  to  the  bolts,  by  which  the  cylinder,  condeoier,  and  ude-fnmt 
are  screwed  down  to  the  foundation- plate,  U^ere  are  twelve  strong  bolts,  caMcd 
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bolti,  whicfi  are  paniKl  (Vtmi  (he  oulkide  through    ihe  flo<»f- 

~-  '     *■ '  '-  -  - '  Tl-,  and  boMM  on  the  cyliudere,  eondenacrt  oiiH 

,'  aft  possible  by  rtmng  nuts.     Thcic  bolts  are 

r  In  resist  ihe  corTosion  of  the  tea-v&tet. 

Knginr  i%  pcrhnpa,  that  which  isbeit  ndnpted 

,   as  all  tlie  parts  utlmit  of  ea«y  access;  the 

partA  on  cnrh  vda  of  the  beam  nearly  eoiintcrbaUnceeach 

'■,'  pwiijw  «ro  cnsily  nttached;    hut  their  wi'ietit  and  the 

e,  in  the  progrew  of  the  improt'ementa  which  marine 

.!e,  booi  deemed  very  serioui  dru\vback<;  nnd,  at  preit>nt, 

pi»  lo  be  telling  in  favour  wf  wl)at  ate  lenned    "direct-action" 

It  of  the  leading  engiueeri  having  adopted  each  »nie  tiarticulur 

t  '  -  ^        nsiog  witli  the  side-bcums.     Several  of  these  aeviiitions 

111  we  shall  now  prOL'ecd  tu deticril>e,  commencing  with  one 

i  red  0$  intermediate  between  tho  Beam  and  tlie  Direct- 

r>mmonlv  termed  a  "  Lever  Engine,"  the  aetinn  of  the 

'  -.;ed  to  the  crank  bv  ■  lever,  whose  fulcrum  is  at  the 


ftHt. — The  accompanying  figure  represents  in  section  nn  engine 
[  ail  the  cylinder;  6  the  slide-cn^e ;  r  the  ■team-pipe;  i^  the  ilide, 
crmmanlr  known  aa  Ihe  lung  yide,  which  i»  hulluw,  and  forms  the 
/the  way-shnft,  by  which  the  valrc  ia  worked ;  g  is  the  con- 


h  flie  bed-plate,  nnd  forming  a  pedental  lo  the  cylinder; 

the  foot-vaire;  i  the  air-putnp,  tnsrrted  in  fl  chamber 

re;  m  the  blow  thronrh  valve:  n  the  dtlivery  valve; 

vaste-water  pansnge.     The  fec^d-piimpn  ni»y  be  stippoted 

.i»  ilie  engine  first  described,  g  and  r  being  the  pafltages  cotH 

IB  pump;  Hfl  the  beam  gudgeon ;  p  the  beam;  w  the  connecting- 
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rod ;  X  the  crank ;  y  the  side-fVame,  firmly  lecured  to  the  bed-plate,  and  to  itraDg 
flanges  cast  on  the  cylinder ;  »  the  guides  in  which  the  crow-head  moves. 

Tois  arrangement  appears  to  us  to  be  inferior  to  the  preceding  one,  and  to 
possess  few  recommeudationa.  Very  little  space  is  gained,  or  weight  sarcd; 
and  as  no  longer  cylinder  can  be  employed  than  with  a  Beam  Engine^  tfce 
crank  of  course  mutt  be  shorter.  In  the  Beam  Engine,  likewise,  the  parts 
acting  on  each  half  of  the  beam  nearly  counterbalance  each  other;  but  in  the 
Lever  Engine  the  weight  of  the  steam  and  air-pump  pistons,  side-rods,  and 
connecting-rod,  acts  all  on  one  side  of  the  fidcrum,  and  therefore  requires  to  bs 
counterbalanced,  which  is  sometimes  done  by  having  one  of  the  padoles  t^  ths 
wheel  formed  of  cast  iron,  of  the  requisite  thickness.  Lever  Engines  are  vety 
common  in  boats  on  the  Humber. 

Napier^g  Direct-action  JSngine. — ^The  annexed  figure  represents  a  Dired- 
action  Engine,  which  in  appearance  greatly  resembles  the  preceding,  the  smsll 
side.beams  being  retained ;  but  solely  for  the  purpose  of  working  the  pumps. 
It  was  applied  by  Mr.  Uarid  Napier,  of  Gla^ow,  to  the  '*  United  Kingdom" 
steam- vessel,  at  a  period  when  it  was  considered  as  of  great  dimensions. 

In  the  annexed  engravings,  JFh.  1  represents  an  end  view  of  the  two  enguui^ 
and  Fig.  2  a  side  view  of  one  of  them. 

The  cylinders  a  a  are  of  cast  iron,  and  fixed  to  a  framing,  which  Is  bolted  to 
the  bottom  of  the  boat.  The  piston-rods  b  b  are  keyed  at  uie  upper  ends  to  the 
cross-heads  c  c ;  to  the  exterior  ends  of  which  are  attached  the  coonccdn^ 
rods  dd.  The  lower  ends  of  these  connecting-rods  are  inserted  in  the  f«t 
ends  of  the  beams  e  «,  which  vibrate  upon  a  shaft/,  the  bearances  of  which  reit 
upon  the  top  of  the  condenser  a.  In  the  same  forks  are  inserted  the  ends  of 
other  connecting-rods  A  A,  which  are  keyed  at  their  upper  ends  to  cross-heads  ii 
In  the  centre  of  these  cross-heads  are  bosses  large  enough  to  receive  tk* 
vodijjt  which  extend  to  the  crank  pins  of  the  cranks  kk.  These  cranki  sn 
fixed  to  the  main  shaft,  which  rests  upon  the  bearances  /^  upon  the  arcbei  a, 
which  are  boUed  to  the  cross-beam,  as  at  n.  The  shafts  are  shown  as  brokn 
off  at  the  outer  ends,  but  they  extend  to  the  outside  of  the  paddie-wfaed. 

The  side  beams  e  e  are  not  straight,  but  have  two  bends,  represented  by  Ike 
lighter  parts  of  the  shading;  the  ends  near  the  cylinder  being  therefore  much 
farther  apart  tlian  the  opposite  ends,  so  that  they  may  take  up  as  Utile  xoom  u 
possible,  by  lying  close  to  the  respective  parts  of  the  machinery.  They  sn 
also  forked  at  the  end  nearest  the  air-pump  o,  so  as  to  admit  the  ioseciion  of 
the  pump-rods^,  which  are  connected  at  their  u]aper  ends  to  the  croM-htad  f, 
in  a  bush,  in  tlic  centre  of  which  is  keyed  the  air-pump  rod  r.  Connectng' 
rods  t  are  attached  at  t  to  the  side-beams  e,  and  at  their  upper  ends  to  ciims- 
heads,  which  are  connected,  as  at  u  u,  (Fig.  1,)  to  two  rods,  which  workibe 

E lungers  of  two  feed-pumps  v,  for  supplying  the  boiler,  j  is  the  i^paratas  fiir 
lowing  through,  previous  to  starting  the  engine.  It  consists  of  a  cock,  which 
opens  or  closes  a  communication  between  the  steam-cheet  and  coodensers,  I7 
turning  the  handle.  The  rod  and  lever  x  are  for  the  purpose  of  regulating  thi 
quantity  of  injection  water  which  enters  into  the  condenser,  by  apipefrnntbe 
outside  of  the  vessel,  and  can  be  increased  and  lessened  iu  quantity  I^tunii^ 
a  cock  to  whicli  the  rod  x  is  attached;  y  is  the  hot-well,  into  which  the  con- 
densing water  is  discharged  from  the  air-pump.  The  feed-^mpe  are  im- 
plied with  water  from  this  hot-well,  through  the  medium  of  a  pipe,  ttt 
overplus  being  discharged  through  the  side  of  the  vessel  by  another  pipe  '^' ' 
is  not  seen. 


Seaward's  Gorgon  Engine. — The  annexed  engraving  repreaenta  an 
nent  for  a  Direct-action  Engine ,  devised  by  Messrs.  Seaward,  and  o 
known  as  the  "  Gorgon  Engine,"  from  having  been  first  employed  in  a 
ment  steamer  of  that  name,    a  is  the  steam  cylinder,  and  h  the  pistbo-m^  ■ 
which  is  connected  to  the  crank  e  by  the  connecting  rod  dL    The  head  of  dM  '^ 
piston-rod  is  guided  vertically  by  the  parallel  motion  as  follows : — e  ia  a  rocking 
standard,  carrying  at  its  upper  end  the  ftUcrum  upon  which  the  be«m/tan& 
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Thu  beam  is  jointed  at  ^  to  the  crofls-head  of  the  piston-rod,  and  at  A  to  the 
radios  bar  t,  which  turns  upon  Jt  as  a  centre.  The  outer  end  m  of  the  beam 
serres  to  work  the  air-pump  n.  The  slide-valvei  are  of  a  peculiar  constmetion, 
patented  by  Mr.  Seaward,  and  which  will  be  described  in  the  latter  part  of  this 


article,  o  is  the  steam-pipe,  by  which  the  steam  enters  the  slide-eaas  p  of  tbe 
induction  slides;  and  q  is  the  slide-case  of  the  eduction  slides,  whkn  ii«a* 
nected  with  the  condenser  r,  the  upper  portion  of  which  forms  the  hot-wdL 

Messrs.  Seaward  have  constructea  several  pairs  of  engines  of  tbiadescripticai 
of  large  dimensions,  for  the  government,  which  may  be  considered  a  proof  <f 
the  efficiency  of  the  plan. 

Perm's  Direct-action  Engine. — ^This  arrangement  of  marine  engioMi  flho* 
in  the  opposite  engraving,  originated,  we  believe,  with  Mr.  Pttnn,  of  Gretf* 
wich,  wno  has  applied  it  to  some  steam-boats  on  the  Thames.     At  a  it  tbi 
cylinder ;  b  the  piiton-rod,  carrying  the  cross-head  c  c ;  this  crose-head  «Hiarti 
en  four  arms,  branching  diagonally  from  the  centre.     On  each  iida  two  side- 
rods  d  d  are  suspended  from  the  extremities  of  the  arms  e  e  of  the  uum  bas^i 
and  are  attached  at  tiie  lower  end  to  a  bar  e.     In  the  centre  of  this  bar  ii  * 
pin/  to  which  the  forked  end^  of  the  connecting-rod  h  is  coupled;  it  sxetwtf 
guide-rods,  upon  which  the  bar  e  slides,  the  rods  passing  through  brass  faoih^ 
attached  to  the  side  of  the  bar;  k  is  the  crank,  and  m  the  side-lrame;  «^ 
slide-case,  and  p  the  steam-pipe. 

When  only  one  engine  is  employed,  instead  of  a  forked'connecting^fod  lb 
rods  g  are  sometimes  connected  direcUy  to  the  crank,  the  pin  of  which  iaeqitfl     A 
in  length  to  the  distance  between  the  two  connecting  ittds  g.     By  this  inettna  ^ 
longer  stroke  may  be  obtained  in  the  same  height,  and  the  eouiMctiiig  rod  ii 
somewhat  lighter. 
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The  Stefph  Engine. — This  arrangemont  is  extensively  Btloptcd  on  the  Clyde, 
with  same  vuriations  in  the  minor  details,  according  to  the  views  of  different 
niakon.  Al  a  in  the  condenser,  cuusUtutin^  the  base  ut'  the  cylinder  b  .  the  cross- 
brftd  e  of  the  piston-rod,  instead  of  being  parallel  to  the  shaft,  as  is  usual,  stands 
U  tight  uigleA  to  it ;  and  from  the  ends  of  the  cross-head  rise  two  rods  d  d,  which 
am  cotuiectrd  at  top.  forming  with  the  crossi-bead  a  triangle.     Through  the 

rx  of  this  triAnglc  passes  a  pin,  the  ends  of  which  work  in  guides  t,  to  cause 
bistoD-rod    to  preserve  a  parallel   motion.     The  connecting-rod  /  is  sua- 
pcnocd  from  the  central  part  of  the  pin,   and  the  lower  extremity  is  connected 
nk  g.  which  revoh'cs  within  the  triangle.     The  frame  A,  which  carries 
.  is  supfwrtt'd  upon  four  aliort  cohnns,  which  rest  on  the  cylinder;  and 
.il  guides  •  are  braced  to  this  frame  by  the  rods  kk\  /istheslide- 
i\  bonnet  orer  the  fuot-ralve  :  n  the  oir-pump  ;  o  the  hnt-well  on  the 
p  ilic  waste  pipe.     'I'he  air-pump  is  worked  by  the  beam  j,  which  is 
at  one  end  by  the  rocking  standard  r,  and  at  tlie  other  \\  connected 
•  X  of  the  trmngle.     The  feed-pump  «,  and   the  bilge-pum]>  on   tlia 
'■  of  the  air-pump,  are  worked  from  the  cross-head  of  the  air-pump. 
it-vc  Mr.  Uavm  Napier  introduced  the  plan  of  suspending  the  con- 
vc  tlie  crank  in  steam  %-cssuIb,  butTrevilhick  employed  a  simUar 
.  \i''.*  jitifain-cArrijt|;e  in  J 802- 

air>uunip.fihown  in  ibe  sketch,  (p. 692)  is  not  that  which  is 

t>uli8tlie  best  wluch  we  bave  noticed.  Sometimes  the  nir^ 

III  une  end  of  the  crusb^head  of  the  piston-rod,  and  the 

;  pump  from  the   uppotite  end;  and  m  some  vessels  the 

>jj:i  iiu;  aide  of  the  cylinder,  and  two  lur-pampa,  of  small  diameter, 

err  I!)  the  rstrcaiitics  of  the  cross-head. 


692 


THE  STEEPLE  ENOIKE. 


This  arrangementf  like  that  of  the  Oscniating  Engine,  admits  of 
8troke,  without  carrying  the  shaft  very  high ;  and  the  parts  in  modoi 
few,  the  friction  is  proportionately  nnall.  It  has,  however,  some  9eno 
advantages ;  a  considerable  weight  lies  at  a  great  height  above  the  oe 
gravity;  the  oblique  thrust  of  the  connecting-rod  acts  with  tome  le 
against  the  upper  iraming;  and  the  engine-house  requires  to  be  carried 
toe  deck. 


QaUowatf's  Inverted  Cylinder  Engine,  —  The  engraving  on  the  on 
page  exhibits  an  arrangement  for  marine  engines  fM*  which  Mr.  t 
Gfuloway  obtained  a  patent ;  and  which  has,  we  believe,  been  adopted  ii 
or  two  vessels  plying  on  the  Ilumber.  At  a  is  the  cylinder,  tuppoited 
the  frame  or  platform  bb ;  c  is  Che  air-pump,  placed  beneath  the  cvlindli 
concentric  with  it :  the  piston-rod  <f,  of  the  air-pump,  passes  througn  a  rin 
box,  in  the  cover  of  the  air-pump,  and  through  another  stuffiug-boK  il 
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the  cylioder.  and  is  attached  to  the  steam  piston.     Tvru  niston-rodtv 

fdowfi   ■'        -^  ►.ttirtlnc-boxes  in  the  bottom  of  the  c^'Iiiider,  and  are 

a  •  ,',  \t-liich  is  curved  so  as  to  encompass  one  half  of  the 

(u  »•'--■ i^tc  plnn  separately  given  of  it;   y^  arc  two  conncctinf 

ceding  from  the  beuriitgs  of  tlte  amii  of  the  crosi-bead  to  the  craui 


^^M 


ft^        !=- 


1    *■ 


e      d 


fr^ 


ESS 


are  thu  plummer  blocks^  which  carry  the  paddle  shaft ;  two  of  tbeao 
id  fay  the  cover  of  the  cylinder,  and  the  other  two  by  t]ic  side 
M  it  the  neck  in  which  is  placed  the  foot  valre,  connecting  the 
the  condensers ;  //  arc  thu  guides  in  which  the  cross-head/  works. 

ry'i  Trunk  EaptRe,    Mr.  Francis  Hurophcry  obtained  a  patent  in 

in  arrangement  in  w  ich  not  merely  tlie  side  beams,  but  likewise  the 

wu  dispensed  with  :    the  power  of  the  engine  being  transmitted 

the  piiton  to  tfie  crniik  Iiy  the  connecting  rod.     To  this  novel  form 

he  gave  the  distingiiiBhing  name  of  the  Trunk  Engine :  it  is  rcmark- 

for  originality,  simplicity,  and  in^^enuity.  The  annexed  cut  (p.  691) 

a  vertical  section  of  the  engine,  a  is  the  cylinder ;  &  the  piston  ^  c  the 

rody  tlie  upper  end  of  which  is  connected  to  the  cranlc  </,  and  the 

pOMCA  through  an  aperture  in  the   piston,  and  carries  a  pin»   c, 

rbi -*'  '-'  '^'   in  hearings  attached  tu  tiie  under  side  of  the  piston; 

ic  '*e  bearings  and  end  of  the  connecting  rod.     The  con- 

.1  .1  case  or  trough,  ff,  which  ta  liolted  at  bottom  to  the 

m,  and  which  slides  in  u  stutltng-boxt  h,  on  the  cylinder  cover. 

tr  trough  are  straight,  and  purallf  I  to  each  other ;    and  the  ends 

liar;    Oiu  width  is  jtut   sufHcient  to  receive  (he  connecting  rod 

jbbuig.  and  (he  diniance  between  the  nemicircular  ends  is  such  as  to 

Ition  of  tht!  coT)Mecun<,'  rod  during  the  revolution  of  the  crunk. 

lre»  and  w  m  the  columns  supporting  the  entablature  n,  which 
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earriet  the  |dammer  blocks,  in  wfaieli  the  ibaft  revolret;  p  bonnet,  cofi 
the  ratnhole  in  the  cylinder  bottom.  A  pair  of  ooffinea  of  thia  deacdf 
90  borae-power,  were  conatnieted  fay  Meaan.  J.  &  £.  UaU,  for  a  paeket  ni 


^  Pmifn't  Slidin^'Cover  Engine. — The  adjoining  cut  is  explanator/  c 
dhvct-action  engine  invented  by  Mr.  Parkyn,  wfaidi  resemblei  the  pnce< 
in  the  circumstance  of  the  piston-rod  serving  also  as  the  connecting  rod, 
by  a  somewhat  different  disposition,  a  is  the  rod  which  aerrea  at  cmce  the  ] 
pose  of  the  ordinary  piston  rod  and  connecting  rod,  being  attached  at  the  Ic 
end  to  the  piston  &,  and  at  the  upper  to  the  crank  pin  c  ;  tf  is  a  recess  in 
piston  bf  for  the  reception  of  the  lower  end  of  the  rod  a;  e  across  pin  pa 
through  the  body  of  the  piston  6,  and  the  eye-hole  /,  in  the  lower  end  af 
rod  a,  turning  freely  upon  the  pin.  The  motion  of  the  crank  and  connec 
rod  a  being  an^ar  and  variable,  while  the  piston  h  moves  uniformly  in 
vertical  plane,  in  order  to  bring  the  two  motions  into  harmony  with  each  o( 
the  ff^owing  arrangement  is  adopted.  In  the  centre  of  ^e  cylinder  covi 
and  IB  a  Une  parallel  with  the  crank,  there  is  an  elongated  slit,  k ; 
immediately  over  this  there  is  a  supplementary  steam-tight  cover  i,  w 
moves  backwards  and  forwards  at  right  angles  to  the  main  shaft,  in  confon 
with  the  varying  positions  of  the  crank  and  connecting  rod  a,  much  in 
same  way  as  in  a  lathe  the  tool  carriage  of  a  slide-rest  moves  on  its  bed. 
under  pcniion  of  the  stuffing-box  has  two  arms  or  pins,  which  turn  in  aoH 
bearines  in  the  upper  or  supplementary  cover  i,  whereby  the  atnffing-h 
enablM  to  adapt  itself  to  the  line  of  the  piston  and  connecting  rod  tfaraif 
the  entire  revolutioo  of  the  crank. 
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Mattdday**  Anmtlar  Ctflind^  Enrjine* — This  U  «  new  Armt: 
by  Mr.  JoBcph  Maudslay,  in  tS'll.     We  undcrstanJ  that  wv  icti 

been  constructed  on  this  plan  by  tbo  firm  of  Maudslay.  Sons,  and  \tn 
dtBUnguitihing  feature  is  the  annular  fonnof  the  wurkingcyluidcrs.  b'i^.  I 
is  a  Kectional  elevation,  and  Ftg.  2  a  plan.     At  a  is  the  extenur  ateam  C] 
h  a  smaller  cylinder,  fixed  in  the  centre  of  the  steam  cylinder ;    c  e  tha 
of  an  annular  form,  and  working  iii  the  space  between  the  two  c>l 
the  piston-rods ;  e  the  crosa-head  ;  //  rods  uniting  the  cross-head  « 
block  g^  which  moves  in  the  cylinder  b.      From  a  pin  in  the  goiiac  •"''<■« 
the  connecting  rod  h  is  connected  with  the  crank,      l^e  air-pump  and  oC 
jkarts  may  be  attached  to  tbo  engine  in  various  convenient  wajra. 

Maudxlay  and  FieltVi  Double    Cylinder  Ermine. — ^The  pocaliarity  <i 
engine   consists   in  there  being  two  steam  cyunders,  each  of  half  tlK  i 
necessary  for  the  intended  power,  combined  so  as  to  fonn   one  eti|nn»,<si] 
placed  ao  far  apart,  as  to  leave  a  space  between  them  for  Uie  oonii«enn(  ndl 
and  the  lower  end  of  a  T-shaped  cross-head,  to  which  the  coimcctiog  rrijij 
attached,  to  work  in  ;  the  piston-rods  being  attached  to  the  horUonial  air 
ties  of  the  T  crosft-bead,  and  moving  up  and  down  simultaneously  with  I 
with  each  other,  whereby  the  combined  action  of  both  pistons  is  applied 
cnuik  of  the  paddle  shaft.      In  the  accompanying  drawings  F^.  1  tfxf 
longitudinal  elevation  of  one  of  the  engijies,  consisting  uf  two  steam  cj 


/ijr.l 


worked  by  one  slide  valve,  as  sliown  nt  k  In  the  plan  . 
a  transverse  sectinn  of  a  portion  of  the   voasi-I,   \nr', 
clii-alion.     At  aa,  Fig.  1,  ar*?  tlitr  twn  conn 
[•i9l**n-rods,  ibc  iip]K'r  end*  of  which  ro<U  ai. 
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r ;  It  the  lower  end  of  the  crosft-liuui  lliere  ia  n  alidrr  if,  working  hotwren 

J' r    h\..,)  ..!.  tl,,^  /.Mi.T  uuri':.:-^  of  llic  cylindeni ;    to  thi«  ilider  done  end 

"le  other  end  uf  that  rod  being  nltached  to 

lU  arranftement  it  wtll  be  percfired,  llial  by  the  simultaneoti!)  ascent 
tut  of  the  two  piatons  in  their  working  cylinders  a  a,  the  rr>dg  b  6  will 

cause  the  crou-hcad  r  £  to 
move  perpendicularly  up 
and     down    between     ila 

fuide  bars  «  e,  and  in  so 
oing  to  raise  and  depress 
the  slider  d  with  the  con- 
necting  rod  /,  which  r«jd 
will    by    that    mentis    he 
mode    to   give  a  rotatory 
motion    to    llie  crank  g, 
and     thereby     cuune    the 
paddle-wheel      8tiAf\      to 
revolve.     The  air-pump,  and  the  feed   and 
bilge  -  pumps    are    worked    by  the  lever  m, 
which  itt  connected  to  the  alidcr  d  by  the 
rr>ds  n. 

The  mode  of  adapting  the  steam  valve  to 
the  combined  cylinJera  is  shown  in  Ftp.  2, 
T\\e  ileam  ia  admitted  to,  and  withdrawn 
from,  these  cylinders  by  one  slide  valve  k 
common  to  both,  through  a  pipe,  in  the 
ordinary  way ;  the  steam  passing  through 
the  curved  passages  or  tubes  //  into  liotli 
cylinders.  There  is  also  a  narrow  passage  of 
communicaiion  always  open,  by  which  the 
Btvain  is  allowed  to  pass  from  one  cylinder 
to  the  other,  for  the  pmrpose  of  keeping  the 
pressure  equal  at  all  times  in  botli  cyliudera. 

Tlic  advantages  stated  to  be  realized  by  tliis 
arrangement  are:  1.  Simplihcaiion  of  con- 
struction,- 2.  More  direct  action  on  the  crank; 
3.  Saving  of  space  and  weiglit  of  material ; 
and  4,  Obtaining  the  greatest  length  of  stroke 
and  conaectinv  rod  in  a  given  height,  with- 
out any  lateral  pressure  on  the  pistuus  nr 
jiiston-rods. 

/{ick's  Invcrled  DouhU-cyVmder  Engine, — 

This  arrangement    resembles    the   preceding 
one  by  Messrs.  Maudslay  and  Field  in    the 
drcmnslnnce  of  each  engine  being  composed 
of  two  cylinders,  but  in  all  ather  respects  it  ia 
diiferent.      The  cylinders  in  this  engine  arf 
inverted,  and  the  four  cylinders    composing 
the   pair  of   engines    arc    ranged   in   a  line 
acrou    ttic    veuel.      The    engraving   shows 
a  transverse    fteclion    of   a  portion    of   one 
side  of  the    vessel,    with    an    end   view    of 
m.     At  aa  sre  the  cylinders,  standing  upon  four  strong  wrought- 
lumns,    only    one  of  which    i«  shown,  in  order  to  bring  the   piston- 
view.     The  columns  rest  on,  and  are  secured  to,  the  foundation 
ir,'  iliruugh  suitable   bosses  on  the  sides  of  the  cylinders 

tlh' <  .  .      ptate  rf,  and  the  crank  pedestals  above.     The  cylinders 

?d  at  a  *uliicii*nt  height  from  the  bottom  of  the  vessel,  lo  allow  the 
Is    to  work  duwnwards.      The    two   piston-rods  //  nro   connected 

II.  ^     T 
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togelhn  by  a  crow-head  g ;  the  ttufliiig-tioxM  ^  r  nre  of  doultle  farm,  or  b 
words  thoy  linve  a  apacfi  fur  nicking  bolh  ut  top  and  bottnin   *  ' 

with  wlf-actinp  oil  cups  for  lubricatiiij.'  the  rud*.     The  [m-u  'at 

directly  from  the  jfiain  cru8«-head  g  htluw  to  thocrnnks  A  A  M.ij-.v  ....  ;,« jn 
by  the  cooneoting  rud  i,-  the  two  piBtoii-rod9//f  and  (he  connectixig  crtM»-hD 


p.  are  Airthcr  secured  and  made  lo   work  uniformly  tOfHbtr  fcy 
strong  vibrating  frame  k  of  cast  iron,  forming  part  of  tbe  psnUld  tf 
which,  with  the  side  levers  /,  serves  also  to  work  (he  nirptimp  as  w< 
feed,  bilge,  and  brine-punipfl.      Each  cylinder  is  furnished  wilh  a  *tymi 
valve,  the   two   bcin^   connected  lopether  by  a    crciH»-hi'«iI 
e-ccentric  motion.     Tlieobject  of  (husdividme  the  valve  is  Ui 
of  the  steam  porta ;  the  volvra being  1'i>      '  ■     ' 

respective  cylinders  thun  wmdd  In- 

llie  condenser  is  placi'd  iimuedi.itL-ly  u.  .« 

»»ir-puiiip,  foot,  and  diwliarge-vnlvt'?.  arc   similar  in   ■ 
ordinary  engines.      Tlie  uir-piunp  imd  miuif  iiM>r  urr 


DIUECT-ACTtON  SCREW  PHOPELLER  Ij^NGINK.  6D9 


uiidcriKMiUi  the  foundation  phitc.  The  waste  wiuer  ii  disehargetl  fioui 
r«Ll  by  an  overflow-pipe  tbruugli  llie  side  of  ihtr  Vfiscl. 
lav  ttnJ  n*l<I'*  Direct'Oclinn  Scrtw  PruptlUr  Ettginr. — T\\\%  engin*'  is 
Ivsigncd  fur  dispeiiaiug  with  the  multiplying  wheeU,  or  chains  and 
Itillitittu  empluyed,  belwuon  the  rrigine  crank  ond  the  ahuA  of  the 
]»r<i|»eller,  in  ord^r  to  |jrudut:u  a  iiuilaLle  speed  in  thu  Intter. 

i'.,'ure  reprt'ocnts  n  trunHversf  vertical  section  ol'  the  engines; 

ide  hy   stilr  in  A  line  L-iiincidriit  with  the  line  of  the  propeller 

Mtcly  over  the  engine  shflft,  which  is  concentric  with  the  prt>- 

)-  connected  tberelv  l)y  a  coupling,  which  admits  of  the  Khalls 

icuitiiv  tii:^«.(M)nected,  when  the  vessel  is  required  Id  he  prupelled  by  the 

le.     In  order  to  obtain  the  requisite  speed,  the  engines  arc  constructed 


^H  with  n  very  short  stroke,  and  a  new  kind  of  slide  v&lvc  is  employed. 
^Hkciiitutot  the  rnpid  exhaustion  of  the  cyUnder.  At  a  a  is  the  cylinder, 
HHed  on  ihc  upptr  part  of  iho  condenser  6,  and  on  a  projecting  6anee  on 
"ur-pump  c  :  d  \*  the  engine  shaft ;  and  e  one  of  the  engine  cranks  keyed 
MsbHj  to  which  the  force  of  the  piston  is  transniitted  from  Ote  cross-head/of 

■fan  rod,  hy  the  connecting  rod  g.     The  slide  valve  is  composed  of  a 
|legtnrnlal  plute  h,  working  in  the  cylindrical  stcaui  cose  k ;    the  space 
the  shde  plate  Iwing  occupied  by  the  steam,  and  the  cavity  on  the  under 
"of  the  plate  communicating  with  the  condenser   by  the  pHs-iat^e  wi-     The 
: '  r  oti  itt  uxi»  with  M  vibratory  mntion,  and  thus  hnni^s  rai-li  aide  uf 
.xo  cummunication  alternately  with  the  steam  and  the  condenser. 
'  '^     .lir-pump  itt  inserted  in  a  Hat  orolongntion  of  the  condenser  ; 
It  is  situiiU'd  in  itie  bottom  of  tne  pumn.     The  delivery  valves 
:ket  nnd  pump  cover  are  composed  ot  annular  plates,  which 
:ally  between  guide**,  and  ddniit  of  tlte  rscdpti  of  the  air  and 
periphery,  and  ut  the  central  aperture  of  the  annular  pUte. 
y  ot  the  air-pump  forms  the  hot  well,  from  which  thu  supply 
iwd  by  the  feed  puinps ;    and  ihe  surplus  pusses  olf  by  the 
which  is  connected   to  the  aperture  r.      The  air-pump  is 
llie  parallel  motion  in  the  following  muiiucr :  s  is  the  pikraUcl  bur, 
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which  in  cotiuvcted  at  ihe  end  /  to  the  cross-hcod/;    and  &t  th«  point  f  to 
radiits  rod  ir,  the  centre  of  motiun  of  whicli  is  nt  x.      The  parallel  Ux 
extended  beyond  its  centre  of  inoliuii  tu  y,  from  vhich  tlie  crotv-head  of 
air-pump  is  suspended  by  hnVn,  or  a  connecting  rod  s.      The  fevd  «id 
pumps  are  connected  to  the  crosa-head  of  the  air-pump. 

Brunel'i  Inclined  Cylinder  Bngine.—ThiB  arrangement  wm  patented  by 
Marc  Brunei  in  lii'2'2,  and  he  employed  an  engine  on  thii  plan  for  p 
in  the  great  suhterrancoits  work  of  the  Tunnel   under  the  I'tiAmc*.     Il 
likewise  been  adapted  in  uveral  stsum  boats.     The  chief  improvement 
of  on  arrangement  of  the  working  cvlioder^,  by  which  the  conn«ctui£  rah  W 
two  engines  are  made  to  give  motion  to  the  same  cmnk.     The  aiineied 
which  represents  an  elevation  of  the  engine,  will  afford  a  correct  idea 
At  a  a  is  a  strong  triangular  frame  of  cast-iron :   within  are  fixed  the 
cylinders  b  0.     These  cvlinderH  are  inclined  lowarda  each  other,  aa  ««  la 
an  angle  of  102%  which  angle   Mr.  Brunei  cuoBiders  to  be  prefervhU  ti)  1117 
other  for  imparting  a  rotatory  motion  to  the  crank  by  the  alternaliug  action  i 
the  piftun-roda;    cr  are  the  piston-rods;    ddx\\e  connecting  rods  attwMlv 
the  crank  t.  which  gives  motion  10  the  paddle  shaft     The   piston-rods  tn 


letfS 


supported  upon  rollers,  running  upon  guide  plates  !o  ]ire*erre  tlietr 
motion  during  the  stroke.  The  steam  is  received  from  the  boilers 
small  cylinders  g  g^  and  hy  the  action  of  the  pistonii  therein  is  alt 
admitted  into  one  end  of  the  working  cylindera,  and  a  paua^e  0Mnc4j 
escape  at  the  other.  The  action  of  ttie  piston  is  regulated  by  the  « 
placed  on  tlie  paddle  shaft,  as  shown  in  Fuf.  2.  I'hcse  ecccn'  ' 
to  the  rods  h  h,  whicli,  by  the  intermediate  levcra  i  1.  operate 

in  the  imall  cylinder.     This  arrangement,  it  will   be  

high-preBsure  engines  than  to  condensing  oite«,  as  itutfu 

of    working  the  air-pump.       In  a  French   fost-ofiice  ^ ,    

Station,   the  engines  were  sninewltat  similarly   arranged  ;     tbe    two 
impelling  one  crank  :  but  the  cylinder*  were  on  the  oacillating  principlch 

Penn't  OtciUating  Engine, — But  of  all  the  arrangements  of  direct 
engines,  that  which  admit*  of  tlie  greatest  length  of  ^♦'^■'l'"  ■•■  '»■"  -malU 
I, and  which,  perhnps,  is  also  the  simplest,  is  the  <  r:.  mi 

'ia  we  have  already  mentioned,  by  Mr.  Witty.     Tli  :Av& 

this  form  of  engine  for  steam  vessels,  is  mainly  owing  tu  '  '-U 

Penn  and  Son,  of  Greenwich,  who  for  some  ycnns  pn-- 
preference  to  aU  othen  ;   and,  by  their  judiciou*  tu  il 

the  exquisite  style  of  workmanship,  have  utiracuii 
menl  that  most  of  the  leading  engineers  have  to  some  cstciU  Atluptciiit; 
it  bids  fair  to  su]t€rsede  most  other  forms. 
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tnexef]  cut  repreat*tiu  un  oriun^LMiieiit  of  this  deccription  of  engine 

»y  Meurs.  IVnn  in  a  vcmcl  on  the  Thanii'*,  which  diH'eni  Blightly  frum 

titiiuy  management.     The  foundation  or  bed   plate   of  the  engine  in 

of  A  strong  ciMt-iron  frame,  extending  across  tlie  veMcl,  and  divided 

compartjnentu  ;  the  (wo^ndc  ones  being  occupied  by  the  cylinder*,  and 

,onc  a  forming  the  condenser  ;  b  i»  one  of  the  cylinders,  which  is  inv- 

m  hollow  axes  or  gudgeons,  working  in  bearings  attached  to  the 

cc  arc   wrought-iron   pillars,  supporting   the    top  frame  rf,  that 

te  bearing  of  the  main  shaflf  which  ia  formed  into  three  cranks,  to  one 

e,  iho  piston-rod /of  the  iiteam  cylinder  k  is  connected,  whilst  the 

>ne,  ff,  work*  llie  uir-pump  h  by  the  medium,  of  the  connecting  rcwl  i. 

from  the  boiler  etiU'int  by  the  gudgeon  which  is  aearest  the  vetsel'ii 


arrives  at  the  elide  case  k  by  the  hollow  pAssage  or  belt  m.  By  the 
c  tho  steam  is  admitted  to  tlie  cylinder,  ana  discharged  fn>m  the  same. 
ng  otT  by  the  uiidshtp  gudgeon  n,  which  forms  the  eduction  passage, 
uie  condenser;  d  is  the  hot  well,  and  p  the  waste  water-pipe. 
3p&l  diffi^rencc  between  the  arrangemeui  described  and  Mr.  Penn'ti 
arraiigcnant,  U  that  in  the  latter  the  air-pump  stands  vertically 
thtf    two   engines,  and  that  the  slide  valve   case   is  placed  at  the 

' !-T-,  that  is  to  say,  midway  between   the  two  gudgeons.      We 

account  of  the  varieties  in  the  form  of  marine  engines 
J  a.:..u:a  engineers,  by  a  description  of  a  rotatory  engine  recently 
Mr.  Peter  Borrie,  and  whicb,  we  believe,  has  been  applied  lo 


ftAiaiory  F.n^'mt. — The  accompanying  engraving  is  a  transverse  sec- 
'h  the  centre  of  the  cylinder.  At  a  is  the  foundation 
irts  of  the  engine  are  directly  or  indirectly  attached  ; 
a—JMCTuninr  fixed  to  the  foundaUon  plate;  e  Js  a  imnll  cylinder,  re- 
^Hm^BttTnaluue,  on  u  shaft  d,  whuMe  ceiitie  \>  placed 'So  fa<  above 
^^^SmK  cylinder,  that  their  circumferences  muy  touch  one  another 
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nt  the  upp«rpoint  A' ;  iind  th«  spae«  between  them  thus  ^ailtmllr  inena 
A*  to  ihc  lower  point  A'.     The  stmfl  f/ posses  tliroiighutr -i     -    '  -  -  ••^"*-hni 
it)   the    cyliiiJer  eiidif   and    revolves  in    bearuifja  in  '     ' 

fimily  bolted  to  the  foundation  plate,  oiid  itayed  to  ibc  .  s  ..-.^v.  ,  .  -  -n  •.!■. 
ntiding  pisions,  conxlftin^  ench  of  two  arms,  cmmectod  (x>i;etlir«-  bjr  roiirn^ 
passing  over  the  abaft.  Their  breadth  is  equal  to  that  »t  ihc  rmlBr  cyliadcr. 
nnd  tlieir  joint  len^h  over  their  extromitiei  it  nrcesmrily  Mnnvirlnt  faMtUi 


its  diaitit;lcr,  owing  to  tht:  eccentricity  ol  ihu  rcvo 
Klide  freely  at  right  angles  to  one  Ahollier,  tlirun 
cuinference  of  the  rt'volviiifir  cylinder,  their  -'    ' 
prcsiurt?  ul  uiiL'  of  clieir  extremities  on  the  >-, 

(wliichcver  side  that  may  be);    and  th 

Ihruujjh  which  tbe>  shde.     As  ihi-ir  1 

tlie  course  of  «  revolution,  the  dillcrciu -- 
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lOtWMil  tlie  two  thiekneiites  nf  plates,  of  which  the  nrmt  of  the  pitloni  arc 

ipoted.  TluapackiogupreflMdoy  8prin(!!tto«rfU'dsl1ic5iilcsandcirciimference 

if  thv  outer  cylinder,  w  vill  be  reudily  unde^iilood  by  roforcnce  to  tli«  Hgtire. 

ti  (ho  pwnoges  iu  the  inner  cylinder,  through  which  thepiston  slideSf  there  are 

kn  rtit<ijt)liir  pjurkings,  wliich  ore  pru.ued  on  the  Hat  surfaces  nf  the  pmtons  by 

id  prevent  the  kteam  passing  to  the  interior.     There  arc,  besides,  two 

1  at  the  inside  of  the  p«cking»,  which  are  pressed  up  to  the  flat  sides  of 

isioui  by  screws,  for  the  purpose  of  diminishing  ihe  friction  of  their  jtllding 

n  ;  but  tliese  rollers  are  not  nccesiary,  except  tn  Inrge  cnginei.     The  rim 

ihe  inner  c)'linder  ia  made  to  project  into  nu'tallic  pucking-boxeM  in  tltr 

ylijidcr  ends,  whereby  tike  steam  is  entirely  prevented  from  passing  into  the 

Interior  of  the  inner  cylinder.     A  packing-box  i.^  uleo  placed  at  the  point  of 

ntikct  to  prevent  the  iteum  poasing  to  either  side.     From  wtiat  hoi  been 

lUted,  it  will  be  perfectly  undcrtttoAd,  that  the  steam  only  acts  on  the  projecting 

Mft  of  the  sltdioe  pistons  between  the  inner  and  outer  cvlindcrs^     The  stenni^ 

1  coining  from  the  boiler  throu^li  the  steam  pipe/,  has  hrst  to  pass  tlic  stide^, 

'^ich  is  worked  by  the  handle  A.    After  paumg  ttiat  slide,  it  enters  the  iteam- 

ight  jacket^,  the  bottom  of  which  is  the  slide  face,  having  the  four  cylinder 

rt:4  JtitH  and  n,  and  the  eduction  port^  on  it.     A  slide  17,  worked  by  a  handle 

posses  over  these  ports  for  the  purpose  of  reversing  the  motion  of  the  engine ; 

■'        '-df  there  are  two  ports,  o'  and  o*.     In  the  position  in  which  the  slide 

ft  1  the  engraving,  the  port  o'  is  open  to  thv  sli-ani  port  ly  the  port  »  ia 

c.<-- i.d  the  two  ports  m  and  k  are  open  to  the  eduction  port  g  ;  so  that  when 

be  elide  ii  in  lliis  position,  the  engine  wilt  nece&sarily  mox'e  in  the  direction 

indicAtod  by  the  arrows.      Now,  by  moving  the  slide  along  until  the  port  0'  ia 

•it«am  port  k,  then  the  port  m  will  be  closed,  and  m  and  /  open  to  tho 

<<n  that  the  steam  will  act  at  the  opposite  side  of  the  cylmder,  and 

■i-\y  the  motion  be  reversed.      It  will  here  be  observed  that  the  lowrr 

•rtfl  m  and  n  are  never  used  for  admitting'ateam,  hut  only  for  leading 

'HI.     The  object  in  placing  them  so  low  in  the  cyUnder  is  to  allow 

> :  upon  the  pistons  sooner.      It  muM  be  kept  in  mind,  therefore, 

'      Ltion  the  shaft  revolves,  the  steum  is  always  ndmitled  at 

->  /c  or  /,  and  the  used  steam  let  off  at  its  opposite  tower 

All  nil.  j,.,i.j  where  they  lead  into  the  cylinder  arc  divided  by  bridges 

diagonally  across  them,  so  thnt  (he  pistons  may  pass  freely  over  them. 

i\ic  ptrttlioii  nf  the  two  cylinders,  and  the  distance  hciween  their 

gradually  increasing  from  contact  at  tho  upper  point  A'  to  the 

lance  fit  the  lower  point  A'  (which  in  this  case  is  ^  of  tho  diometer 

M'ler,  but  may  be  varied  according  to  circumstances),  it 

s  er  direction  the  engine  revolves,  the  area  of  that  part  of 

'<\i  )«  acted  on  by  steam  and  vacuum  graduiilly  increases,  so 

ili^  of  expuiision  is  carried  nut  to  its  hill  extent  without  the  aid  uf 

•tpuLsiua  valves  and  gear.     The  steam  poising  through  tho  eduction  passage 

f  k  conducted  by  the  eduction  pipe  r  to  the  condenser  «;    t  is  the  injection 

'  *     '       '     '1,1  ■•.u\  of  the  eduction  pipe,  and  conducting  the  waier  up 

a  the  jitcnm  in  passmg  downwards  ;  it  is  worked  hy 

I   to  the  handle  m,  which  is  placed  rn  proximity  with 

/.  and  p.     The  air-pump  is  ft  double-acting  one.     It 

,  --.....  ,j, .:  n,  which  is  worked  from  the  main  shaft  by  a  crank 

hkI;  and  the  piston-rod  is   kept  parallel  by  two  slide  guides 

!i  -piiiii[.i  cuver.     The  pumps  are  worked  from  the  main  shaft  by 

<1  by  a  rod  and  lever  to  a  rocking  nhaft  d,  on  which  are 

ch  are  connected  by  rods  to  the  bilge  and  fecd-pimips. 

'I»l«Uct  has  itA  valve  cheatj  bolted  on  the  hot  wel> 

'JrtlloiK. — The  means  adopted   for  the  condensation   of  the  sleam  i^ 

;iVcrwUly  h%-  the  injoclion  of  cold  water  into  the  condenser,  as  in  land 

■-fiiiCT,     I'  *  '*      *'  of  steam  navigation,  this  method  is  attended 

■flffWHl  .e  shall   bricHy  (loiice.      In  the  Hral  pUcv,  tlie 

t*t«h«JDft  »,  ..^*....,  -.t.M.f;.,  Hiipregnatcd  wiUi  ••arthy  or  saline  matlcr^  And, 
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tbc  steam  consisting  of  puro  water  only,  this  extraneous  matter  cimtiinm  l» 
accumulate  in  the  boilers,  and  at  length  to  form  incruitations,  vhleh  if  M 
removed,  would  eventually  fill  tlic  boiler.  To  prevent  thi«  oi'curring,  •eraal 
methods  are  resorted  to  (aoinc  of  which  we  aaall  notice),  but  none  arvcaah 
pletcly  successful,  and  nil  are  attended  with  some  objection.  Another  trl 
attendant  upon  this  system  of  condensation  when  applied  to  marine  cBCJMi 
is  that,  OS  the  supply  of  water  lu  the  boilers  cannot  be  regulated  by  ■clf-«ajtf* 
ing  means,  as  in  land  engines,  but  must  depend  upon  the  care  of  the  atti^ 
anls,  the  fire-box  and  flues  are  liable  to  be  burnt  through  in  the  event  of  A> 
smallest  inattention.  Great  care  also  is  required  in  regulating  the  Lnjccdas 
flow  of  water,  for  the  vacuum  causes  the  water  to  enter  the  condenser  »m  iui, 
when  the  engines  are  moving  slowly,  as  when  going  at  a  great  speed;  sndn 
it  is  exceedingly  difficult  to  regulate  the  injection  exactly  to  the  irreg^uUnii* 
in  the  speed  of  the  engine,  there  is  the  nsk  of  diminishing  the  power  of  tW 
engines  oy  admitting  too  small  a  quantity  of  water,  or  of  choking  the  condenrr 
and  air-pump  by  an  excess,  which  is  frequently  the  occasion  of  senooi 
accidents.  The  plan  most  commonly  reiiorted  to  fur  preventing  the  depontiaa 
of  earthy  matter  m  the  bailer,  is  to  discharge  a  portion  of  the  water  from  that 
to  time  (technically  called  **  blowing  out"),  replacing  it  with  water  from  «^ 
hot-well,  with  the  view  to  prevent  the  water  becoming  saturated.  Mr.  Se«Mf4 
ha?  contrived  an  ingenious  and  extremely  simple  plan  to  guide  the  men  in  thf 
performance  of  this  operation.  In  the  glass  gaui^cfl,  attached  to  the  boiler  li 
show  the  height  of  the  water,  arc  two  gloss  bulbs  of  ditfercut  specific  giavitiei: 
when  the  water  lu  the  boiler  approaches  within  a  certain  distance  uf  the  potai 
of  saturation,  the  heoviest  bulb  rises  to  tlie  surfuce,  whereupon  the  cnpn«» 
should  blow  out  water  from  the  boiler,  replacing  it  with  water  fmm  the  M 
well,  until  the   lightest  bulb  sinks.     This  contrivance  is   doubtless   of  p^ 

a/j.^  utility,  08  it  enables  the  engineer  to  conduct  tb* 
Jyf\  **  blowing  out  "  process  with  much  greater  nreeiii<M 
-'^w  ul  ri?  *^'*"  ^^  '^"*'*  otherwise  do.  Mr.  Seoward's  appa- 
___  C'^-A  II  I  ^^'"'  for  this  purpose  is  shown  in  the  oimexcdcH. 
At  a  is  the  glass  gauge,  chiefly  inclosed  in  in 
metallic  case  A.and  connected  by  the  pipes  aodcficb 
c  c  with  the  boiler  d.  At  *  and  /  are  screwed  php 
having  vertical  stems  proceeding  from  them,  wine* 
enter  the  ends  of  the  glass  tube;  g  and  A  rvprrstst 
the  two  glass  balls,  the  lower  one  of  wluch,  banc 
(he  heaviest,  is  shown  as  resting  upon  the  top  of  Ae 
lower  stem,  while  the  upper  one  floata  on  (he  Uqwi 
'I'bc  process  is,  however,  still  dependent  upon  <h> 
atteuHon  of  the  engineer,  and,  therefore,  liable  loki 
neglected.  To  obviate  this  Messrs.  MaudBla;  ^ 
Field,  instead  of  periodically  blnwiug  out  the  «»*^j 
maintain  a  constant  stream  of  water  tliroujb 
builera,  by  means  of  a  small  pump,  worked  by 

engines,  and  so  proportioned  as  to  draw  liwn 

owest  part  of  the  boiler,  at  each  stroke,  as  much  salt  as  is  deposited  ia 
boiler  fay  the  steam  consumed  in  that  stroke.     But  the  opcmtiun  of  blo*t 
offi  in  whatever  way  it  is  effected,  it  seldom   completely  etfectual.     U 
causes  a  great  waste  of  fuel  by  expelling  from  the  boilera  nicb  a  large  qoaatitT 
of  water  at  the  boiling  point 

These  and  some  minor  objections  to  tlie  system  of  condensing  1^' 
becoming   more  sensibly  felt    as  steam    navigation   advanced,    I 
numerous  attempts  In  condense  the  steam  without  injection,  bv  bnt  _    - 
contact  with  metallic  surfaces,  surrounded  by  cold  water;    and  tht'  ^\  •!■  ^  | ' 
at  length  been  brought  to  such   perfection,  as  scarcely  to  admit  uf  luruif 
improvenvnt.     Some  of  the  arrangements  for  this  purpose,  which  have  btrt 
put  in  practice,  wo  shall  now  proceed  to  notice. 

In  1822  Mr.  M.  I.  Brunei  obtained  a  patent  fur  rorious  improreiDPfit'  *' 
marine  engines }  one  of  which  improvements  consisted  in  ametboa  of  eoolsa"'^ 
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irltliatU  fnjtfction ;    with  tlie  ^iew  nf  kefrplng  tht  water  in  t1i«  boiler 

ly  tre*fir  ana  thu«  prevcniing  thi^  ooiTo»:un  And  incnutation  which  the 

tf  Mn  water  occuioufi.     The  cun<.U-n!t(.'r  consisied  of  a  peculiar  combiiialioti 

""-  •*-  •  ■''r'-'-ntotl  by  /"V/-  l,wliich  i»  a  veriical  Bection  of  the  &[>paratiiii- 

■  till  row  of  pipet,  which  the  inventor  calls  **  mains  ;  *    each  of 

.  -  -..u  the  upper  »idi-  a  row  ofnockeUt,  otid  from  each  socket  ri«ei 

.w\rf  of  copper  pipes  hb,  ofsmntl  diaiiieltr.     Thcic  piuet  are  cloMd  at  ihe 

r   end-',  bnl  ><ik  ii  at  the  lower,  whicli  ure  inserted  in  holes  in  a  sort  of 

'  i  on  the  itiiiiiis,  niul  secured  thereto  by  a  long  Krew- 

•  ■vi\  Ihe  ceiitrv  pipe  of  i<Mch  clutter,  and  ii  ftcrewed  into 

kin*  A3  shown  in  AT^.  2,  whieh  it  a  tection  of  one  of  the  clusters  on  a 

te.     The  nuitns  and  small  pipes  are  pl:iced  inacislern,  llirough  which 
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trrnt  of  eoIJ  water  U  tn&intniiied  by  a  pump  or  other  tuttable  means.  The 
in  from  the  engines  enters  the  mains  a  by  the  pipe  li,  and  ascendinfr  the 
II  pippa  h  h,  i»  ronilL-nsed  and  restored  to  the  form  of  water,  which  fblllnp  l« 
Mtoin  of  the  mains,  is  withdrawn  by  a  small  force  pump  e,  and  returned  to 
boiWr.  We  are  not  awaie  that  this  apparatus  hiu  been  tried,  but  ue  Uiink, 
fram  th«?  uftiit  of  an  air-pump,  and  from  there  being  no  thopou^'h  ilruft 
■  small  pipcSf  it  would  be  difficult  In  discharge  the  air  fVorii 
ii  would,  therefore,  prevent  a  good  vacuum  being  obtained,  and 
i.)b«lnict  Uie  cnndensntion  of  the  irteom* 
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11     mit«-r,  I;: 


:,.  r.r=.^t;^^»i,:^. .-»,.„,  of condenaalion  in  steam  vesscU 

of  various  arrangetnenls  of  cool- 

■  '■'!  in  removing  the  evils  oom- 

ttiem.     The  an-angcment 

.''«n,  dcM?r\'es  notice  from  il» 

ri(iriisiTti-iu)hihtt'il  iii  A  It  hallow  iron  casing,  on  each  side 

ipon  iht^  uiiDin.il  sviiTao^  of  the  veascl,  which  thus  con- 

<"rr.     The  loner  side  was  covered  by  an  irmi 

•:  water  onlsidv  by  (wo  large  apertures  in  the 

'  t    th(*  condenser,  and  the  other  at  t)te  after  part. 

'<^er  and  ih*-  easing  bring  sufficient  lo  allow  a  Irrr 

:undvn4rr  witi  exposed  on  each  side  to  a  current 'if 
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coU  water  nhcnevcr  the  vessel  was  in  niotion,     Tlie  annexed  diaeram,  njtfr 

scniing  a  horizontal  section  of  Uie  condenser,  wMl  more  fiill>  expluo  lhea» 
Vlructioii  of  tikis  ingenious  apparatus,     aa  ruprfsents  a  portion  of  the  tide  o(  lh< 
vcflscl,  cunsLituting  the  outer  Hide  of  the  tiondentcr ;  6  the  inner  side  ;  r  a  ''■'■' ' 
iron  casing,  which  encloses  the  condemeron  the  inner  side;  d  the  apftr 
which  tlie  water  is  admitted  between  the  condenser  and  cosing;   e  tbr  ■ 
aperture.     The  dark  space  representi  the  interior  of  the  condenser,  to  vbes 
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the  stoam  i»  conveyed  from  the  slide  case  by  the  y'\[-n:/t  attached  to  tU  t»; 
and  jV  i;"  n  pipe  leading  from  the  bottom  of  the  condeiiaer  to  the  air-puxni^  n 
which  the  water  and  uncoudensed  vapour  are  withdrawn.  Mr.  Howard,  of  w 
King  and  Queen  Iron-works,  Holhcrhithe,  endi-avouicd  to  combine  condesiir 
lion  by  injection  with  surface  condensation.  The  condenser  consisted  of  ■ 
cylinder  of  copper,  communicating  with  the  educliun  po.ssag«,  and  eiic)o»nl 
within  another  vessel,  through  which  a  current  of  culd  water  was  maintained  b} 
means  of  pumps  worked  by  llie  engine.  Within  the  annular  space  betwet s  iW 
two  vesst'Is  was  placed  n  worm  of  thin  copper,  the  upper  end  of  which  watect* 
nected  to  a  rose  head  within  tbc  condenser,  and  the  lower  end  of  which  «» 
connected  to  m  Fniall  force-pump,  which  drew  frum  the  lower  pan  of  tl»e  con- 
denser. The  worm  being  filled  with  fresh  water  previous  lo  vetting  the  cnpta 
to  work,  at  each  stroke  of  the  engine  a  portion  ot  this  water  wis  injected  wu 
the  condenser  amidst  the  eduction  steam,  which  thereby  became  ctindenvd. 
and  a  portion  of  the  water  resulting  thetefruin  was  returned  lo  the  rcfrigeritiM 
worm  Ly  the  force-pump,  and  the  rumainder  forced  into  the  boiler  by  ln«  f«»"' 
pump.  Tbii  plan  of  condensation  was  tried  on  board  a  government  vessel,  ■ 
aUo  in  two  other  vessels  constructed  by  Mr.  Howard,  and,  we  brlierr.  viA 
latiafAL'tory  results:  but  as  it  formed  only  an  accessory  lo  Mr.  Howard's**  Vspotf 
Engine,"  which  proved  a  failure,  it  shared  the  rejeciion  of  the  latter. 

Some  years  subsequently,  Dr.  Church  obtained  a  patent  for  a  msthoil  a 
condensniion,  which  was  the  snmc  in  principle,  aUhoiigh  the  arrangemeots  fiiv 
nomcwhat  different.  The  opposite  figure  represents  a  section  of  Uie  apfMUliai 
aAcis  tt  vessel  called  the  relngeralur.  It  is  divided  into  three  compsrtmraK 
placed  over  the  condenser  e,  the  upper  one  a  being  connected  with  the  U»" 
one  A  by  a  series  of  pipes  of  small  diameter,  which  occupy  the  middje  portM 
or  cold  water  cistern  c.  During  the  ojieration  of  the  engine  a  constant  stniB 
of  cold  water  is  muintaincd  through  this  cistcni.  Tbe  chambers  a  and  ^  laciif 
previously  filled  with  distilled  water,  upon  the  admission  of  tbe  ateam  from  tki 
engines  into  the  condenser  e  by  tho  pipe  d,  the  injection-cock/  is  opened,  ■a' 
the  injection  water  is  distributed  in  a  shower  amidwt  the  steam  by  the  roseii 
by  which  tbe  steam  is  instantly  condensed,  and  the  water  resulting  from  w 
condensation,  together  with  the  injection  water,  is  drawn  ofT  by  thv  nr-pu*^ 
and  dcUvered  into  the  compartment  a,  lo  be  cooled  dowu  ogain  by  draecndiBl 
thiYiueh  the  refrigerating  pipes  c.  On  the  top  of  the  chamber  o  ij  a  small  cfO 
pipe  for  the  escape  of  any  air  given  out  by  the  water. 

Bnt  no  person  has  contributed  so  much  to  tbe  introduction  of  Ibis  syften*' 
condensation  as  Mr.  S.  Hall  of  B  as  ford,  by  his  various  contrivances  toioMl*'' 
the  exigencies  of  the  ease,  by  his  improvements  in   tho  constnit rldn  of  dn 
apparatus,  and  by  his  unwearied  exertions  to  demonstrate  the  sapei 
system,  and  to  proctire  its  general  adoption.     The  following:  dv 
aerre  to  give  a  general  idea  of  his  arrangemenu.     7'he  cond.  i*  uf* 

cast-iron  vessel,  divided  into   three  compartments  by  two   i  pUtf** 

Into  these  plates  arc  secAired  the  ends  of  u  vant  number  of  coputr  iuht>  >'t  saw) 
diumetcr,  which  form  a  commiinicadon  between  the  upper  and  Ipwer  chauil«f\ 
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►■er  with  the 

X>]'T  clijiliili.r 


.  of  Oic  condeiiicr.    Through   ilie  middle  comp.irtment,  or 

M,  a  Btrpnm  of  cold  nuter  ia  luuintainrd  by  a  douMc-tu'tin^ 

iiT  chamber  communicates  with  the  eduction  nofisnge,  and  lliu 

air-pump.     The    stentn    fnnn    the   cduriiuti    pipe  ciiterinjr  tlie 

in  iimlnnllr  di^pt-Tscd  tltrou^h  the  cmidt-nsitig  tubes  ;    and  by 

'ii'ir  culd  surfaces,  is  reduced  into  water,  and  HdU  in  a  shuwer 

j'.irtmcnt ,    rroiii  which  it  is  (!rawn,  together  MJth  the  nir  and 

i  v.'iiMiUi.  by  the  Qir-pump.     Thi!  Air-pump  dclt\-ers  the  wntcr  into 

.   which  ii  closed  at  tup,  so  thnt  the  upper  part  conftilutea  an  air 

^'nl,  ami  Uii;  I'luiticity  of  i!i«  compressed  air  forces  the  water  into  tlie  boiler, 

trovrh  a  [»i)H'  T>rocecding  from  tbe  lower  part  of  the  hot  well  to  the  feed  valve* 

re  of  tl>e  boiler.      On  the  top  of  the  hot  well  is  placed  n  »nifl 

the  water  in  the  hot  well  at  a  certain  height,  ^o  as  to  prevent 

;ing  the  boiler  along  with  the  water.     Tbe  whole  of  the  jteam 

is  condensed,  the  wuUr  returned  to  the  boiler;    but  there  is 

..liter  to  a  greater  or  Icm  extent  by  leakage  of  tlie  hoileri^  and 

<•(  steam   nt  the  joints,  and  at  the  ftafcty  valve  ;    the  water  ili  tlic 

I,  ilicrcforo,  in  trine,  be  reduced  below  the  proper  level.  inileKs 

taken  to  replace  (he  quantity  of  water  so  loit.     To  meet  thif  difii- 

!I   vessel,  cuUed  ft  "  still,"  it  inserted  in  tbe  top  uf  the   boiler,  nnd 

V  a  pipe  and  cock  with  tbe  upper  chamber  of  the  condenser.    This 

■  d  with  wn  WBt<rr,  and  when  it  is  perceived  tliat  the  water  has 

-vT  in  Uie  boiler,  tlic  cock  is  opened  ;    and  a  coinniunicalion  being 

lied  with  the  condenser,  a  partial  vacuum   is  formed  in  the  »tili. 

ru  ciiMfi  the  wntiT  lulioil  rApidly  at  a  much  lower  temperature  than  it  would 

lirYiikr :    and  the  &team  rushing;  into  the  condenser,  ia  condensed  along  with 

tttAftW  frnm  the  cylinJiT.     The  addiiional  water  thus  obtnined  itt  delivered 

flifrboilDrby  ibe  actjon  of  thr  air-pump. 

;>rcaeuls,  with  some  slight  aUerotions,  tbe  armnge- 
tie*  constructed  by  Mcisrs.  Hnl),  of  Dartfbrd.  for  llie 
;.  W'c  select  it  as  the  inuNt  perfect  which  we  huv  c  scent 
i  15  are  distincn*-  shown.   At  a  ii  the  steam  cylinder  j  b  the 
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tteuin  uipt! ;  c  a  belt  or  channel  surrounding  l1iccvlinilrr,niid(:i-it^c 
\o  the  •lide  valve  chesi  d ;  J'i*  the  upprr  cliainbet  of  the  tviid;u 
wAlcr  cUterii.  in  wliicli  lltccontlenaingtiibesre  arc  situated;  A  il' 
of  ibe  contlenitei ;  k  tlio  fuol  valve  ;  /  the  wr  ptin^ip  ;  w  llie  lioi 


Willi  the  air-pmnii;    n  tiie  itnlt't  valve,  iit(ac)i«*U  t< 
lending  to  the  boiler;    q  ii  iho  cold  wottr  i»""H' 
•nd  the  condenser  ;  r  the  cold  water  lU])])!;. 
Uir   pnmji  to  the  condtniier  by  a  chniiin:)   t.i 
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in»  and  enters  the  condenaer  by  the  apertures  st ;  1 1  are  outlet  pauages 
iMliich  it  is  discharged  into  the  sea ;  o  ia  the  throttle  valve,  and  w  the  blow- 
^ough  valve ;  x  in  the  upper  chamber  of  the  condenser,  is  the  distributing 
~  i ;  and  y  the  pipe  leadinji^  to  Uie  distilling  vessel.  The  axis  of  the  side 
rs  U  not  carried  tliruugli  thu  condenser,  as  is  usual;  but  each  lever  playa 
n  B  stout  pin,  tirraly  keyed  into  a  massive  block,  or  pedestal,  cast  on  the 
^*iridation  plate. 
^  Tlie  figure  in  the  margin  shows  the  mode  of 
*»t«]mig  the  condensing  tubes;  a  is  a  portion 
^^f  the  upper  pUteof  the  condenser,  made  of  brass 
^^^  cast  Iron,  and  liaving  holes  formed  in  it  to  re- 
^^ive  the  ends  of  the  tubes,  a  portion  of  one  of 
^~hich  6  is  shown  of  the  full  size.    These  holes 

h,  inadu 
greater  oiameter  than  the  tubes, 
-^nd  are  tapped  to  receive  a  screwed  ring  or 
Anilc  f  ;  lite  end  of  the  tube  boing  inserted  in 
fie  hole,  a  ring  of  soft  tape  is  slipped  over  tlie 
»nd  of  the  tube  and  screwed  firmly  down  into 
the  bole  in  the  plate,  so  as  to  press  it  into  close 
Uct  with  the  surface  of  the  tube;  by  which 
s  joint  is  formed  perfectly  steam  and 
ignt;  and  which  yet  allows  for  the  ex* 
on  and  contraction  of  the  metal. 


^treto  the  depth  of  about  half  an  incl 
^)f  a  rather  Kreater  diameter  than  th 


The  annexed  figure  represents  the  dittlilling  apparatus.  At  a  is  a  cost-iron 
il  bolted  down  over  on  aperture  in  llie  lop  uf  the  boiler,  and  having  m 
TBtael  b  connected  to  it  by  rods  c  c.  A  series  of  brass  or  copper  tubes  d  d 
connecti  the  interior  of  the  two  vessels.  The  lower  chamber,  Uie  tubos  d  d^ 
wad  a  portion  of  the  upper 
chamber,  contain  sea  water, 
which  enters  by  the  pipe  H, 
<oniiected  with  ihe  cold  water 
chamber  of  the  condenser;  k 
n  a  valvo  governed  by  a  float  I, 
hf  whieh  the  water  ii  ro&ia- 
WDcdat  thepropertevel.  Froai 
Che  upper  part  of  the  vessel  a, 
api(>e  fa,  furnished  with  a  stop* 

CQclc  fi,  proceeds  to  the  upper 

^ismber    of    the     condenser. 

^fhta  the  attendant  perceives 

tkc  water  in  the  boiler  begin- 

Mttg  to  fall,  he  opens  the  cock 

«,  aad  the  steam  from  the  water 

ifilhs  still  rushes  into  the  upper 

cWibcr,    and    is    condensed 

*k^  with  the  steam  from  the 

*>gln0»;    and     the    water  rc* 

■•iiing  is  forced  into  the  boilers 

■7  llie  air-pump.     When  the 

in  the  boiler  is  by  this 

restored  to   its    proper 

I,  the  cock  n  is  abut,  and 

the  openition  ceases.     When, 

from  the  water  becoming  satu- 

•^nl,  it  is  required  lo  "  blow. 

oet "  the  still,  tltc  cock  n,  and  a  cock  i,  on  the  pipe  h,  are  shut ;  and  steam  is 

admitted  tVom  the  boiler  into  the  upper  vessel,  by  opening  the  cock  o  and 

Uncock  y,  which  connect!  the  )cwer  pnrt  of  the  still  with  a  discharge-pipe 
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|ii)»iiig  Uifough  the  »l»ip'«  side,  aiid  the  whIct  andsedimenl  atrdriTnivnl; 
which,  by  reversinf^  the  position  uf  nil  the  cocks,  (lie  ttill  U  ndur;f«< 
wnt«T  from  the  cold  wutor  chamber  of  the  condeiiier. 

Mr.  Halls  uiveiinuii  haa  been  extensively  Adopted  hy  th**  A&mitiivf, 
East  India  Company,  and  variuua  other  coinpanics;  lu  w#II  u  prititr  bfr 
viduals.  The  Sirim  of  320  horne-powcr,  fitted  with  Mr.  HaU'inu'lrr.tvr.  «» 
the  firat  itchm  vciscl  which  crcrtdcd  the  Athuitio  from  Uii»  oouiiSry 

Parallil  Motion. — The    parallel    motion  commonly    enii  ' 
engines,    working    witli    side   beams,   is  ewclly  similar  in 
employed  in  land  engines;  but  owing  tv  the  piirta  being  invcrtri, 
diU'erent.     It  ii  repre»entfd  in  the  annexed  cut. 


The  radiui  shaft  \%  tUFUully  worked  by  a  single  Uok,  or  «tde  rod,  wkickii*, 
tached  to  that  rndiii.i  bur  «nd  aide  beam  which  is  ne«l  the  vewfl'sU^fc* 
order  to  leave  more  spoce  between  the  two  engines  for  workinji;  the  haai|*' 

In  constructin;;  marine  engines,  it  \h  i>ocfl?iionally  refiuired,  that  i'- -  -^<"rf 
the  radius  rod  shall  bo  pliiced  in  some  parlicninr  point;  and  il  t 
necessary  to  determine  the  length  of  tlte  rudms  bar  and  "f  i!i- 
This  is  usually  ascertained  liy  repeated  trials  with  tods  o(  dn 
want  of  a  correct  rtde  lor  readily  delcrniinint;  it;  we  ihcri : 
lowing,  which,  we  believe,  lias  not  before  been  publinhcd, 

Let  a  A  represent  the  benm  at  its  horizontal  position,  e  the  centre  *f' 
cross  head  of  the  piston-rod,  and  c  b  the  side  rod  by  which  it  is 
the  end  h  of  the  beam  ah;  and  let  it  be  required  that  th-  c««ntTe  > 
bar  shall  be  in  thv  point  d;  then  as  the  jparoliel   bar  i 
beam,  and  as  at  the  horizontal  position  of  the  beam  thr 
bar  will  coincide  or  lie  in  the  aanic  horizontal  plane,  driiw    \ 
to  a  b,  and  it  will  represent  the  positmn  "f  du'  pnrnllel  bar 
this  iiosition  of  the  beam;  and  r  will  be  the  poif    ■♦  "i.;..i, 
altitclicd  to  the  side  rod;   and  e  d  will  be    the  d<^ 
tlie  parallel  bnr,  and  that  of  the  radiu*  bar.     li 
the  verlicnl  line  cf,  to  represent  the  piuli  of  the  piston 
highest  position  of  the  henni,  mAing  o  g  cqttal  in  n  '■ 
length  6  e  intersect  the  line  c/iuf,  and  draw  tli' 
the  distance  b  e  fiom  p  to  A,  then  draw  /i  i  of  ai> 
>o  a  p,  and  on  it  lay  off  h  k  equal  to  d  c,  the  diM 
the  radius  bar  and  parallel  bar;  then,  as  the  ren 
bar  will  be  iqtial  to  tlie  radius  bar,  and  the  two  U^^ 
trcmi»y ;  if  wc  draw  the  line  k  d,  they  will  form  "  :il> 
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E  of  which  will  b«  at  the  pcant  of  junction  of  the  two  bars ;  therefore, 
he  apex,  upon  k  and  d  as  centres,  with  any  distance  in  the  compasses 
arcs  cntting  in  o  o,  through  which  points  draw  op,  cutting  hi  inp; 


w  dp  and  it  will  be  the  length  of  the  radius  bar ;  and  /*  p  will  be  the 
the  parallel  bar.  Then  upon  ff  a  set  off  ff  r^kp  and  draw  p_r,  and 
iresent  the  back  link,  and  rthe  point  at  which  it  is  attached  to  the 


mg  Motion. — In  steam  vessels  it  frequently  becomes  necessary  to 
le  engines  suddenly,  and  sometimes  to  run  a  considerable  distance  by 
led  motion.  It  therefore  becomes  indispensable  that  the  engine  should 
Tanged  as  to  be  completely   self-acting  whilst  running  in  either 

case  of  engines  fitted  with  valves  worked  by  a  plug-rod  and  tappets, 
necessary  to  reverse  the  position  of  the  valves  by  hand,  and  when  the 

returned  past  the  line  of  centres,  the  plug-rod  will  continue  to  work 
I,  as  before. 

s  pUm  of  working  the  valves  is  chiefiy  confined  to  pumping  engines* 
i  engines  the  valves  are  almost  universally  moved  by  a  cam  or  eceen- 

upon  the  shaft;  whereby  the  motion  is  rendered  much  smoother, 
from  concussion ;  but  as  the  motion  of  the  eccentric  is  reversed  with 
i*  motion  of  the  shaft,  the  reversed  action  of  the  eccentric  would 

valve  to  move  in  the  wrong  direction  unless  some  provisicm  were 
he  contrary,  as  will  be  more  clearly  seen  in  the  following  diagram* 
Ltric  may  be  considered  as  a  crank  whose  length  is  equal  to  the 
ty  of  the  eccentric  disk;  let  a  6  represent  the  position  of  the  eccen* 
\  the  piston  is  commencing  its  ascending  stroke,  at  which  time  we 
■M  tmt  the  valve  lever  e  /  should  be  depressed,  or  move  in  the 
f  0^  if  the  eccentric  be  carried  round  by  the  shaft  in  the  directioa 
!C«ntri;e  rod  6  A,  acting  upon  the  lever  e  A,  will  depress  the  lever  t  / 
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as  required.  But  if  the  motion  of  the  shaft  be  reversed,  the  eccentrse,  mmm 
in  the  direction  6 1^  wUl  thrurt  the  lever  e  h  towardi  k  and  raiie  the  Iem<| 
to  the  position  fl.  Some  arrangement  it  will  therefore  be  seen  m  m-rriiy, 
tu  cause  the  eccentric  always  to  more  the  valves  in  the  same  direction,  stMf 


tiven   position   of  the  piston ;  whether  the  shafl  be  revolving  forwsidi  <r 
ackwards. 

One  of  the  methods  employed  for  effecting  this,  is  to  fix  two  ecceDtrini?* 
the  shaft,  one  adapted  to  the  forward  and  the  other  to  the  backward  modoiif 
the  shaft,  each  of  which  can  he  thrown  into  gear  whilst  the  other  ii  tlmn 
out  by  the  action  of  a  lever.  This  method  has  the  advantage  of  adraittiagb 
eccentric  to  be  firmly  keyed  or  staked  to  the  shaft ;  it  is  however  morv  f^ 
sive,  and  has  the  appearance  of  greater  complexi^,  than  the  following  ohw: 
which  is  therefore  more  generally  practised.  The  eccentric  a  is  not  keyed  H  A* 
shaft  b,  but  is  hung  loose  upon  it  with  liber^  of  motion.  On  the  tide  if  ^ 
eccentric  is  cast  a  quadrantal  piece  e,  and  a  similar  piece  d  is  fixed  m  A( 
shaft,  forming  a  species  of  clutch,  the  eccentric  being  carried  roond  \fj  At 
the  piece  d  pressing  on  the  piece  e.  Now  supposing  the  shaft  to  be  nnirar 
in  the  direcuon  a  e,  and  it  be  required  to  reverse  the  motion ;  the  tceentiktd 
is  thrown  out  of  gear,  and  the  position  of  the  valves  reversed  by  bsDd;lb 
causes  the  shaft  to  revolve  in  the  direction  of  a/,  and  the  piece  <2recedmgfi* 


''"••Ji<-tfJ 


the 


piece  e,  the  eccentric  remuns  stationary  until  the  shaft  has  made  ns^ 
ulution,  when  the  position  of  the  eccentric  is  directly  opposite  to  eh^ 


e  eccentric  rod  being  thrown  mto  gesTi  will  be  pulled  fl^ 
direction  g  a.  If  the  motion  of  the  shafl  had  not  been  reversed,  the  ecccriv 
would  have  been  in  the  position  b  h,  revolving  in  the  direction  of  the  ts^ 
the  eccentric  rod  g  h  would  be  pulled  in  the  direction  phf  the  action  thenij' 
of  the  eccentric  rod  in  both  cases  is  to  move  the  valve  lever  ^/  in  the  diiit** 
jr  m,  and  to  depress  the  valve  by  the  lever  I  n.  ^^ 

Another  plan  which  is  sometimes  adopted,  is,  instead  of  reversing  tibefsyj 
of  the  eccentric  upon  the  shaf>,  to  fix  a  double  ended  lever  upon  the  valvtMi 
and  to  connect  the  eccentric  rod  with  the  upper  or  lower  mm  of  the  lflfM»  ^ 
cording  to  the  direction  in  which  the  paddle  shaft  is  to  revolve 
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ftlJcU,'  invcnteil  by  Mr.  Murdoch^  of  the  firm   of  Boulton  and 
~^nl\y  employed  m  rmirinc  engin«.     The  anix'xed   i\g\sn  it  a 
lection  of  one  of  ihcfit-  hlMeii.     At  a  a 
is  n  portion  of  the  ileam  cylinder ;  6  Oie 
upper iileam  passage  ;  c  (he  luwer  steam 
psuagc;  H  a  steam  channel^  coat  upon 
the  cylinder,  between  the  necks  b  and  e, 
to  which  is  attached,  by  a  flange,  the 
slide  case  e/p,  which  ii  divided  into 
three  parts  by  the  packing  boxes  A /i, 
the    middle    part  //  communicating 
with  the  steam  clumtiel  d ;    and   the 
upper    part  <*,  and   the   lower   part  j, 
communicating  with    each    otiicr    by 
rneani  of  the  hollow  slrde  k  :    this  slide 
ia  in  its  horixonlal  section  of  a  semi- 
cyh'ndrical  Hgtire;    the  flat  part  of  the 
afide,  and  tlie  face  uf  the  Bteam  paunge, 
are  planed,  and  ground  upon  each  other, 
no  as  to  be  steam-tight  when  in  contact; 
and  the  kllde  is  pressed  against  the  face 
uf  the  steam  passage  by  semicircular 
blocks   m  n,   vnich  are   faced   with    a 
broad   so(\    gasket,   and    are    prcB«ed 
forward  by  screws  at  the  back  of  them ; 
o  is  the  opening  to   which  the  steam 
pt|>c   is  nllAched,  and  p  a  channel,  cast 
in  the  bed  plate,  and  connecting  the 
lower  division  j;  of  the  steam-chest,  with 
ihe  condenser ;  t/  a  portion  of  the  piston. 
In  the  sketch  the  piston  is  shown  at 
the  bottom  of  the  cylinder,  as  having 
y^^  completed  tlie  downward  stroke  ;    and 

^^  both  the  sicam  passages  ore  closed  by 

the  slide  A.   ITiat  part  of  the  cylinder 
Ikivq  the  pisloni  is  filled  with  the  steam  which  has  depressed  the 
d  the  mindlc  narl//of  the   steam-chest  is  in  free  communication 
DJlor.  and  U,  tfierel'ore,  filled  with  steam.      In  this  state  of  things,  if 
It>     '  i  '      'I -stance  equal  to  the  deplh  of  the  steam  passage  6  or  c, 

n  '  p&rt  of  the  steam-chest  will  rush  Ltiruugh  the  passage 

1<  ■■•  M.v  [>iiton ;   and  the  steam  above  the  piston  will  pass  out 

Ll  '*',  and  duwn  through  the  central  part  of  Ihe  slide  Xr,  and 

Ll  _,  ^  into  the  condenser.  In  this  speccs  of  slide  valve  it  wiD  be 
the  slide  is  HurrT}unded  by  steam,  which,  therefore,  exerts  no  more 
pan  it  in  one  dirrclion  thnn  another;  and  the  only  friction  is  that 
the  pitcktn^  at  the  back  of  the  slide.  The  steam  passages  also  are 
lor  thtui  with  the  U  slide,  so  that  there  is  much  leu  loss  of  steam 
t  Utt«r.  The  slide  is  nntintly  eitlicr  faced  with  gun-metal,  or  wholly 
bfit;  and  for  enpim-s  of  large  dimensions,  instead  of  one  long  oltde, 
tlal  lubt',  thetenre  two  short  slides,  which  arc  connccte<l  together 
b  ;  and  the  upiier  .ind  lower  diviiiions  or  vacuum  spaces  of  the  shde 

'■  ■ '  '  -pipes  instead  of  the  central  tube. 

ery  generally  used  in  marine  engines,  ore,  how- 
■'^^.  from  the  necessity  of  uiing  hemp  pocking  at 
f   'i  '  it  on  the  face.     This  packing  requires  to  be 

d  i.  ^       _        *( ;    nnd  should  it  bo  neglected,  or  tnetfectually 

^here  will  be  a  great  loss  in  the  active  power  of  the  engine.  The 
'e  it.  however,  but  seldom  perfectly  steam-tight,  because  if  tlic 
!(iwn  so  close  as  to  prevent  the  escape  of  steam  past  it, 
excessive  ;    it  lliercfore  becomes  necessary,  for  the  eoi^ 
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voifciDg  of  Uw  Talre,  to  tdm'it  of  thii  eacapc,  tad 

nUfaer  Iban  caatend  with  tbe  rery  gnAt  friraoB  wUdi 

ia  packed  qoite  tight.      Again,  tbe  qoaotity  of  hemp  for 

tallow  required  to  lubricate  the  same,  a  very  eji^at ;    axMl  llM 

to  consid«tsbIc  wear  and  tear,  oving  to  the  ntce  with  wfcfcfh  Ai^al] 

ogauut  the  &c«t. 

Sfate€tr<ri  SUde  Valve*. — ^Tbe  annexed  eagrsriog  rvpraeali 
applied  to  a  marine  engine,     aa  \»  the  iteam  cylioder,  asd  %  9tA  f 
nozzlen,  either  cast  upon  the  cylinder,  or  firmly  bolud  to  H;  (i 
nozzle,  connected  to  the  iieam  pipe  hy  the  neck  d;    aad  c  ia  tin 
nozzle,   commanicating  with  the  condenier  hy  the  neck  or  apma^/ 
the  iteam  passagei  into  the  cylinder,  and  k  h  the  edoction  "pnmige^ 
nozzle  are  chambers  (o  receive  the  cast-iron  blocks  m  m  aftd  >■( 
ground  to  a  perfectly  plane  surface  on  the   Dice.      The   UodE*  • 
apertures,  coinciding  with  the  steam  passages^y  in  tbecylioder.aid 
keyed  against  the  cylinder  by  the  keys oq  ;  pp  are  the  steam  raises 
flat  plates  of  cast-iron  ;    they  are  attached  Co  tbe  valve  rods  by  »  ' 
the  object  of  which  is  to  allow  the  Talre  to  swisw  off  tbe  lae*  of  ihe^ 
or  Uocki  H  s^  to  allow  any  water  to  caeape  which  maiy  find  its  «I9 


cylinder.  The  roda  by  which  the  Talres  are  moTed  are  uuuiMtlad,  W 
cause  the  valrea  to  move  together.  The  blocks  n  n  have  apertutat 
ing  to  the  pasaagea  in  the  eduction  nozzle,  against  which  they  are 
by  the  keys  qq.  The  eduction  ralres  r  r  are  flat  plates  of  oatt-iitia, 
the  steam  valves:  but  as  they  are  never  required  to  leave  the  valve  i 
are  fastened  to  the  valve  rod  without  a  hrage-joint.  Upon  eaaminatiee  of  I 
above  arrangement,  it  will  be  seen  that  tbe  steam  valves  arv  pre«Md  to  d 
seats  by  the  itearo  in  the  steam  nozzle,  and  the  eduction  valve*  an  ^ 
against  their  seata  hy  the  steam  in  the  cylinder.  The  lever  by  which 
steam  valves  are  moved  is  connected  by  a  rod  to  that  whidl  works  the  odud 
valvesy  so  that  the  one  set  counterbalances  the  other. 

Aforgan'i  Comi^  f'alrfs, — Mr.  W,  Morgan  obtained  a  patent  for  ao  •* 
proved  Cooslruction  of  Conical  Valves,"  which  remo^ea  tne  objection  of 
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to  which  they  mre  lubjvct,  wh«n  lar^,  in  a  rvr)*  slmplfi  luid 
'         TJie  etitictiuii   vnlves  are  to  placed,  lh»t  the  steam  in  tho 
Ihcir  under  surfaces,  whiUt  the  steam  from  the  boiler  presses 
trfuces  of  tli(*  Ktcam  vulvcii ;  and  the  upper  titpuni  valve  being 
lower  eduction  valve,  and  the  lower  nteam  valve  with  the 
tlve,    the  prcflture  upon  the  under  flurfaccs  of  the  eduction 
ttrftlises  the  presiure  upon  the  tipper  i^urface  of  the  vteam 
are  being  merely  equal  to  the  difT-'rcnee  between  the  areu  of 
ices;  to  that  it  requires  but  tittle  force  to  move  the  largest  valves. 
The  annexed  skutcli  will  help  to  convey  an  idea  of 
these  valvei.     a  is  the  upper  iteam  valve;    b  the 
lower  steam  valve,  and  c  tnc  Bteam  pipe  ;  d  is  the 
Dppcr  eduction  valve, and /the  eduction  pipe.  The 
lower  compaitment  g  o\    the  upper  valve    box 
commtmicates  with  tlie  upper  uteain  panage  uf  the 
cylinder;    and  the  lower  compartment  A  of  the 
Sower  Tolre  box    communicates  with   the   lower 
ttcam  passage  of  the  cylinder;    the  tail  or  spindle 
of  the  (team  valve  a  passes  through  a  stuHing  box 
in  Uio  lorwer  compartments  of  llie  upper  valve  box, 
and  is  connected  by  a  coupling  nut  k  with  the 
fipindle  of  llie  eduction  valve  tf.    The  (ail  of  the 
eduction  valve  rf,  in  like  manner,  passes  through 
the  stuffing-box  in  the  lower  compartment  of  the 
tipper  \*aive  box,  and  i«  connected  by   the  cou- 

ftling  nut  I  with  the  lower  atcom  volve  b.  The 
ifUng  rods  m  and  n  pass  through  stufling-boxes  in 
the  covera  of  the  valve  boxes,  and  are  wrought  by 
means  of  two  revolving  cams,  on  a  way  shn^  By 
Ibis  arrangfincnt  the  motion  of  each  steam  Tolve 
and  its  corresjionding  eduction  valve  is  rendered 
simultancouis ;  and  the  pressure  duwnwnrds  upon 
the  stirfdce  of  the  steam  valvei,  in  nearly  counter- 
bnlanced  bytlie  upward  pressure  upon  the  eduction 
ralves  :  a  slieht  prepunaeraoce  being  given  to  the 
former,  in  order  to  keep  the  latter  firmly  to  their 
BCBlJ  when  closed. 

Piston  SliiU  Vulvet. — Instead  of    the  common 

semi'cylindhcal  slide  valve,  cylindrical,  or  piston 

alidej  are  sometimes  made  use  of,  and  pusactis  this 

advantage  over  the  former,  tliot  the  packing  being 

metallic,  requires  no  atteution,  and  tliat  the  fricdun 

The  annexed  cut  sbowo  a  valve  of  tb^  description,     a  is  the 

b  i:  the  alide  case;    dd  eduction  ponagea  ;  //  tJie  slide  pistons, 

:ed  with  metallic  packings.     That  portion  of  each  end  of  tne  tUde 


\\  il 
menis 


lieso  piftona  work,  itt  bored  out  vcr>'  truly;  and  in  order  to 
tsuf  the  packing!  to  pass  over  the  pasAages  into  the  steam 
are  cast  in  the  paaaages,  which  prevent  the  segmenta  from 
■  places. 
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B£p<mmoH  Faivet, — Within  thete  few  jean  the  application  of  Che 
acttun  uf  vteam  liau  been  gradually  coiiiiiig  into  iwa  in  iu4rii)9  ifij~ 
with  considerable  advnntage;  hut  many  circumstances  tend  to  oppote  its[ 
Adoption  in  thin  claas  of  en^ne.^^  and  tn  prercnt  Llie  rculisatJdfi  of  lU 
tages  to  their  full  extcnL  Forcniost  amongst  these  obstacles  ii  the  drrad  vl 
Is  generally  entertained  of  the  use  of  high-pressure  steam,  on  account  of 
supposed  greater  danger;  and  so  long  as  the  genera]  opiuiun  on  this  tulJMl 
temains  unchanged,  steam-boat  proprietors  irill  fear  to  employ  high-preswn 
Bteam,  however  much  tlicy  may  be  coitiinced  of  its  saperior  mechamou  idras-J 
tage.  By  cutting  off  the  stcnm  mi  a  quarter  of  the  sU^ke,  the  eBbct  is  ncsfiyl 
doubled,  hut  to  do  this  requires  that  the  pressure  of  the  steam  should  be  nr^Hf 
four  times  greater  than  for  a  non-expansive  engine.  Larger  cylinder*  src  ijk*-^ 
wise  requisite,  whilst  in  steam  vessels  it  is  on  object  to  reduce  the  hulk 
weight  of  the  machinery  as  far  as  possible.  The  comparatively  sbcrl  len|[tii 
stroke  in  marine  engines  is  another  obstacle,  as  scarcely  allowing  authcit'm  tii 
for  the  admission  of  the  steam;  nor  is  the  construction  of  t\w  orditianr  m 
valve  very  well  adopted  to  working  expansively.  In  the  <■'.,'- 1.  r-^utt 
which  are  mostly  pumping  engines,  and  ainglo  acting,  the  ^  f 

conical  kind,  and  are  each   moved  separately  by  an  excet -i    ^  .      ^:Riu 
apparatus,    but  which  is  not  at  all  adapted  to  the  use  of  steam  rcssck 
marine  engines  the  kind  of  valve  which  is  generally  cnipluyed,  is,    m  all 
•tatedf  the  long  slide  valve;  the  slide  is  moved  by  uu  eccentric,  with  an  atisi' 
nately  accelerated  and  retarded  mutiou,  hut  is  never  abnolutety  at  rrs'. 
arrangement  thercrnre  is  neccsfary  to  close  the  steam  pastM;. 
the  eduction  passage  open.      The  most  common  plan  for  ell 
make  the  blank  part  of  the  slide,  or  chat  which  coven  ih>  \ 
tlie  passages  theiniielves,  and  to  give  the  slide  a  prufHjri 
but  the  motion  of  the  eccentric  shuts  otf  the  steam  tuc  si<'»iy, 
passages  cannot  he  opened  exactly   at  llie  some  lime,  al  the  tv\- 
■troke,  so  that  either  the  eduction  passage  is  open"!   ''•>   -  •  ■"     • 
passage  too  late.    Cams  of  various  shapes  havo  bu^ 
trie,  with  the  view  of  opening  and  clusing  tlie  \\- 
allowing  the  slide  to  be  at  rest  at  certain  |K>ints  of  the  strokt 
work  smoothly,  and  arc  geDcrnlly  toon  destroyed  by  the   \< 
tliey  experience  in  bringing  ttie  slide  so  quickly  int<.)  motion  Iniiti  a  *UW 
Some  of  these  cams  have  also  the  defect  of  not  being  adapted  lo  the 
motion  of  the  engines. 

Another  plan  which  is  sometimes  adopted  is  to  construct  the  shdr 
non-expansive  engines,  and  to  attach  a  separate  valve  between  the 
and  the  slide  case.     This  valve  is  of  a  coostmction  to  move  with  Ijttlif 
and  consequently  requires  hut  little  force  to  put  it  in  motion.     It  is  wnri 
a  separate  com  on  the  paddle  shall,  which  can  be  so  arran^d  as  to 
vulve  at  any  part  of  tbu  strokci  within  certain  limits.     AltfiuuL'ti  r.tih-r 
complex,  this  plan  is  decidedly  superior  to  the  others,  in  \\ 
action,  and  in  the  oircunistaiices  tliat  the  expansion  can  )" 
engine  made  to  work  at  full  pressure  at  pleaaure. 

Snnfigraxs't  Kxpantion     jlpparatuM. — The     annexed     cot     rcpre*** 
Snodgrass's  method  of  working  expansively,  with  the  ordinary  slitl* 
Upon  the  paddle  ihaA.  and  at  the  back  of  the  crunk,  i-  ?       * 
wliich  gives  motion  to  another  wheel  6,  of  tiimilar  > 
revolves  upon  a  stout  pivot  or  stud.     'Jliis  latt'"^    -  ' 
ordinnry  eccentric,  an'l  hiu  on  its  face  a  pin,  to  wi 
trie  rod  ^,  which  moves  the  valve  slmft.     On  the  l  l 
ptns,  which  carry  the  antifriction  rollers  d  th  ttiat  act 
perpendicular  lever  r,  to  the  top  of  which  i»  jointed  a  f 
to  ihc  governor  valve  y,  pbcctl  in  the   pipe  which  coi! 
■lide  case;  h  is  a  0j)riiig  acting  nn  the  hack  of  the  K 
forwards  as  the  rollera  d  on  the  wheel  a  irtiic;  and 
action  of  the  spring,  and  of  the  rollera  d  d,  the  go%'crti- 
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closed  twice  duxing  each  revolution  of  the  croiik.     The  rod/umy  he  elongated 
iCracted  at  pleasure,  by  turning  tlic  nut,  attached  to  the  fork  which 


connects  it  to  the  lever  e,  and  hy  this  means  the  steara  may  be  cut  off  at  any 
'  portion  of  the  stroke,  and  the  remainder  of  the  stroke  he  perfonned  bv  its  ex- 
pansion; k  isa  throttle  valve  to  be  regulated  by  hand;  it  ia  connected  by  a  rod 
,  to  a  lever  under  the  command  of  tlie  pilot, 

[  When  coiiical  valves  are  employed  in  lieu  of  slide  valves,  and  receive  their 
I  motiou  froui  an  eccentric  on  the  paddle  shaft,  a  separate  valve,  moved  by  a 
separate  cam,  is  necessary  to  work  the  steam  expansively.  Tliis  additional  valve 
and  cam  may,  however,  be  dispensed  with,  if,  instead  of  the  rocking  shaft,  & 
revolving  shaft  be  substituted,  carrying  a  separate  cam  for  each  valve ;  which 
can  ibns  be  made  to  ojtcn  and  close  nt  that  period  of  the  stroke  which  is 
'to  produce  the  best  effect.  The  revolving  Hhaft  is  put  in  motion  by 
lie  sluft,  by  means  of  suitable  gearing.  By  this  mode  of  working  the 
the  action  is  rendt-red  as  rapid  as  if  raised  by  tappets,  and  the  concussions 
Utter  mode  are  avoided. 

te's  Exjjamion  Valvet, — Tliis  is  an  arrangement  fur  cutting  off  the  steam 

portion  of  the  stroke,  and  for  varying  the  quantity  of  steam  admitted  to 

icylinder,  without  stopping  the  engine;  for  which  in  connexion  with  other 

reroents,  Mr.  Bourne  of  Dublin  obtained  a  patent  in  1838. 

0  represents  a  section  of  a  portion  of  the  sieam  cylinder;  b  \.\\q  upper, 

the  lower  steam  passages;  d  the  steam  jacket  or  belt,  e  e  the  slide  case 

d  at  bottom  with  the  condenser,  and  /a  long  D  slide,  by  which  the 

h  and  c  are  opened  and  closed  in  the  usual  way.    'Iliat  portion  of  the 

iy  which  the  steam  is  admitted  to  the  nassagcs,  ia  divided  into  two  parts 

partition  ^,  which  is  faced  and  grounu  upon  the  face  of  the  steam  belt. 

steam  ia  admitted  to  the  slide  from  the  belt,  by  the  aperture*  A  A,  to  which 

admitted  the  sliding  valves  %  i ;  these  vrlves  arc  moved  by  a  rod  ^,  which 

I  through  the  rod  of  the  U  slide  (made  hollow  for  that  pur]>oae),  and 

gh  B  stuffing-box  in  the  division  g  of  the  D  slide.     Upon  this  rod  are  cut 

■crews,  one  above  and  the  other  below  the  stulTmg'box,  whiih  screws  work 

lUitson  the  back  of  the  slides  *  /,  and  being  one  a  right-handed,  and  the 

a  left-handed  screw,  upon  turning  the  rod  by  means  of  the  handle  m, 

on  to  its  uppi'r  end,  the  valves  are  made  to  approach  or  recede  from  each 

,  according  to  the  direction   in  which  the  rod  is  turned.     The  D  slide  is 

ed  by  the  eccentric  in  the  u^ual  way,  and  opens  and  closes  I  he   two  pas- 

b  and  c  at  exactly  the  same  time,  but  the  rod  it  by  which  the  ilidcs  i  i  arc 

1  is  connected  to  an  arm  n  fixed  on  the  shaft  of  the  radius  bar  o,  which 

s  the  parallel  motion  of  the  engine,  so  that  the  D  slide  and  the  slides  i  i 

inde|tendent1y  of  each  other,  and  whilst  the  steam  passages  into  the 

er  {fi  and  r)  remain  open  throughout  the  stroke,  the  sleum  pasiiagcs  into 

slide  (A  h)  can  be  closed  al  any  portion  of  the  stroke  which  may  bedecidvd 
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on.  This  is  effected  as  follows:  the  depth  of  the  apertarM  A  A  kaqodthtk 
of  the  stroke  of  the  arm  n,  hut  the  sudes  1 1  are  00  arranged  upon  the  nd  < 
to  contract  them  in  proportion  to  the  degree  of  expansion  at  which  the  si 
is  to  be  worked;  thus  if  it  be  required  to  cut  off  the  steam  at  half  sti 
allowing  it  to  expand  through  the  remaining  half,  the  slides  i  t  are  so  set  1 
the  rod  k  that  each  aperture  alternately  shaO  be  hut  half  open  nX,  the  commc 
ment  of  the  stroke,  and  as  the  slides  begin  to  cl<»e  with  the  commences 
of  the  stroke,  the  passages,  h  h,  will  be  dosed  when  the  slides  hare  made 


the  stroke,  as  i»  the  figure,  and  no  more  steam  will  be  admitted  to  the  cyliix 
and  the  remainder  of  the  stroke  will  be  performed  by  the  expansion  of 
steam  already  admitted.  If  the  steam  is  to  be  cut  off  at  ^  of  the  strode, 
passages  h  h  must  open  only  4,  and  if  it  is  desired  to  work  at  full  pns 
throughout  the  stroke,  the  slides  must  be  so  arranged  that  the  passagei  1 
be  fuUy  open  at  the  commencement  of  the  stroke. 

Boilers. — It  having  been  found  desirable  in  steam  vessels  to  economixeti 
utmost  the  space  occupied  by  the  apparatus,  a  material  difference  in  the 
struction  of  the  boUers  becomes  necessary  from  those  used  in  land-eng^ 
in  order  to  the  economical  combustion  of  the  fuel ;  and  in  consequence  oil 
different  arrangements,  marine  boilers  are  more  complex,  heavy,  and  cc 
than  land-boilers  of  similar  power.  In  general,  marine  boilers  are  comf 
of  an  external  shell  or  casing,  with  rectangular  sides,  stayed  together  1^ 
bars ;  and  within  the  shell  are  contained  the  fireplaces  or  furnaces,  and  the 
for  the  passage  of  the  flame  and  smoke,  the  flues  being  deep  rectaOj 
channels,  whicn,  after  making  various  turnings,  unite  in  one  common  dui 
or  funnel;  the  fiimace,  ash-pit,  and  flues,  bemg  entirely  surrounded  bvv 
In  order  to  maintain  a  considerable  depth  of  water  over  the  flues  «ad  ran 
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le  Mfne  time  nflbnl  iufficient  Bp»c«  for  the  ttccumulftUon  of  »*p«w,  ah 
coinpArtment.  called  Uie  "  gteam-cbcsl,"  u  formed  for  Uie  puipoge 
top  vl"  the  boiler,  mid  the  bulk  of  the  boiler  is  occupied  wriih  water. 


rit;.  2. 

«n  of  large  powrr,  and  especiaUy  in  sea-going  T«nreU,  in  ordw  to 
kUa  WMttr  froTn  accumulating  on  the  lee  Hide  of  tiie  boiler,  and  IcAvitigtj 
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ilie  \»eaihermo^l  flues  tmcovercd  by  water,  tlic  boiler  U  formed  in  two  or  tkree  loo||> 
tntliiml  contpartmenU,  with  a  free  stcarn  cummuniimUon  belwe^en  each ;  or  om 
or  two  diviBiona  uf  plate-iron  ore  formed  within  it,  runoiug  from  froot  u  hid, 
and  extending  from  the  bottom  upwarUst  liiglier  than  the  water  line  in  the  boiW. 
At  the  buttun\  of  the  \khWt  are  pipes  passing  throuf^h  the  veMcI's  lidn.  and 
fiirniHhcd  witli  stop-cucks,  or  valves,  for  "  blowing  off"  the  water  from  timf  Ui 
time,  as  it  becomes  sucurated  with  salt;  and  there  are  aperturei  called  mod' 
holes,  closed  by  doors,  fur  the  purpose  of  raking  out  the  mud  or  otfaer  depodts. 

We  proceed  to  give  a  few  of  the  forms  of  boilen  which  are  employed  in 
«tc>im  vcuelfl. 

The  engravings  on  the  opposite  page  reprcscut  a  boiler  of  ]  80  bone-pQWtr, 
cunstnicled  by  Messrs.  Fa^^cett  of  Liverpool. 

Krom  the  very  great  extent  of  flue  through  which  Uie  smoke  »nd  healed  m 
has  to  pass  before  it  readies  the  chimney,  these  boilers  are  found  to  rmiie  staai 
very  rapidly,  and  with  n  small  consumption  of  fuel. 

The  one-half  of  i7^.  1  is  n  front  clevulion,  and  the  other  half  u  a  TcrtMl 
•ection  of  the  boiler  through  the  fire-places. 

^'itJ.  2  shows  a  half  plan  of  the  Hues,  and  a  horizootal  h&lf  aectiun  of  the 
same  above  the  fire-bars. 

The  boiler  is  composed  of  three  separate  parts,  the  aides  of  the  middle  batl<f 
serving  as  a  side  to  each  of  ihc  side-boilers.  At  some  distance  above  the  wat«r* 
line,  large  apertures  are  cut  in  the  mUa  of  ihc  middle  boiler,  to  form  a  sUta 
cunnnunicaiiun  between  the  three  compariments,  and  a  water  communictliea  u 
established  below  by  a  pipe  from  each  boiler  opening  inlu  the  blow-off  nwa 
Each  boiler  has  two  flre-plaees,  and  the  flues  a  a  of  the  side-boilers  brsncti 
into  the  flnes  6  b  of  the  contiguous  lire'pbce  of  the  middle  lK>iler,  immrdiauJf 
at  the  back  of  the  bridge ;  and.  after  taking  the  circuitous  course  shown  in  tb* 

Slan  by  the  arrows,  they  unite  at  the  back  of  the  boiler,  and  fom  one  taip 
uo  r,  from  which  the  chimney  d  rises  at  about  the  middle  nf  the  length  o^t^ff 
boiler.  The  flues  are  not  divided  horizontally,  but  extend  Che  whole  dep<b 
from  L  to  /;,  as  shown  in  the  vertical  section.  Toward*  the  fore  pari  of  iki 
middle  boiler  is  a  steam-chest  c,  frum  which  proceeds  the  main  staam-pipff/ 
which  conveys  the  steam  to  ihc  cylinders.  ^  is  the  feed-pipe,  and  A  uot^ 
the  feed-valves. 

Separate  KUiptkal  BoUctm, — Instead  of  building  the  boilers  in  two  or  tkiff 
Hat-sided  divisions  up  to  the  water-line,  and  covering  the  whole  with  W 
slightly  convex  roof  or  top,  many  manufacturers  prefer  cumplrtcly  distort 
boilers  of  an  elliptical  fonn,  connected  merely  by  pipes,  forming  the  sleais  aos 
water  comnmnications.  This  uielhud  has  the  advantage,  that  if  either  of  Inc 
side^boilers  should  he  by  any  accident  rendered  unserviceable,  it  may  beifa^ 
off,  and  thus  it  would  not  impair  the  cfliciency  of  the  other  two,  provided  ibl 
the  steam  communications  should  be  each  furnished  with  n  slop-Talrt. 

Elliptical  boilers,  variously  arranged,  are  getting  much  into  uae  in  ScotUnA 
especially  on  the  Qyde.  The  annexed  sketches  represent  the  Wlef*  of  ^ 
•Virnw  steam-ship,  constructed  by  MesBrs.  Wingate  and  Co.  of  GU««»- 
Fiff.  1  is  a  transverse  section  of  the  middle  boiler  and  one  of  the  Ride-bfiilrv 
and  a  front  elevation  of  the  other  side-boiler.  /T^.  2  is  a  longitudinal  tcctto- 
of  the  middle  boiler. 

'Hie  three  huilera  are  all  of  the  same  dimensions,  and  have  each  thfM  fif^ 
places  a  a  a,  as  shown  in  the  elevation  of  one  of  the  side-boilera.  From  en 
nre-place  a  flue  b  h  proceeds  in  a  direct  line  to  the  back  of  the  boiler,  wbj 
it  is  curved  upwards,  and  is  returned,  and  forms  an  upper  flue  c,  tyiiK  ^HH 
over  the  flue  6,  and  extending  to  about  midway  of  tlie  boiler.  Eaehfl^| 
three  flues  c  opens  Into  a  transverse  flue  J,  and  the  transverse  flues  i  ^^^ 
iiide-bnilers  communicate  with  the  transverse  flues  of  the  centre  btrder.  t  »  ^ 
chimney,  rising  from  the  upper  side  of  the  transverse  flue  of  the  centre  bofl^ 
and  passing  through  g  the  steam-chest  of  the  same  boiler ;  k  and  I  an  a4 
sleani-chests  of  the  side  boilers,  and  communicate  with  the  sleaiit<ba4  <| 
the  centre  boiler,  the  former  by  the  pipe  m,  and  Ihc  latter  by  the  pipe  a.    ■] 


«*tTNrTE0  KrVGDOM"  BOII.RRS. 


T21 


of  euch  boi[«r  IB  a  pipe  0,  ftirniibod  wiili  a  cock,  anrt  branching 

Iriinsvetue  main  p,  b^  winch  meuus  ibt.*  cnuiinuuicKlimi  between  the 

ftacc*  uf  any  two  of  tbe  boilen  can  be  opened  or  cut  off  at  pleasure ; 

•icitm  utsin  proceeding  to  the  on^nea;    r  the  isafety-valve,  upon  tlie 

/7^.  I. 


i'iO,  2. 


of  whicb  are  placed  the  weights ;  s  the  pipe  for  the  eacape  of  the  steam 
the   Boft'ty-valve  ;   f  is  the  feed-pipe,  titled  wtth  stop-cocks ; 
ir  for  iliowing  the  height  of  the  water  in  the  boiler  ;  x  x  are 
ikft  iQV  Uic  same  purpose. 

ICingdam  **  IIitiUr$. — The  annexed  figures  represent  the  boiler  of  the 
ftiom  atifam-piickct,  the  fnjriiie.i  of  which  are  of  200  horse-power, 
by  Mr.  O.  NapitT,  uf  Glasgow. 

int  elevation;  f^q.  '.',  a  Inlerul  elevation;  and  Fig.  3,  a  longi- 
The  boiliT,  which  is  of  wrought  iron,  is  25  ferl  6  inches 
fa«t  tn  breadth,  and  8  feel  6  iochea  in  height.    There  are  eight 
U.  "4  t 
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rectangular  tubes  t  b  running  leng^tbwayi  of  the  boiler.     The  £t«  ti  pUccd  fl 
ibe  ui>pcr  part  of  eacU  of  tUu«c,  upon  the  btira  c  c  la  tbe  ieccioa.    At  thi 


farther  end  of  the  tiihea  is  a  transrerie  one  d,  exten<]in^  the  whole  breafilt^ 

the  boiler*  vbicti  comniunicatea  with  every  one  uf  the  tubca  containing  Uw 
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t  each  «nd  of  d.  On  the  top,  a  return  tube  «  e  carricB  off  the  Bmoke  and  fire 
ro  another  transverse  tube  /  out  of  the  centre  of  which  the  chimney  g  rises, 
he  cocks  h  h  h  are  for  aacertainiiig  Die  height  of  water  jii  the  boiler,  Ae  an 
idditionol  precaution,  there  are  two  cocks  i  i,  which  are  pieced,  the  one  cou- 
liderably  above,  and  the  other  as  much  below,  the  as-iumed  level  of  llie  water; 
|}iC6e  cocks  communicate  with  a  venicul  gloss  tube  j,  of  eufficieiu  strength  to 
kndure  the  force  of  the  steain.  On  the  cocks  i  i  being  opened,  water  entcri 
into  the  lower  cock,  and  iiteam  into  the  upper  one ;  and  the  pressure  being  the 
tame  in  the  boiler,  the  water  stands  at  the  same  lovel,  and  thereby  indicates 
U  /ill  limes  whether  it  be  too  hig;h  or  loo  low  in  the  boiler. 

Kecenlly,  steam  of  high  pressure  having  come  somewhat  extensively  into 
■fte,  ill  order  to  carry  out  as  far  as  jmsstble  the  expuiisive  system  of  action,  a 
MM-reapoudlng  modiBcalion  in  the  couslrnrtion  has  become  necessary,  aud 
tubular  boilers,  variously  arranged,  have  been  empLuvcd.  The  atiuexed  tigure 
■ 


_.    .uTaiigcment  for  «hich  Afr.  D.  Napier  obtained  a  patent,  and 

be  hua  introduced  into  several  vessels  under  his  niaiiogcment. 

is  a  cylindrical  chambert  with  a  dome  top,  constituting  the  outer  shell,  or 

Mtfing  of  ilie  boilur;  and  b  b  \%  a  smaller  cylinder,  with  a  6/it  top  c, 

concentrically  within  the   cbamher  a,  and    constituting  the  fire-box, 

the  spare  included  between  the  two  cylinders  forms  the  wHter-chamber. 

lite  tire-box,  and  on  a  level  with  the  upper  part  of  the  fire-door,  is  a  flat 

ir  vessel  tl^  which  is  connected  to  the  annular  pnrt  of  tite  water-chamber 

ticck  e,  and  to  the  upper  part  of  the  chamber  by  several  concentric  rows 

ipes  //.     The  vessel  (/  is  itoniewhat  less  it)  diaineler  than  the  fire-box,  so 

there  is  an  annular  spnce  y  between  itt  circumference  and  that  of  the  fire- 

which  forms  a  6ue  or  uasiage  through  which  the  suiokc  and  heated  gaves 

th«  furnace  pass,  aud  thence  traversing  the  interstices  between  the  pipes//", 

the  chimney  h,  which  riaes  from  ihe  roof  of  tbe  firc-box,  and  passes 
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out  through  the  dome  of  t)ie  boiler.  In  order  to  protect  the  chimney  at 
M  possible  from  the  effects  of  the  fire,  that  portion  of  it  which  is  withi 
boiler  is  surrounded  by  a  water  casing  k^  which  ia  open  at  top.  The  feed- 
for  continuing  the  supply  of  the  boiler  enters  this  casing  near  the  b 
by  the  feed-pipe  m,  and  overflows  at  the  top;  and  in  order  to  maini 
free  circulation,  a  wide  channel  n  is  formed  on  the  outside  of  the  o 
whichf  being  farther  removed  from  the  fire-box  than  any  portion  o 
annular  chamber,  a  descending  current  is  maintained  dterein,  whib 
ascending  one  takes  place  in  the  pipes  and  the  annular  water-chambt 
is  indicated  by  the  arrows,    o  is  the  fire-door,  and  p  the  ash-pit. 

Safety  Faiva, — Various  descriptions  of  safety  valves  are  in  use  on 
steam  vessels,  some  of  which  are  of  a  very  improper  construction,  beiog 
to  be  impeded  in  their  action  by  design  or  by  accident.  For  a  safety  val 
fulfil  the  purpose  for  which  it  is  designed,  it  should  be  so  arranged  thattlu 
upon  it  cannot  from  any  cause  exceed  that  which  the  boilers  have  been  c 
lated  to  sustain,  and  whilst  the  engineer  should  have  the  means  of  raisiDj 
valve,  so  as  to  ascertain  from  time  to  time  Uiat  it  is  not  set  fast,  he  should 
no  means  of  holding  it  down,  or  preventing  its  rising.  In  many  vessels, 
ever,  the  valves  are  placed  above  deck,  and  are  loaded  by  weights,  either  pi 
directly  on  the  spindle,  or  suspended  from  a  steelyard  lever  acting  upoc 
spindle ;  in  either  case  the  load  may  be  increased  and  too  often  is  to  a 
diangerous  extent.  In  otbcra,  a  more  judicious  arrangement  prevails,  the  t 
being  so  situated  as  to  be  inaccessible  to  the  engineer,  who  therefore  cs 
increase  the  load  beyond  that  which  they  were  originally  intended  to  carry 

The  annexed  cut  represents  a  section  of  a  safety  valve  of  this  descn'ptto 


a  is  the  valve-box,  b  the  valve,  upon  which  is  placed  a  cylindrical  v^^ 
which  nearly  fills  the  box,  there  being  merely  sufficient  space  round  at  the  < 
cumference  to  prevent  rubbing,  and  sufficient  space  between  the  top  of' 
weight  and  the  cover  to  allow  the  valve  to  rise  to  the  requisite  height,  soil 
cover  is  bolted  down  to  the  box.  d\n&  bell-crank  lever  within  (he  boiler,  sdi 
upon  the  lower  end  of  the  valve  spindle;  e  is  a  rod  connected  to  the  Iowa* 
of  the  lever,  and  passing  through  a  stuffing-box  in  the  front  of  the  W 
Upon  pullmg  out  the  rod  «,  the  valve  ia  raised  by  the  lever,  and  the  sH 
escapes  at  the  waste  pipe  /.  and  upon  thrusting  the  rod  in,  the  valve  f^ 
its  weight  In  order  to  guide  the  valve,  and  at  the  same  time  to  alM 
means  of  taming  it  in  its  aeat,  the  upper  end  of  the  spindle,  which  m 
through  the  weight  e,  is  made  souare,  and  enters  a  corresponding  cavitf  Hi 
key  o,  which  turns  in  a  stuffing-box  in  the  cover,  the  cavity  being  of  mk 
depth  to  allow  the  valve  to  rise. 
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SECTrON  w. 

l?0!r8TROCT10K  AND  ARRANGEMENT  OP  THE  PROPELUKG  UACllt!7XBr. 


'  V  or  undcnTiot  Waler-whwl — ^erwti 

viKr.TiEi.-       I'livit   »Ii^.  lo    -  \1   .fiiii"* 


-       -  -,     -        ,  '"n 

>;  Scivw, — C«iul1  Navigation. — tKawutl'i  flplkit  wluicl.— 


In  thp  prpKent  i cction  we  sliall  ennsider  the  means  by  vhtch  (he  power  of  Bteain 

to  the  propclliiif;  of  Tt^ueli.     NuniLToiis  plans  hnve  been   broiif>ht 

■  >r  this  pur])u9e,  but  (hey  are  ail  reducible  lo  a  few  classei ;   llic  tiif- 

Llsrrriii't'    between    those   in    eneh   clo«   beiiip   merely   modifications   of  some 

iciticular  principle.     We  ^hall  therefore  hmit  o»irsclvcs  lo  a  description  of  onp 

-  troinench  clou.  In  most  of  the  voriout  plans  adupteuorproposwd 

usels  by  ftcain,  tlic  motion  is  produced  by  une  or  other  of  the 

'  the  principle  of  the  umteraliot  water  wheel,  with  fixed  flonta 
fd. —  Illtutrated  by  the  cxumples  herein  giveu  of  GaUmvay'$ 
<  tieeU. 

til  moveable  flonli  turnincr  on  horizontal  nxles  or  spindles. — 
bted  by  the  inventions  of  Buchanan^  Oldham,  nnd  Muri/an. 
Vi'beeJs  with  moveable  floats  lurniug  on  radifiiin,?  axles  or  spindlet. — 
implei  of  which  are  produced  lu  thtt  inventions  of  Daw*Qn^  OUham,  and 

'Is  with  Moats  Rli(lin<r  alonj;  the  arms,  towartls,  and  from  the  centre 
I. — 2JulKciently  illuiirHted  by  tlie  invention  ol'  Lermiuj/. 
■■■  ii-iii^cs  of  puddles  ^taehed  lo  endlefts  cUsins. — Shuwu  in  the  invention  of 

in. 
li.  Rnti^^s  of  pnddlea  attachud  to  cmnks. — Illustrated  by  Sterens'ji  invention. 
1-rs  which  collapfe  during  the  return  stmke,  so  as  to  otfer  le&s  resist- 
or timt',  coinniunly  knnwiiAD  the  duck's-foot  appiiralus. — Ad  example 
■  given  in  jVrt/rnr'i  invention. 
lip, —  Bthihitcd  in  PrrUinxM  invention. 

■im  of  water  expelled  from  the  vrssel,  either  by  pumps  or  by  the 
n  of  the  stream,  on  the  principle  of  Savery's  engine. — An  example 
affurded  in  ihe  invention  of  Linnnktr. 

>>e  reaction  of  the  water,  en  the  principle  of  Barker's  null. — £xlu* 
Dlion  of  huik, 
rew. — IlIuKtraled  by  the  invention  of  £ric»/ioH. 
-ve  plans,  which  are  cipplicbbte  to  steam  imvigntion  in  general, 
proposed  fur  the  navigation  of  canals  and  shallow  rivers,  some 
Jj  notice. 

t  P^fnhat  Wtit^  ^Vheth — Of  all  the  plant  of  propelling,  the  undershot  water 

r  O'lttti  attached  to  the  arms  of  the  wheel,  is  that  which  is 

V  J,  on  acc-umtt  of  its  extreme  »»mplicity,  its  strength  of 

f  At  lilUu  liability   to  derangement.     'Ihe  proportions  most 

I  1  i\st  to  make  thf  diameter  uf  the  wheel  L-ipiid  to  fmir  times 
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llie  length  of  the  stroke,  and  ihc  depth  of  «ach  naddle  about  one-nghth 
riimncter.     In  bteamcrs    intended  lo   ply  chictty  on  rivers,  the  width  «|: 
{Middles  is  commonlv  about  one  half  the  diameter  of  the  whole,  but  ini 
Blcainers  the  breadth  \a  eoinmonly  about  onc-liflh  leas. 

Although  the  undershot  water  wheel  is  generally  deemed  tuperior  upon 
whole  to  any  other  appuratiifl   for   propelling   tteam   veMvis,  it  still 
several  defceta,   the  chief  of  which  are  the  waate  of  power  eAiued  by    tW 
oblique  action  of  the  floats,  and  the  swell  caused  by  the  Dock  water,  eipeciallf 
in  narrow  and  crowded  livera,  where  ■moll  baat«  and  deeply  laden 
frequently  swainprd.     The  same  cause  al»o,  more  perhapi  than  any  ot 
oj)posed  tlte  adoption  of  steam  in  canal  navigation,   ub  the  Bwtll  cauwd^ 
paddlea  has  been  found  to  destroy  the  bunks  rapidly. 

These  defects  of  the  ordinary  wheel,  which  are  universally  admitted  10 
cerluin  extent,  although  their  impurtance  is  diOereiitly  estintalcil,  have  bm 
felt  from  the  commencement  of  steam  navigation,  and  the  attention  of  tlw 
niechanical  world  has  been  occupied  to  devise  modifications  of  it,  or  •ubaUlaUi 
for  it,  which  shall  be  free  from  tbem.  In  fact,  it  has  become  a  sort  of  niedusr 
cal  huhby,  and  perhaps  more  [mlents  have  been  taken  out  for  impruvoiaM 
in  propelling,  than  for  any  one  subject,  the  steam  engine  only  excepted. 


Qattou>ay»  Cpehulal  Paddle  fV/ieei— la  1805,  Mr.  Elijah  Galloway  ohtKud 
a  patent  for  a  paddle-wheel,  which  is  free  from  many  of  the  ohjectioni  Id  whidi 
other  inventions  foriho  same  object  are  liable.  It  is  equally  simple  lu  the  tojawtf 
wheel  (of  which  it  is  in  fact  a  niudificaliun),  and  is  as  little  ii     '  r-uir^ 

inent,  and  from  the  extensive  ndoption  of  it  in  steam  vessels 
we  may  infer  that  it  possesses  comtiderable  advantages,  having:  mi 
of  the  float  of  one  tnibroken  area;  the  ftuatd  are  in  divided  portions,  wl 
the  concussion  on  entering  the  water,  and  tho  amount  of  the  buck  wittr, 
greatly  reduced. 

A  a  in  the  figure,   which  U  a  i 
elevation  of  the  wheel,  rrprnuti 
circle,  or  course  of  th«  outer  idf* 
the  floats;  and  6  0  the  circle 
the  inner  edges  of  the  fl(wt»:  9!H^\ 
are  a  series  of  portions  oi'  : 
are  set  on  curved  lines,  a\ 
to  the  cycloidal  lino   d/  tn 
ed>je«,    uiid  are  securely   alBxed  *«*  tk#j 
puddlif-whcel  by  screw- boltsanJauu* 
other  meuns.      Now  it  will  beobt 
if  the  pndJIe-wheel  be  supposed  tdl 
revolvinj;  in  the  direction  of  the  i 
and  the  ve»»cl  gomg  at  suelt  tyf^ 
that  her  velocity  is  equal  toth»iuf'*^ 
inner  circle  b  6,  then  th"  lutt  oomi»- 
tutiiig  one  fwdtjltf  W"<  ''■^'^ 

atthirrwjint/orne .!  i'^ 

Tpry    little   more    wotcr   titan  that  di»turbed   by  the   lowcM   m  .: 
waste  of  power  attendant  on  the  common  radial  float  l>oard  ia  obvi , 
concussion  produced  thereby  almost  entirely  avoided. 

Gemmei'i  Padtlh'JVhreh. — We  have  already  noticed   Mr 
boat  in  our  second  section.     In  the  same  patent  (IH37)  he  i 
tuo  pair  of  paddle-wheels  of  the  oi  dinary  cunitniciion  tn  stetm , 
with  a  view  to  enable  them   to  attain  a  speed  adtquute  u* 
cnnlne  employed,  and  that  even  when   the  breadth  of  tl- 
rMtricled,  to  enable  llie  vessel  to  paw  iliroiiRh  narru-.s 
tales  ul  canals,  &c.     One  of  bis  oirangemenU  for  th.       .      . 
ui  tlie  accompanying  figwrcs  1  and  2,  the  foin»et  being  ft  loogiiudinal 
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resMeif  with  a  ude  eleration  of  the  macbineiy,  and  tbo  Jatt«r  «  plati  of 


F^,h 


Fig.2, 


luitable  metallic  Iraming  a  a  a,  are  fixed  a  pair  of  marine  enginei, 
;  horuontally ;   6  6   are  the  working   cylinders,    c  c  the   slide-valve 

4^  the  eccentrice  by  which  the  valves  are  worked;  but  the  rods  are 
to  avoid  confusion  in  the  engraving;  eeee  piston-rods,  proceeding 
di  nde  of  the  pistons,  and  working  thioueh  stuffing-boxes  m  the  two 
i  each  cylinder.   To  maintain  the  parallelism  of  the  piston-rods,  their 
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cross  headi  move  in  horizontal  guides. ////are  the  connecting tom^ proceed* 
ing  from  t  le  cross  heads  of  the  piston-rods  to  the  cranks  upon  die  two  shsft^ 

Land  hf  which  carry  the  two  purs  of  wheels  i  i  it.    The  air-pump  k is  plscd 
tween  the  two  engines,  and  is  worked  by  a  ihort  crank  %  formed  it  iW 
middle  of  the  shaft  ^  ;  m  is  the  boiler^  and  n  ue  chimney. 

GaUoway**  ObUque  Double  Wheel. — In  this  invention  two  wheels  are  placed 
at  each  side  of  the  vessel,  the  axes  of  which  wheels  do  nut  lie  in  the  same  li^ 
line,  hut  form  an  obtuse  angle  with  each  other.  The  axes  are  connected  bj  s 
universal  joint,  so  that  the  wheels  revolve  together,  and  the  floats  being  irt 
obliquely  to  the  axes  of  the  wheel,  the  descending  floats  in  the  two  whcdi 
approach  each  other  on  entering  the  water,  so  as  to  retain  it  between  tht^ 
in  the  action  of  propelling,  whilst  the  ascendiif 
floats  as  they  leave  the  water  graduallv  sepsrsu^ 
so  as  to  avoid  lifting  the  water  as  they  rise  oat  of  IL 
The  accompanying  cut  gives  an  end  view  of  dt 
wheels,  with  tlie  descendine  or  entering  floats;  s 
is  the  inner  or  driving  shaft  which  carries  tbt 
wheel,  h  the  outer  end  of  the  shaft,  turning  in  s 
plumraer  block  on  the  spring  beam  e,  « is  tbi 
outer  shaft  carrying  the  wheel  e,  and  working  is 
bearings  attached  to  the  spring  beams /and 5; 
A  A  a  cross  arm  keyed  on  to  the  inner  end  of  (be 
outer  shaft  </,  and  the  extremities  of  whicb  «R 
connected  by  two  drag  links  k  k,  to  a  similar  ctdn 
arm  on  the  outer  end  of  the  shaft  a,  thus  cOTutini- 
ting  a  universal  joint,  by  which  the  motion  of  tbi 
shaft  d  is  efiected ;  m  m  are  the  descending  flosti. 
the  ascending  ones  being  omitted  to  sroid 
confusion. 

Bwhanan'9  Parallel  Float  Wheel. — With  the  view  to  obviste  the  loss  of 
power  which  has  place  in  the  ordinary  wheel,  owing  to  the  oblique  actioo 
of  the  radiating  floats,  Mr.  Buchanan  invented  a  wheel  in  which  the  wbolrof 
the  paddles  constantly  preserve  a  vertical  position  during  the  entire  revolutioB. 

The  annexed  figure  is  an  elevation  of  Mr.  Buchanan's  wheel. 


a  a  is  the  paddle-wheel,  h  b  the  floats  attached  to  spindles  working  ia  A* 
rims  of  the  wheel;  c  c  a  guide  wheel  revolving  on  an  eccentric  disc  or  mgh 
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fastened  to  the  vessel's  side;  the  main  shafl  e  passes  through  the  ring  or  disc: 
on  to  each  of  the  spindles  of  the  paddlea.is  keyed  a  crank//,  the  lenj^h  of^ 
which  is  exactly  equal  to  the  distance  between  the  centre  of  the  paddle-wheel 
and  the  centre  of  the  guide  tvheel,  and  in  the  guide  wheel  ore  a  number  of 
piii!t  wliich  work  in  the  other  end  of  the  cranks.  The  diameter  of  the  paddle- 
wheel  from  centre  to  centre  of  two  opposite  spindles  being  exactlv  equal  to 
the  diameter  of  the  guide  wheel  at  the  centre  of  the  pins,  the  guide  wheel  is 
drawn  round  by  the  cranks  with  the  same  velocity  as  the  paddle-wheel,  and 
the  cranks  retaining  their  parallelisirt  thruugliout  the  revolution  of  the  wheels, 
the  paddles  attached  to  spindles  of  the  cranks  of  course  do  the  same  and  are 
kept  constantly  vertical. 

Oldham'*  Vibrating  Float-wheel,  {\921 .) — This  wheel  in  its  general  appearance 
and  construction,  greatly  resembles  Buchanan's  invention  already  describud,  but 
by  an  extremely  ingenious  arrangement,  the  paddles,  instead  of  being  constantly 
vertical  and  parallel  to  each  other  (as  in  Buchanan's  wheel),  are  constantly^ 
varying  the  angles  which  they  form  with  each  other,  and  are  in  every  part  ofl 
the  revolution  directed  to  the  highest  point  of  the  wheel,  or  of  ilie  circle  in 
which  tlieir  axes  are  situated.  By  this  peculiar  position  of  the  paddles  th« 
wheel  is  capable  of  working  at  any  depth  of  immersion.  The  annexed  6giire 
is  a  aide  elevatiou  of  Mr.  Oldham's  whecL 


a  a  ii  the  paddle-wheel,  h  h  the  floats  or  paddles,  fastened  to  horizontal  axles 
^bich  are  supported  in  bearings  in  the  annaof  the  paddle-wheel,  and  which  pro- 
s'^ beyond  tncarnis  on  that  side  of  the  wheel  which  is  neare*)l  the  vessel's  side; 
'c  a  guide  wheel  revolving  upon  an  eccentric  disc  d^  placed  upon  the  main 
■HA,  between  the  paddle-wheel  and  the  vessel's  tide.  The  guide  wheel  c  c  i» 
^nnected  to  the  paddle-wheel  by  means  of  short  cranks,  e,  keyed  on  to  the 
I'^^ojectiog  ends  of  the  axles  of  the  floats,  and  having  holes  in  their  other  ex- 
^*niity,  m  which  work  pins  set  in  the  face  of  the  guide  wheel.  The  length  of 
Jg^  cranks  must  be  exactly  equal  to  tlm  eccentricity  of  the  disc  Ht  and  the 
*Hance  of  the  pins  in  the  face  of  the  guide  wheel,  from  the  centre  of  the  disc, 
^Qst  be  equal  to  the  distance  of  the  float  axles,  and  with  these  proportions  tho 
^^iki  wilt  in  all  positions  of  the  guide  wheel  remain  parallel  to  each  other. 
fhe  eccentric  disc  is  attached  to  a  tube  or  long  collar  paasmg  through  the  vesscl'a 
•*de,  and  the  main  shaft/  of  the  paddle  passes  through  the  tube.  The  collar 
?'  tube  revolves  in  bearings  fixed  upon  the  vessel's  side,  and  upon  the  inner  end 
^  tiled  a  wheel  working  into  a  wheel,  upon  an  intermediate  shaft,  which  shaf^ 

VOL.  12.  4    Z 


780 


MORGAN'S  VIBRATING  FLOAT-WHEEL. 


canies  a  second  wheel,  working  into  a  wheel  on  the  n>ain  shaft.  Theie  finr 
wheels  are  so  proportioned,  that  two  revolutioni  of  the  main  shaft  shall  ouie 
the  eccentric  oisc  to  revoWe  once  upon  the  main  shaft ;  thus,  whilat  tbs  guide 
wheel  by  its  connexion  to  the  paddle-wheel  revolves  upon  the  due,  tbs  due 
itself  is  also  revolving  upon  ttie  shaft.  All  the  paddles  ar«  fixed  upon  tb^ 
spindles  at  different  angles  with  the  connecting  cranks,  so  as  to  stand  in  ibe 
position  shown  in  the  figure  ;  and  as  the  disc  during  half  a  revolution  of  Uie 
wheel  performs  a  quarter  of  a  revolution  on  the  shaft,  the  cranks,  which  io  tbe 
figure  are  all  vertical,  would  in  half  a  revolution  of  the  paddle*wheel  itud 
horizontal,  and  therefore  the  whole  of  the  paddles  would  in  that  time  dticnk 
a  quarter  of  a  revolution  on  their  axes,  ana  the  paddle  which  stood  in  a  boD- 
zontal  position  at  the  top  of  the  wheel,  would,  when  at  the  lowest  point  of  the 
wheel,  stand  vertically. 

Mwrgan't  VibrtUing  Float-wheel. — ^This  wheel,  although  commonly  known  u 
"  Morgan's  Wheel,'*  is  in  reality  the  invention  of  Mr.  Elijah  Galloway,  wbo 
obtained  a  patent  for  the  same  in  1829.  This  patent  was  suhse^uentfj  pa^ 
chased  by  Mr.  Morgan,  who  has  since  introduced  several  material  impnre* 
ments  upon  the  original  design.  The  annexed  figure  represents  the  wbcd  it 
its  improved  form  as  constructed  by  Mr.  Morgan. 


^0^"=^ 


a  a  are  the  arms  of  the  outer  fVame  of  the  wheel,  which  are  braced  tc%^ 
by  the  two  polygons  b  and  c,  and  are  connected  to  tbe  arms  of  the  inner  fin** 
of  the  wheel  by  strong  tranverse  horizontal  stays  d  d.  The  paddle  shaft  li* 
not  extend  beyond  tbe  boss  of  the  inner  frame,  which  is  firmly  keyed  to  it;  1^ 
outer  fVame  revolves  npon  an  arm  e,  passing  through  its  centre,  and  ki^ 
into  a  carriage  supported  by  the  spring  beam.  This  arm  is  formed  into  aav 
between  the  outer  and  inner  firames,  and  the  pin  of  tbe  cmnk  supports  the 
revolving  collar/,    ff  g  g  are  brackets  or  stems  which  turn  opon  the  stays  i 4 
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ttrry  the  floats  or  pad(ll«9.  One  of  these  sterna  is  connected  to  a  sllffrod 
rm  A,  whicJj  «  keyed  into  tlie  collar/;  the  other  stems  are  connected  lo 
ooUar  by  the  radiim  rodo  k  k,  which  turn  upon  pins  in  the  collar  and  in  the 
1^^  the  «tvm.  Ttiu  revolution  uf  the  wbvcl  causes  the  collar  lu  revolve  by 
■Hon  ol'  the  arm  A,  and  the  radius  rods  cause  each  paddle  to  ajuume  ib 
^BDn  the  poaitiona  shown  in  the  figure. 

$  iladiating  Feath^ing  Paddl*-whetl$. — "Ilie  dislinguisliing  Teature  of 
is  that  the  6oftti  or  p^iddtes  revolve  or  vibrate  upon  radiating 


.  80  as  \i\  enter  and  leave 
..  M»,.i  .J^ewa^s,  the  planes  lying 
llel  to  the  keel  or  nearly  bo,  l)Ut 
Uplf  ttl  ri'-'ht  unt^lca  tu  it  when  fitUy 
^■t  'llowing  description 

H|g  Wr.  UawHon'i  specif!' 

mTpublished  in  th«  Uc|H>siiory  of 


/^.  I. 


/ 


/ 


X 


■^  awheel  thepaddtes 
V  change  their  po^i- 
;)  f!  ti-r  and  quit  the  water, 
ingo  is  elfected  by  affixing  on 
;h  paddle  two  wipers  ah 
other  at  right  angles  and 
'ihown  in  Fig,  2.     To  the 
ves4fl  is  fixed  an  immov- 
>ii  t!i<j  kurfBce  of  which  are 
ca  rdf,  being  por- 
s  shown  in  Fitf.  3. 
»t  these  urea  is  immovable,  (describing  three  parts  of  a  circle;)  another, 
in  and  out  on  guiding  rods  by  a  lever  acting  through  tho  sides  of  the 
the  third  ore  e  glides  up  and  down  the  fixed  arc  c\  the  use  of  this 
ilg  ftrc  e  will  be  particularly  pointed  out  hereafter.     For  the  purpose  of 


TO  of  position  of  each  paddle  gradually  and  without  shock, 

.;  movabic  arcs  terminate  at  each  end  in  inclined  plnnes.     If 

le   long  and   the  wipers  in  proportion,  the  motion  will  be  very 

formed.     When  tlic  wheel  is  made  to  revolve,  the  point  of  the 

paddle  entering  the  water  encounters  the  commencement  of  (be 

pf  the  movable  projecting  arc  </,  rolls  up  it,  ond  the  pnddle  is 

turned  one  fourth  of  a  circle  on  its  axis ;  by  which  meoni 

pftddle  is  changed  from  the  edge  on  which  it  entered  tlie 

_^ »,  in  which  position  it  is  retained  by  the  movable  arc  »/.  and 

"in»de  lo  act  for  nny  deierminato  space,  say  from/  to^.     The  other 
ii.i/rn  il.H  iiti  I  ijipd  plane  of  the  immovoble  arc  c,  rolls  down 
illy  turned  another  quarter  of  a  circle  on  iu 
^  j_,  ,  ;   round  to  the  opposite  edge  on  leaving  Ui« 
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water.     In  titis  pusiiion  it  ia  reUinetl  by  ihc   fixed  prujectitig  tkic  c  UblB  1 
agdin  encounters  llic  water. 

Supposing  it  was  required,  with  the  view  of  <ibtAmiDg  a  greater  octiitnttt  tlw 
nrave«  ihal  the  paddles  uf  a  featliering  wheel  ktiould  exceed  ihrve  ur  fiHir  (m< 
in  brendtli,  say  six  or  eight  feet,  it  is  obviou«  tlint  tht^  friction  alkd  difficdtj  ia 
effecting  the  change  of  position  in  llie  paddle*  would  be  materially  tncmimlt 
and  the  number  of  paddles  would  be  limited.  Under  these  circum«UftiT^ 
instead  of  making  a  double  feutlieriug  wheel,  liiat  is.  of  joining  two  wbe«lio( 
three  feet  together  to  obtain  the  breadth  reniiired,  t  prefer  conalnicti«j{  t 
fathering  wbecl  with  paddles  three  feet  broud,  on  eaod 
hide  of  which  I  fix  shrouding  boardfi  kh,  of  twenty  inches 
width,  at  a  certain  angle ;  by  this  means  I  avoid  nil  increase 
uf  friction,  check  the  tulenil  escape  of  the  fluid  from  the 
paddles,  and  obtain  a  commensurate  surface  for  the  water 
to  act  on.  Each  paddle  i  and  its  fixed  shroudiog  boards 
h  h  enter  ibc  wat^r  on  their  edges ;  as  the  wheel  revolves, 
the  paddle  changes  its  position  and  prcsonia  its  full  surface, 
and  thereby  closes  tlie  oper)  »pace  between  the  boards ,  aHer 
a  given  time  it  gradually  opens  as  it  ri«es  uut  of  the  water, 
and  returns  tu  its  first  posititm  iin  tlie  edges.  By  this 
arrangement,  although  the  surface  of  action  is  increased, 
the  ease  of  entering  and  escaping  from  the  water  is  re- 
tained ;  and,  according  us  the  aica  are  fixed  on  one  side 
or  the  other  of  the  wheel,  the  water  will  be  thrown  off  the 
paddles  in  or  out  from  tlie  sides  of  tlie  veuel. 

It  has  been  fairly  objected  to  wheels  on  the  above  con- 
struction, that  they  are  expensive,  complicated,  and  work       _   

with  much  more  friction  than  the  wheels  commonly  employed    'fo 
these  objections  I  constructed  the  wheel  shown  in  f^tgg.6  and?.     The  )isdiSo 
of  this  wheel  are  formed  of  two  boards  posited  at  a  certain  angle  faoe  to  Afl 

Fig.  6.  Fiff.  7. 


o 


on  their  respective  axes,  leaving  only  a  space  sufficient  for  the  free  *'^J^ 
th«  water  between  ;  in  this  position  they  ore  reUinrd  by  slops  fttnxv 
any  farther.     When  the  wheel  revolves,  the  water  actinjf  on  the  bw*d 
of  ihc  puddles  causes  them  to  close  as  they  enter  the  « 
until  they  begin  to  rise  out  of  it,  when  the  weight  of  th  vi»K' 

narrow  surface  only,  causes  them  to  open,  and  in  con»eip>«.Mii-<  i..«  Wi 
through  without  being  hfled. 

JItad's    PaUnf   PathUe-itht^U,    (Dec.   18.    Itf28.)— Th«    pttaeilJ*  rf 
invention  is  identical  with  one  of  those  patented  by  Dawson  en  IBII, 
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Eftcli  pAdille  consists  of  two  leavett,  Ctxet\  to  radintint^  sntl  revotvin? 
aupported  ftt  the  outer  ciiit  by  ti  croat  b&r  aiuirhed  to  the  opposite 
he  wbet*l«  and  at  the  other  end  by  »  similar 
led  to  llie   two   bosses,       That  p«rt  uf   llie 

t  which  Hes  within  ili«-  houea  of  the  wheel 
ded  by  a  tube  or  collar,  which  patues  through 
I  boue*,  and  is  tautened  to  one  side  uf  the 
c,  90  that  it  leinaiua  stAtionary  whilst  the 
>lve«.  I7pnn  this  cullarnrc  ttxcd  twu  bo«se», 
riphery  ot  each  of  which  ia  cut  5  grooTu 
of  portiona  of  two  parallel  circles,  connected 
itme  channels  as  snown  in  the  diagram ;  in 

inc  grooved  boaa  fixed  upon  the  collar  b, 
psddleaboft  revolving  within  the  collar. 

fg  Eccentric  Sliding  /7ort(ii,  (1835.) — 'ITie  object  of  these  i  npfovi^tiipnta 

felth  thert'tialauce  of  the  back-Wjitt.T ;  with  this  view  the  Atir.s  a  nof  the 

Much  Rx^.  fixed  radially),  havo  grooves 

*  the  greater  portion  of  their  length, 

}  grooves  the  paddle  boards  h  b  are 

eccentric  groove  c  is  hx.ed  tu  the  tide 

el,  and  a  corresponding  groove  is  also 

ic  jprii>(>  heam  of  the  paddle-box,  nnd 

icli  end  of  the  paddles  works  in  these 

d  regulate?  the  distance  of  the  paddle 

centre  of  the  wheel.     The  eccentric 

so  jilaccd  as  to  cause  the  entering 

stand  at  the  extremitiee  of  the  amiSf 

it!)  fiill  efiect ;  but  after  passing  the 

Ur   the    paddles   are  drawn  by   the 

le  eccentric  grooves  nearer  to  the  centre  of  the  wheel, 

ater  u  tliey  rise  out  of  the  water. 


as  Ui  lift 


Chaht  Paddle». — With  the  view  of  obtaining  a  direct  impulse  in  the 
vessel's  motion,  in  lieu  of  the  oblique  motion  imparted  by  the 
iddle- wheel,  trials  have  been  made  at  various  limes  ofSoata  attached 
h^tu,  passing  over  two  drums  placed  at  the  sides  of  the  vessel  at  a 
asunder. 


EmlUu  Chain  to  Wheel. — The  accompanying  engraviog  represents 
tnent  of  a  propeller  on  this  principle,  for  which  Dr.  Spurgin  obtained 
1837.  It  pOBseucs  some  advantages  over  preceding  arrangements 
'  principle,  each  paddle  of  the  chain  being  made  to  enter  and  leave 
>  the  angle  required  to  produce  the  most  efTective  action.     For  this 


o(  employuig  only  two  p/iir  of  riggers  In  carry  the  endless 
pair  are  employed,    the   crnlral   pair    being    either   of   greater 
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diameter  than  the  pairs  at  each  end,  or  having  its  azit  jdaoad  lover  tha  tk 
axes  of  the  other  two,  so  as  to  cause  the  lower  sides  of  Uw  chain  to  ^tmA 
obliquely  to  the  water,  instead  of  parallel  thereto,  as  in  all  pn¥ioo>  pnycBn 
of  this  classy  by  this  obliquity  of  the  chfun  the  paddles  efandrng  at  n^ 
angles  thereto  are  made, to  enter  and  leave  the  water  at  a  correspiKMii^  njt. 

The  figure  represents  a  side  elevation  of  the  apparatus.  «  a  is  a  cart  ina 
frame  secured  to  the  sides  of  the  vessel  by  the  bolts  bbbh,  cu  fln«  of  apir 
of  spike  wheels  fixed  on  the  engine  shaft  4  «*  Hggera  or  pidleTa  nmniag  vfm 
the  pins  or  studs//  at  each  end  of  the  frame,  ^^  an  endfea  fliit  chain  pMmg 
round  the  risers  e  e,  and  over  and  under  the  spike  wheel  e :  in  older  to  kctf 
this  chain  ^htly  extended,  the  studs //move  in  slots  in  the  fransa  a,  aadve 
keyed  up  by  any  convenient  method,  so  as  to  give  the  requisito  tansioD  to  As 
chain ;  a  A  are  the  floats  which  are  carried  by  the  iron  forka  jj,  which  ait 
forged  in  one  with  the  middle  links  which  support  them. 

Another  improvement  specified  under  the  patent  conaiata  in  the  mods  of 
constructing  the  chain.  It  is  formed  of  single  and  double  linka  alfcvBrtrif, 
the  single  links  having  on  their  backs  a  flange  as  broad  aa  the  double  liak^ 
and  projecting  lengthwise  half  way  over  each  double  link,  to  that  the  flugM 
of  the  two  contiguous  single  links  abut  against  each  other  aa  shown  m  tk 
figure,  which  represents  a  side  elevation  of  a  portion  of  the  chain. 


(o 


6)     s(p^o)    ^  oj 


a  a  are  the  double  Unks,  b  b  the  single  links,  and  c  c  the  flanges  on  the  \aA» 

of  the  single  linka. 

St€V€n$'t  Crank  AxU  Paddki,  (1828.)— In  this' invention  three  psdfflesBj 
attached  separately  to  the  arms  of  a  three-throwed  crank,  and  hy  n»etw-« 
radius  and  guiding  rods  connected  with  them,  the  paddlet  are  each  msdew 
describe  in  the  water  the  segment  of  an  ellipse. 

Fig.  1. 


At  a,  Fiff.  1,  is  the  centre  of  the  axis  of  a  triple  crank,  the  separate  i™>* 
which  (marked  cc  c,)  move  between  parallel  ban  on  the  lide  frame  tfi  rf  "* 
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paddle-box.  AUtf«aretho  three  paddles,  con- 
nected by  the  guide  rods  ///  to  ilie  radius 
rod-9gffgj  the  latter  work.ng  from  o  fixed 
beam  or  centre  h.  At  iii  Are  **  arched 
■preaden"  to  keep  the  paddles  firm  end 
ste«dy.  Fig.  2,  wblch  representis  a  seclioii 
through  the  horizontal  beams  dd  shown  in 
Fig.  1,  is  added,  for  the  better  explanation  of 
the  parts  than  could  be  done  by  words.  This 
invention  was  much  admired  for  its  ingenuity 
when  brought  out 

Nairn' i  Propelling  Apparatus,  patented  in 
1S28,  is  an  example  of  what  is  termed  the 
•*  Ducksfoot  motion, "  consisting  of  two,  four, 
or  more  levers  suspended  over  the  sides  of  a 
veit««l,  descending  nearly  as  low  as  the  vessel's 
keel.     These  levers  are  made  to  Tibrate  by 
the  engine,  and  in  order  that  they  may  ex- 
perience but  little  resistance  from  the  wai   r 
in  their  back  stroke,  they  should  be  of  su.  \i 
a  shape  as  to  present  in  their  horizontal  sec- ; 
tioo  a  form  like  the  adjoining  Fig.  1.     At=: 
pkK  side  of  the  lever,  at  its  lower  extremity,  ^  "^  ~— ■^^=^^^^^^^r; 
is  attached  a  broad  plwtc  of  iron  a  a,  Fig.  2,  by  means  of  hinge  joint' 

m  the  lever  being  moved  forward, 

and   offer  no    resistance,    but  ^'9'  *• 

it   is    moved  backward,  they 

ra  or  expand,  and  thereby  propel  _ 

Teasel  forward.     They  are  pre- 
Tented  from   opening  beyond  Ineir  ^V-  2, 

{)rof>er  angle  by  area  or  cliaius. 

PerkirtM'*  SaUIirig  Paddk-trheeU. — In  1829  Mr.  Perkins  obtained  a  patent 
for  the  followiog  mode  of  propelling,  which  may  be  considered  as  an  cxomplo 
of  scolliiig  motion.  Mr.  Perkins  places  each  of  his  paddles  on  the  extremity 
of  smdiating  arm,  in  such  a  posiiiuu  that  Its  plane  if  produced  towards  the 
centre  of  motion,  would  make  with  the  axis  of  the  paddle-wheel  an  angle  of  45*. 
The  ues  of  the  paddle-wheels  are  not  carried  across  the  vessel,  in  the  customary 
manDer,  but  are  carried  in  a  direction  sloping  towards  the  stem,  and  they  meet 
in  A  point  in  a  straight  line  from  stem  to  stern  alung  the  middle  of  the  vessel, 
making  with  it  an  angle  of  45°  each,  and  with  each  other  of  9(1".  On  the 
extremity  of  the  axis  arc  fixed  bevel  wheels,  which  act  upon  each  other,  and 
art  both  acted  upon  by  an  intermediate  wheel  in  connexion  with  the  steam 
|*ngni«  or  fint  mover. 

By  this   arrangement,    the  stirface   of    each  paddle, 
when  immersed  in  the  water  at  its  greatest  depili,  it 

^'  perpendicular  to  the  side  of  the  vessel,  or  to  the  line  of 
motion,  as  represented  at  c,   in  the  annexed  figure  in 
^  the  marginal  cut ;  at  their  greatest  elevation,  each  paddle 
1 —  /-is  parallel  to  the  line  of  motion,  osattf;  and  when  in 
the  horizontal  position,  whether  ascending  or  descending, 
the  paddles  present  an  angle  of  about  45" ;  and,  from  the 
angle  it  deviates   but  little  when   in   the  act  of  enter- 
ing or  leaving  the  water,  as  the  patentee   proposes  Co 
immerse  the  wheel  to  about  one-fourth  of  its  diameter. 
.Theiumcied  figure  i^  intended  to  represent  the  outline,  in  plan,  of  a  vessel 
*^thne  psddles  attached.      At  a  is  the  boat,  bb,  the  pnddle  axle,  to  which  a 
'Intforaj  motion  is  given  through  the  medium  nf  the  bevel  gear  which  connect! 
^^)  r  ff  are  two  of  the  paddles  immersed  in  the  water,  and  in  the  act  of 
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propelling ;  d  tl,  e  e,  and//,  are  those  paddles  wbieh  succeed  each  other  bik 
revolution.  The  obliqae  action  of  the  blades  of  the  paddle,  as  tbej  pcribn 
their  revolutions,  will  oe  onderstood  by  reference  to  the  cut  before  explsiMi 


Lhmaier*9  PropeUing  Pumps,  (1808). — Mr.  Linnaker  proposed  twopUnifs 

Erope^ing  vessels  by  means  of  pumps :  in  the  first  the  pumps  were  pUcd 
oruontfuly  beneath  the  Tessel's  bottom,  and  in  the  second,  a  pump  wts  ^ttd 
vertically  within  the  vessel,  and  communicated  with  two  horixontsl  chinaA 
formed  below  the  vessel's  bottom.  The  first  plan  is  shown  by  Pig.  1,  vbiek 
represents  a  section  of  the  boat,  and  the  propelling  machinery,  aaisthevead 
which  is  flat  bottomed,  b  one  of  two  rectangular  trunks  which  extend  oaecs 
each  side  of  the  keel  the  whole  length  of  the  bottom.  In  each  tnqgliii> 
rectangular  plunger  c,  fitting  the  trough,  and  connected  by  the  rods  ^itotW 
hanging  levers  e  «,    These  levers  are  worked  to  and  fro  by  the  steam  cngise/ 


acting  upon  the  bell-crank  lever  ^,  the  cron  arms  of  which  are  connected  tsn 
levers  e  «  by  the  rods  h  h;  i  is  the  condenser,  and  i  the  air  pump,  m  die  ItoA* 
and  n  the  fiinnel ;  o  is  a  hanging  valve,  in  the  fore  part  of  the  trunk,  M 
opening  towards  the  stem.  At  each  ascending  and  descending  stroke  of  ll 
engine,  one  of  the  plungers  is  thrust  forward  and  the  other  bacKwmrdl^  siidj 
the  latter  motion  the  water  is  drawn  in  at  the  valve  o,  and  expelled  st  ti 
hinder  end  of  the  trough. 

Mr.  Linnaker's  second  plan  is  similar  in  principle  to  the  preceding,  bat  i 
general  arrangement  is  better,  and  more  complete.  It  is  shown  in  ti^ 
which  represents  a  transverse  section  of  the  vessel  and  propelling  ^ipanttA 

aaaa  *a  the  frame  of  the  vessel,  which,  as  in  the  formw  inatutea, ii I 
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\^,   ft  ai)i1  r  two  rerUii;:tiIar  troughs  formed  b^low  iho  bottom,  and 
ling  the  wliole  length  ot  the  Hoor,  d  li  n  a  Iftrgy  verticn!  pump   corn- 
tin^  bvlow  dirrctly  wilh  tho  truugh  6,  arid  cuniitucied  at  the  upper  part 
he  Pther  trnugh  r,  by  the  elbow  pipei-;  upon  thin  pump  is  fixed  a  vertical 


£&^ 


if,  nnd  to  the  cross  bead  of  the  puiton-rad  Are  attached  two  side  rods 
pnns  through  etuffing-boxes  in   the  cover  of  the  pump,   and   are 
.     ...led  In  the  piston  A  of  iho  pump.      The  troughs  are  funusned  at  each  end 
^t'l  a  double  set  of  han^ng  valvea,  so  as  to  admit  of  rercraing  the  motion  of 
hich  is  efl'tfctcd  by  merely  turning  a  lever,  which  throws  one  >ot  of 
Dtjt  nf  action,  and  puis  the  other  set  in  operation, 
action  of  ibis  apparatus  will  be  readily  seen  ;  at  each  stroke  of  the  engine 
ip  drawi  in  wuter  from  the  bows  by  the  one  trough,  and  crpels  at  the 
rat*r  from  the  other  trough,  which  by  the  reaction  givea  motion  to  the 


'«   Hydraulic    PropeUtrt, — 'Die   principle   of    this   plan    of   propeUIng 
been  termed  the  •' reactionary  principle;"  it  is  thus  explained  by 

known  that  water  contained  in  a  vesael  has  a  tendency  to  drtra  out 
biimt  such  ve&seU  bv  pressure  in  every  direction  in  proportion  to 
IcuUr  height  al  whicli  the  water  ttands;  and  it  is  also  well  under- 
an  opening  be  made  at  any  part  uf  the  veKsel,  the  pressure  on  that 
be  nOievfd  by  the  Howing  of  water  therefrom,  at  the  same  time  the 
I  other  directions  remains  the  same,  so  long  as  tlie  head  of  water 
at  one  watcr-Itne  ;  and  it  will  readily  be  understood,  that  if  the 
M  lu  move,  and  hud  no  opposing  force  greater  than  the  unbalanced 
prcMUiP  on  the  side  of  the  veMi^l  opposite,  the  opening  would  cause  the 
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veRsel  to  move  in  a  direction  opposite  to  the  opening,  sucb  aciiou  reMcnUioj! 
principle  tite  working  of  tite  hydraulic  ntftrhine  called  B;4rker'v  Mill. 

The  modo  in  which  thit  principle  Ji  to  be  applied  U>  prop*!  vMveli 
be  Umti  described  : — 

a  A  in  the  figure  represents  a  hink  or  ci 
erected  in  any  convenient  part  of  the  renel, 
supplied  with  water  by  a  sieani  engine;  &  K  s 
section  endways  uf  a  trunk  branching  from  one 
of  the  tank,  and  projecting-  over  one  tide  of 
Tessel  At  any  eonvpnient  height  alkcve  the  iri 
line,  a  similar  truitk  projecUDg  from  the  opposite 
of  the  tank.  Each  trunk  is  funiiahed  at  its  outrf 
extremity  with  two  sluice  valves,  the  one  of  vhirb 
(c)  cavers  an  aperture  in  the  fore-side  of  the  tnuik, 
and  the  other  (tf)  covers  a  similar  aperture  in  tW 
hinder  or  after  side.  Now  if,  both  valvpi  brinf 
shut,  ibe  tank  be  tilled  with  water  to  any  s^vn 
height,  the  prcsEitrc  upon  the  fore-side  tending  to  propel  tbe  veasel  fonnud  viO 
be  as  (he  pressure  of  the  column  of  water;  and  supposing  the  prcssarr  to  t* 
one  pound  per  square  inch,  and  that  tlic  sluice  valves  un  each  lide  are  nek 
twenty-five  inches  wide,  then  if  the  valves  arc  raised  one  inch,  the  unbAlanixit 
pressure  tending  to  urge  the  Vessel  forward  will  be  fifiv  pounds.  If  iibf 
desired  to  give  the  vessel  stern  way,  the  valves  d  miul  be  ciosed,  and  ihe«kfn* 
c  opened. 

Screw  Propeilers. — The  idea  of  propelling  vessels  by  a  screw  (in  lieuufttfnM 
is  of  ancient  date;  it  is  mentioned  in  the  "  Machinetet  TnrmtionM  itjtjttfMthi  9tf\ 
VAcatUmie  Roynh  ties  StueveeM  depuis  1727  juiqu'ii  1 731 ."     Krankhn  longsw*  | 
wards  suggetted  tbe  same  thing,  but  expressing  doubts  at  the  same  time  nT  ur 
advantages  to  be  obtained  by  the  plan.     In  this  countr)'  a  |uitent  ««»  nhtiincl 
in   1794  by  a  Mr.  Lytlleton  for    "An  Aquatic    propeller,"    contiitiiic 
screw  of  one,  two,  or  more  threads  wrapped  round  a  cylinder,  and  revof 
n  frame  placed  at  the  head,  stern,  or  side  of  a  vessel.     Wc  believe  lliis  to' 
first  patent  for  a  screw  propeller. 

\'arious  nioditicalionB  of  the  screw  have  since  formed  tliv  subject  of 
patcnis,  but  it  is  only  within  a  few  years  tbat  screw  propellers  may  besi:i^ 
have  come  into  operation. 

Smiih'i  Archimedean  Screw  Propeller,  (IWC.)— Tlie  annexed  enjrtaving  i^ 
presents  partly  in  section  the  patented  invention  of  Mr.  F.  V.  Smitti.  to  «W» 
perseverance  and  energy  is  mainly  owing  the  establishment  of  screw  propriti|4' 

a  (I  is  a  screw  or  continuous  spiral  blade  wound  round  a  cylinder  i,  xwH 
in  bearings  at  e  c;  at  rf  is  a  mitred  wbec]  fixed  to  the  sliuft,  and  acttiattfd  bj"*" 
mitred  wnecl  e  afHxed  to  the  vertical  shaft  /,  at  the  upper  end  uf  whkKm"" 
is  another  mitre  wheel  ^,  which  is  driven  by  the  wheel  ft  fixed  upon  the  rap** 
■hafi  i;  the  screw  works  wiliiin  an  open  space  formed  in  the  defl'lwi»ijd  c't** 
vessel,  and  tbe  vertical  shaft  works  in  a  well  which  is  open  both  at  lap  •■* 
bottom,  ?o  that  the  water  rises  to  ilie  levt-l  of  the  water  line  of  the  vcisel  ***■ 
shaft  is  steadied  by  one  or  more  bearings  k  according  to  its  leoslh* 

Mr.  Smith  constructed  a  vessel  (which  he  named  the  Archimtdetf)  Ut  f**] 
purpose  of  testing  the  merits  of  this  mode  of  propelling,  and  the  resulu  »*" 
most  satisfactory.  In  July,  1840,  tbe  vessel  made  an  experimental  VA^f*, 
round  this  island,  via  Hortsmoutli,  Bristol,  Liverpool.  Greenock,  the  Calsdun*''! 
Canal,  Invenieas,  Lcith  and  Hull,  and  thence  back  to  London.  Up  t«k«i 
arrivid  at  Hull  she  hod  steamed  1772  miles  in  21t>  hours,  being  on  an  av« 
about  8  2  miles  per  hour  in  all  weathers  and  states  of  the  tide.  IIk*  JT"'*?  . 
ment  Bubsequently  appointed  a  protracted  trial  to  be  made  bctu  trtt^i 

nWes  nnd  tfie  WW^^^dh,  a  government  steamer  propelled  by  ji  .  •*"' 

from  the  success  of  the  experiment  uere  induced  to  order  the  naii.c    •i**"^l 
to  be  conitructed  with  a  screw  propeller,  and  in  this  vessel  easperini^ats  »*«( 
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varimi*  mudifientinn*  of  scn'ws  have  Iwen  made,  whidi  havij  fimilf  €»la- 
Ifij*)!!*!!  th("  efficiency  o\  tin?  scruw  an  a  propeller,  und  it  is  now  cniplojed  in 
numerous  gOTcmmcnt  rctuela  as  veil  as  privote  alcainen. 


r-ruf  Proj'i'ller.-— In  1S36  Captain  Ericsson,  a  Swedisli  gentleimin, 

:  tiis  rneL'h:utical   talent,  obtained  a  patent  fur  an  appuratua  lor 

.lu  vefc&eU.     The  invention  con>tist«  in  a  modification  ot'thc  water 

li  propeller;  bnt  applied  in  a  different  roannor  to  what  has  l>oen 

.1     fu:    I  \a  an  end  view,  and  yf.?.  2  a  side  view  of  the  apparatus. 

V  id  hoop  a  of  wrought  iron  are  placed  light  fans  or 

'-  rather  a  spiral  direction,  as  the  wheel  may  in  fact  bo 

Ft]  lu  a  »lii)rt  portion  of  a  screw  uf  eight  threadH,  the  rake  of  which  is 

equal  to  the  external  circumference;  or  one  tnrn  of  the  screw  would 

ncv  il  ihrovigh  a  space  eqnnl  to  the  circumferfince.     Theae  fans  are  firmly 

id  to  (ho  hunp  n,  find  also  to  n  narrow  hoop  r  at  their  outer  edges;  and 

'  !"•  its  shaft  by  three  broad  wrouglit-iron  orm»  (/,  set  at 

:  iie  1eu5t  po»iblc  resistance  to  the  passage  of  the  wheel 

,Uji'  w.irt-r.      I  -Ao  of  lhe»e  wheels  are  snipended  from  the  stern,  by  & 

ling  e;  the  shaft  of  the  outcrmoat  wherl  passes  through  the  sliaft  of 

.1  ,..,1,;,-^    ;.   --"fic  hollow   to  receive  it) ;  and  bolli  shafts  paw 

•  Rtern  pnst,  and  through  a  stulfing  box  g,  lixed 

W-  ^-isel,  tt>  prevent  the  entrance  of  the  water.    The 

the  two  wheels  ^tund  in  opposite  dtp.'ctions ;  and  tho 
died  to  (he  engine  in  such  a  manner  that  the  two  revolve 
;:i,  andllie  nnr.r  wheel  iibfMit  one  sixth  faster  tlmn  the 
lufU  |>.'us  tiituugh  the  rudder,  the  upper  and  lower  portions 
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are  connected  by  a  broad  iron  stay  h  on  each  side,  uf  such  form  si 
ttie  necessary  vibration  of  the  rudder.  The  vheela  are  entirety  \mx 
llie  water. 


Fig,  2. 


Fi^.  J. 


HuRi't  Steering  and  ProaetUng  Apparatiu, — The  distingtiifhing  futi^'^ 
ibis  apparatus  coiuists  In   it«  combining  the  two  operations  of  prop<l)il<^| 
ateering  in  one.     The  fullowtug  descriptiun   we    (juoto    from   the 
specification  ; — 

'*  a  is  a  driving  shaft,  connected  io  the  usual  my  witli  a  ste&m  tn^o'*  * 
other    first    mover;    h  an  upright  hearer  on   which  the   thaA  a         ' 
bevelled  c(^-whccl,  attached  to  the  end  of  the  driving  shafts  d  a  t)'> 
•haft  (mode  hollow  for  the  purpose  of  receiving  occasionally  :i 
lubricate  its  different  bearing  points)  which  poMes  down,    i 
ttcrn  of  the  vessel  close  to  the  water  line,  and  reaches  outsidi 
where  it  rests  in  a  projecting  heel-piece,  A,  bolted  fimily   to  i' 
carrying  at  top  a  second  cog-wlicel  e,  which  takes  into  the   ' 
and  at  bottom  u  third  cog-whccl  m,  which  takes  into  a  fourtti  n,   wbicli 
immediately  on  the  propcllcra  hereinafter  nientiuucd ;  /  is  a  cose  whirh  rtM: 
the  vertical  shaft  d,  and  is  connected  with  it  at  top  and  liottmii  hv 
bearings ;  g  a  trunk  (formed  by  an   enlargement  at  the  bottom  of  ' 
which  encloses  and  protects  the  third  and  fourth  cog-wheels  m  and  r^ 
m.ide  of  brats  or  some  other  melul  not  readily  oxidizable;  i  is  a  short 
tAl  shaft  on  which  the  fourth  cog-wheel  fi  is  fixed,  one  end  of  whic'> 
in  the  bearing  k,  inside  of  the  trunk  y,  and  the  other  posses  throui: 
g  into  a  CQupiiog  box  o;  p  p  ik  a  nave  or  boss  at  the  end  of  th»  couj" 
into  which  are  6xcd,  at  right  angles  the  onu  to  the  other,  the  four 
propellers  ;>,  by  which  progressive  motion  is  given   to  f >  ■-  fc<-s«rl. 
of  the  apparatus  aa   I   have  hereinbefore  described,    i 
pru)K:Uine  purposes,   and  its  mode  of  operation  h  as  i 
shuit  on  uuitig  Kct  ill  motion  by  tlte  strain  engine  or  other  t 
iho  first  cog-wheel  c,  which  turiist  the  second  cog-whet-l   r,  wf 
medium    uf   the  shaft  </,)    turns  the    third    cog-whirel  m, 
four;h   or  laU  cog-wheel  n,    which    turns   the  shoft  i.    wfti 
mi'dlum  of  the  coupling  box  o,  and  boMpp.)  cau"--  .    -j     i  j-''|' 


■Su  map 


p,  to  rotate  and    thereby    propel    thv    Vrtwh 


ng    part 


of  t* 
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1  nhnW  DOW  pnicerd  l"  tlfscvihe.     w  w   ate  llif   «rm»  ol  a  slceriii^ 
»d  oil  Ui«  top  or  a  vertical  tiiaft  g,  wliicli  ]M»es  tbrough  the  vessel  a 


3 


JTJ 


Q 


iing  fre»ly  on  ita  centre  in  the  bearing  r,  and  resting  at  bottom  in  » 

On  Ibis  slmft  a  bevelled 

t  is   fixed,  tliti  cogs   of 

into  H  cx>rTespnnding  set 

the  end  of  a  hurixontal 

r,  which  taken  into  a 

^jr,   (ftfparalely  ahown  in 

ing  cut,  but  omitted  for 

in  the  preceding 

lb  attached  to  thi*  top 

'hich  encloses  the 

It  follows  from 

of  combinations  last  de- 

Ihat    according    as    tlie 

turns  tlic   wheel  to  the 

tliff  other  be  must  turn 

le  oT  Ihc  other  the  (quadrant  x,  which  is  attached  to  the  top  of  the 

fit  (through  the  medium  of  the  shafU  i/and  i,  and  the  gear 

■vith  ihetn)  the  position  of  the  propeller*,  p  p,  and  so  cause 

irrn  diwavs  to  ACt  in  a  line  exactly  coincident  with  that  dcwired  to  be 

»e  vem).'" 

/arya/juft.— The  application  of  steam  to  ifae  navigation  of  canals  has 
coDKJderpd  s  desideratum,  and  inauy  plans  have  been  brought  for- 
hc  }>■'  '  none  have  been  permanently  adopted.     Amongst tlie 

'•ti,  is  the  swell  caused   by  the   propelling  apparatus, 
ictiv'.'  to  the  bonks,  iliat  unless   it  could  be  obviated,  it  would 
irbalance  any  advantages  which  might  otherwise  attend  the  use 


in 
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of  steam.  Another  obstacle  U  found  in  the  narrowness  of  the  locki,  vUeli 
leave  little  space  for  the  fixing  of  the  propellers  at  the  side  of  the  tesiel  Ob 
the  other  hand,  canals  admit  of  the  application  of  modes  of  propelling,  by  wludi 
a  fixed  fulcrum  can  be  obtained  in  lieu  of  the  yielding  or  receding  fulcraB 
vhich  is  afforded  by  the  water. 

We  shall  notice  a  few  of  the  inventions  designed  especially  for  this  object 

SeawarcTs  Spike  Wheel* — Messrs.  Seaward's  plan  for  prqielliog  reiicli  aa 
canals  and  other  shallow  waters  consists  in  the  employment  of  a  cirealsr  tbrort- 
ing  instrument  or  spike-wheel  to  act  continuously. 

In  the  annexed  cut,  a  is  the  spike-wheel,  working  either  outside  the  boi^ 
or  in  a  compartment  within  the  vessel,  but  open  at  bottom.     In  ordn  (• 


accommodate  the  wheel  to  the  inequalities  of  the  bed  of  the  canal,  it  is  taiiportiJ 
by  bearings  at  the  extremity  of  a  swinging  frame  6 ;  the  other  end  ot  wtai 
is  hung  to  a  shaft  c,  turned  by  a  steam-engine  ;  on  this  shaf%  is  fixed  ipolW 
or  drum  d,  and  a  similar  pulley  or  drum  e  is  fixed  on  the  ax:B  of  the  vbedi. 
and  an  endless  belt  or  cham  bemg  passed  round  the  wheel,  the  reToIotioa  oTAe 
drum  d  causes  the  spike-wheel  to  revolve,  and  thereby  propel  the  vessel 

Saxton's  mode  of  Propulsion  on  Canals  (1833). — ^This  invention  is  iotcsM 
for  propelling  light  vessels  at  a  high  velocity  on  canals.  It  consists  in  a  sofd 
and  ingenious  application  of  the  converse  principle  of  the  arrangemeirt  co** 
monly  Known  as  the  Chinese  or  differential  crane,  the  latter  being  desigDcd  M 
move  a  great  load  through  a  small  space,  by  a  small  force  moving  thrn^ 
a  large  space ;  whilst  in  this  invention  a  small  load  is  moved  throngh  s  bi|' 
space,  by  means  of  a  great  force  moving  through  a  small  space. 

In  order  that  the  invention  may  be  fully  understood,  it  will  be  nectatij* 


explain  clearlv  the  principle  of  it,  before  we  describe  the  practical  apiJicstin^ 
It  IS  thas  explained  in  the  specificaUon,  which  it  given  at  length  in  the  Rep»>' 
tory  of  Arts.  o  ©  r 
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eprcft^nls  a  cnuibination  of  two  pulleyt,  their  diameters  being  u  six 
a  being  tht^  larger  pulley,  aitd  h  the  Miialltr  one;  o  d  I'a  an  end1«ft« 
tig  over  (he  ahearett  1 1^  which  rojM*  it  should  be  ob&erved  takei  a 
each  of  the  pullevi  a  and  6,  that  is  to  sny,  the  part  c  taking  a  turn 
larger  pulh'y  a,  ami  the  part  r' ttdcing  a  turn  round  thecnialler  ptillevfr. 
c  rup<'  ii  be  caiued  to  move  in  the  direction  of  the  arrow,  it  will 
dcncy  to  draw  the  lower  pari  of  the  pulley  h  in  the  same  direction; 
tie  pari  c  of  tlie  endless  cope  will  he  moving  in  an  oppo&ite  directJuu» 
hdve  a  tendency  to  move  the  lower  part  uf  the  pulley  a  in  the 
ktion  ;  consequently,  the  two  pulleys  a  b  (tliey  being  fixed  together) 
|m  on  the  mean  point  f,^^  fulcrum ;  g  is  the  centre  of  the  two 
Let  it  then  be  supposed,  that  the  part  d  of  the  endless  rope  be 
nn  A  to  ff  it  will  be  evident  that  the  centre  g  orthe  difierentiiil  pulleys 
1  be  mored  to  the  point  ;";  and  consequently  if  any  object  weic  con- 
the  centre  g  of  thc«c  diScrcntial  pulleys,  it  would  be  propelled  from 
the  endless  rope  bein^  moved  the  much  smaller  distance  of  A  to  i, 
ly  indicated  by  the  dotted  tines ;  and  these  distances  will  be  ai  Ihirteen 

il  now  describe  the  mechanical  orrangemeDt  of  tlie  Invention,  n« 
propel  vessels  on  canals. 
I  b  arc  two  pulleys  uijon  one  axis  c» 
kt*  of  wliich  turn  in  holes  in  the  forked 
be  Item  of  which  ('r,^  turns  in  sockets 
outer  extremity  of  the  ami  h.  The 
fixed  to  Uie  axis,  but  the  pulley  b 
pou  the  axis;  ^  is  u  nUding  clutch 
axis,  c^irrying  an  arm  m,  in  which  is 
ing  through  a  bolo  in  one  of  the 
e  pulley  o .-  n  is  a  bent  lever  turning 
111  m  the  forked  frame  d,  and  having 
;tnemily,  which  embraces  the  sliding 
When  by  the  motion  of  the  lever 
is  brought  close  to  the  pulley  u,  the 
arm  m  parses  between  the  spokes 
Hey  h  ;  and  when  it  comes  in  con- 
vnc  of  ihcni,  it  carries  the  pulley 
J  the  pulley  a,  and  the  machine  is 
ear.      The  opposite   motion  of  the 
l4raws  the  pin,  and  the  pulleys  arc  free  to  revolve  in  opposite  dircc- 
operation  of  the  machine  is  suspended. 
8  above  described  is  supported  over  the  side  of  the  vessel  by  a 
d,  which  supports  the  arm  h  in  a  horizontal  position ;  and  the 
pes  HJ-e   pu&sed   round   llie    pulleys,  as   dpRcribfd,   and   throug^h  two 
accd  one  nt  each  end  of  the  canuL     If  power  be  applied  to  draw  the 
ly  method,  as  lor  instance,  by  means  ot  a  steam  engine  applied  to 
f  the  riggers,  the  Teasel  to  which  the  apparatus  is  attached  will  be 
with  a  velocity  which  will  be  (o  that  of  the  rope,  as  it  passes  over  the 
the  ratio  of  the  sum  of  the  diameter  of  tho  pulleys,  to  their  diSerence; 
di'iinetcrs  be  as  8  to  9,  tlte  velocity  uiUbe  as  17  to  1  ;  and  if  tlie 
\  with   ti  speed  of  2  miles  per  hour,  the  boat  will   be  drawn  at  the 
r  hour. 

'  fcupported  upon  roUem,  placed  along  the  banks  of  the 
il  niuy  run  light ;  and  the  object  of  making  the  stem  of  the 
t'kelA  /;  <r;,  is  lo  allow  the  pulleys  n  and  b  to  stand  at  an 
endless  rope  may  be  led  into  the  sheaves  when  the  carrioge 
%  curved  direction. 
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SECTION   V. 

,.pN  THE  PREVENTION  OP  ACCTDENTS  FHOM  EXPL03I0N.  COLUSIOK. 

pme,  pouNDEaiNG.  ke. 


Ptiramoimt  nectnalfy  n(  pmautianarr  refTulolloDt. — GovBrnment  ' 
tSrretm.— Cttractirram  (VmnilMloner*' RBport  thereon. —Ab«i.nir(  '■■ 
two  SIcaid-UmiU. — IlvgulAiicini  adatiTed  by  the  Dubllu  Steam  VaiI 
And  exuuljulioo*  o(  VevscU  and  Mjichinvry.— Report."  —  AlJinT>i< 
t)atl»r«arin«n)'  Steam  vrsteli. — Primary  cauieioCAccidcnii  — Ei|'i 
— OuUiovor  propoepil  leifliiUtive  re(ful«llt>r«  for  the  prewntiontif. — ' '  1 ; 
—Captain  iiniltb'a  l^uliUr-tmx  boati.— NcccuUy  of  diunCHinc  i^i 
— Muidoch'a  pau-nt  tnoOc  orefl^cttag.— Act  of  Parltammt  for  Rvgui- 
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When  it  is  coniidered  that  steam*TCfisc1»  arc  principally  emptoj'ed  iti  the  MB* 
veyance  of  paasfngers,  and  tliat  from  ihe  extent  of  their  aoc<'"nNi.lfliM?ri(Jir 
number  of   perMina   aMcmbled    together  is  utunlly  very    u 

amounting  tu  some  hundreds  the  paramount  consideruUon  si ' 

againit  accidents,  wliere  the  consequences  may  involve  tbc  nioct  nppalltfil 
aocrificefl  of  human  life. 

With  the  rapid  extension  of  steam  navigation  it  waa  to  he  exp»ctisi  ib* 
Occidents  wutild  become  more  frctjuont;  and,  in  1831,  a  committee  ctfi^f 
Hotiae  of  Commons  was  appointed  to  inquire  into  the  *ubjeet,  with  a  Ti<«  i* 
recommend  preventive  meaauret.  The  committee  examined  ■  number  *< 
witneisoB,  and  presented  two  Reports;  but  these  were  not  followed  upbtoT 
legiilative  enactment;  altliough  some  bye-laws  were  {lassed  by  theCorpanU* 
of  London  fur  reguhitmg  llie  speed  of  vcsit^ls  in  that  part  of  ibe  f<A  *■ 
London  called  the  Poof.  In  the  conme  of  the  year  183S,  howrrcr.  " 
consequence  of  some  accidents  of  &  serious  nature,  espectaUr  two  ^xpl':*^ 
which  occurred  on  board  of  one  vessel  within  a  short  interval  of  t: 
which,  we  believe,  in  the  whole,  )(ixt*en  persons  lost  their  live*,  the  -: 
tlie  Government  waa,  in  a  more  especial  manner,  called  to  the  tubiecL  IX'' 
in  consequence  appointed  Captain  Pringle,  R.E.  and  Joseph  Parte*,  CX  JJ 
iMulerlake  an  inquiry  into  the  cause  of  such    accidents,  and  thv  mssat  ** 

iTcvenling  the  recurrence  of  them;  in  order  to  lay  the  ground  <rf  ^* 
egislalivc  measure  for  the  security  of  the  public. 

The  chief  points  to  which  their  attention  was  directed  were — - 

1st.  The  number  and  nature  of  the  accidents  which  have  liappeneJ  la  fUf* 
vessels,  witliin  the  last  ten  years,  as  far  as  can  be  ascertained. 

3(1.  The  practical  means  for  preventing  the  recurrence  of  accidnls. 

In  order  to  obtain  this  infurmatiun  they  were  directed  to  visit  the 
ports,  to  confer  with  the  local  authorities  there,  the  ownm  aaA  ^ 
steam  vessels,  and  the  most  eminent  constructors  of  marine  cngirua.' 

In  compliance  with  these  instructions  the  commissioners  drew  up  a 
queries,  which  they  circulated  amongst  parlies  connected  wlh  st#am  naTi|!»*^' 
ilicy  visited  the  ports  of  Liverpool,  Ulosgow,  Greenock,  Leith,  St*t^^^ 
Shields.  Sunderland,  and  Hull ;  and  personalty  examined  varttHia  suanMA***^ 
»"Oine  plying,  and  others  undergoing  icpair^  in  their  machinrry  and  boll*;** 
rf ceivetl  nmch  valuable  iufunnatlDii  from  cprrt"^<""ii'''"i-^  rt-^icltM.-  at  n'mr'-*  viis- 
Iheir  time  did  not  permit  them  to  visit.  Thf 
acquired  is  embodied  in  a  well-digested  repot  i, 
are  fairly  Cmced  to  their  true  causes,  and  a  number  of  vftluabiv  snmmawn  «* 
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the  prvvontinn  uf  their  recurrrnce.      Frum  thi«  tnasi  of  outlirntlc 
•nJ  vt  WL-lWonflidered  opiniunB  we  p rfipoie  to  make  Bome  exlrncta 
iLioii  of  the  eubjrct  of  the  present  aecUtin. 
[ihe  ihrormalioM  obuiiicd  the  comuiistmner*  were  enabled  to  draw  up  a 
of  the  QociiieiiU  which  have  happened  to  life  and  property  oi\  Ixtard 
imU,  within  Uie  period  of  iJie  tea  years  preceding  tlieir  report.     This 
le,  however,  it  to  be  considered  as  only  an  appruximatiun  to  tlie  real 
?r  of  accidents  and  d  few  of  them  occurred  anterior  U>  tbat  period,  bnt 
itioned  uy  one  or  more  of  their  correspondenta. 
llowing  ia  a  numerical  abstract  of  the  schedule. 


ABSTRACT  OP  NINETT-TWO  ACCmENTS. 


Aic«rtaiucd 
NunibtT  of 
IJvet  Imi. 


Wrecked,  fonadcrod,  or  in  unmincnt  peril   .     .     . 

£xpU«ioui>  of  boilers    . 

Piree  from  rarioiw  caii>'  • 

CoUialuna 

Computed  Duml>er  of  peraomi  loel  on  boftrd  th«  Brin, 
Fruliv,  and  Superb    .,.,,.,..♦-. 

From  Watenneu'e  and  L'orunerft*  tiHta,  in  the  Thnint-f, 
eaclaaivc  uf  the  aljt>ve,  during  tbo  la«t  Llirve  yeunt 

Frum  a  Uet  obtained  in  Scotland,  cxeJuitive  of  the 
a!Mvc,  being  accidftnt^  in  the  Clyde,  during  Lite 
laat  t«n  yean 


808 

77 

o 

Cti 


120 
40 

21 


tl  aceertaincd  number  of  livea  loat  at  any 
time,  octnured  by  tbo  wreck  of  the  Bolboy 

when no  pcrBons  pcriahcd. 

.  :it  any  ono  lltuu,  from  collittion .     63  „ 

■it  any  one  time,  (rum  cxploAioD     24  „ 

'.I  _L.^ ,  lU  ouy  one  time,  from  fire     .     .      'i  „ 


lowing  infonnalion  and  su^^estion  were  derived  from  the  evidence  of 
Shaw,  engineer  and  marine  manager  to  the  City  of  Dublin  Steam 
)mpany.  Liverpool :  — 

identd  have  ever  occurred  in  any  of  the  Company's  vessels  from 
or  rending  of  boilers.  They  construct  and  repair  tlieir  own  boilets, 
tho  rylindricul  shape,  with  the  internal  flues  of  tiimilnr  furnt.  The 
all  separate,  each  containing  its  own  water,  and  the  steam-pipes  have 
rrdves  to  «hut  olf  the  cominunicatiou  with  the  other  boilers.  The 
of  this  plan  is  forcibly  evinced  in  the  case  of  the  collision  between 
m  and  ilie  Shannon.  The  Thame*  must  have  gone  down  had  the 
\e  di^rrrni  boilers  not  Item  distinct, 

ini'SQiidboileraof  Bteanicrtt  ore  certainly  not  overlinulcd  and  repaired  su 

l!i.  V  Klimild  be,     Kxperience  has  shown  l-o  the  Conipnoy  the  value 

n-ilem  of  overhauling  and  repairing.     The  arrival  of 

IS  nistanlly  notified  at  uie  ofiice,  both  at  Liverpool  and 

rmoii  ut  the  boiler  inakcri,  and  the  muster  engineer,  imntediately 

}jUid  art  required  within  two  hours  to  make  a  rcprjrt  in  writing  of 

ito  of  llie  engine*,  boilers,  and  all  their  apporatua,  by  filling  up 

5b 
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printed  forms  prepared  for  each.  The  hull  it  mtpected  bj  a  diipvright  £ac& 
vessel  »  placed  on  the  gridiron  at  least  once  in  every  thrM  racMithSf  nerHy  to 
sight  her  bottom.  The  bead  fireman,  havinff  extra  wages,  is  fined  in  tW 
event  of  his  not  pointing  out  even  if  a  rivet-head  has  spningt  or  aaj  other 
defect  in  his  boiler  daring  his  last  vovage. 

The  safety-valves  in  all  their  vessels  are  so  arranged  that  the  enginMr  eu 
raise  them  to  ease  his  boiler^  but  cannot  load  them  beyond  the  assigned  presnre; 
eight  pounds  per  square  inch  is  the  highest  pressure  employed  in  their  srv 
cylindrical  boilers.  Vacunm  valves^  glass  water-^uges,  and  a  mercurial  preaarr 
gauge,  fitted  to  all  the  boilers.  The  blowing-off  and  feed-cocks  are  of  biut 
In  making  new  engines,  they  are  also  subject  to  a  written  detailed  specificatioB. 

The  Company's  vessels  are  all  constructed  to  a  specification  settled  vitfa 
Messrs.  W.  &  J.  Wilson,  their  builders ;  they  are  all  much  more  substaoiial 
than  the  scantling  required  by  Lloyd's  Rules;  they  now  build  no  veudi 
without  iron  water-tight  bulk-heads.  In  the  event  of  purchasing  hulls  built  a 
other  ports,  they  have  them  all  in  the  graving-dock  to  be  minutely  exsmioe^ 
and  such  additional  fastenings  arc  added  as  are  required  to  bring  them  up  to 
their  standard  of  streneth. 

The  combustion  of  the  coals  has  not  unfrequently  arisen  in  steamen  fttm 
carelessness  in  dropping  tow  or  waste  among  them,  and  leaving  them  there: 
and  also  from  spontaneous  ignition.  The  Company's  boilers  do  not  touch  6e 
skin  of  the  vessel  by  many  inches.  The  skin,  or  inside  planking,  is  lined  vi^ 
sheet  lead  throughout  the  wake,  or  vicinity  of  the  boilers ;  and  the  Ind  i> 
covered  over  with  thin  sheet-iron.  The  addition  of  the  lead  is  a  most  imjwrtui 
feature,  as  it  prevents  charring.  I'he  boilers  are  all  covered  with  dry  hair-felt,  i>' 
between  them  and  the  deck  is  a  wrought-iron  ceiling,  resting  on  cist-ii« 
beams.  The  coals  are  stowed  in  the  space  between  the  iron  ceiling  and  i^ 
deck,  with  as  much  safety  as  in  the  iron  coal-boxes.  On  the  arrival  d  erm 
vessel,  a  gang  of  coal-trimmers  enter  her  and  sweep  down  every  atom  of  as 
into  the  bunkers,  for  which  we  pay  5$.  each  trip,  on  the  production  of  a 
certificate  from  the  commander,  that  the  work  is  done.  By  taking  the  dutjn 
those  on  board,  attention  is  secured  to  this  important  work ;  thus  the  oU  V" 
often  powdered  coal  gets  burnt  up  first,  and  any  defect  in  the  ceiling-pl>f 
is  at  the  same  time  discovered  and  remedied.  A  great  saving  of  heat  wuH 
from  this  complete  covering,  and  the  boiler  tops  are  saved  from  the  coma* 
which  used  to  take  place  when  wet  coals  were  stored  upon  them,  or  frota  ni 
or  spray  affecting  ttiem. 

Boilers  after  being  in  use  four  years  should  be  surveyed  very  freqna^' 
After  five  years  running,  the  boilers,  timbers  in  their  wake,  d«ck4<s* 
and  ceilings,  all  require  looking  to,  lest  they  might  be  injured;  the  midtDta 
the  vessel,  which  should  be  the  strongest,  becomes  the  weakest,  after  lo  taj* 
period  of  working,  in  consequence  of  the  skin  being  charred  from 


heat.  No  steamer  should  have  a  license  lo  ply  which  was  not  furnished  wja 
at  least  one  valve  inaccessible  to  the  engineer  or  passengers,  with  a  S'"'*^ 
gauge  to  each  boiler,  and  a  mercurial  pressure  gauge,  and  always  in  ordg.  ^ 
machinery  should  be  inspected  and  certified  by  a  competent,  diilulti^ 
engineer,  unconnected  with  any  marine  engine  mannfactoTJr. 
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City  of  D^tblin  Steam  Ct'* 

■  Workg,  North  WaU. 

Mr.  J.  a  Shaw. 

DttUin,  22  Janr- 1839. 

A  RcpoH  of  the  sUtU 
on  fur  arriml/rom  Bei/iiH. 

of  the  " 

BotffU  Adelaide  "  BoiUr*,  tkisdag. 

A  nd^find  th^m,  in  good 

order. 

J.  Marr. 

James  PoveU,  Fcrmm. 

PRECAUTIONARY  REQULATION&  717 


1 

City  of  Dublin  Steam  C^'-  Work«,  xVw-CA  Wail. 

Mr.  J,  a  Shaw,                                                Dublin, 

22'"'  Jan9- 1839. 

A  Report  qf  the  state  pf  the  "SoycU  Adelaide 
•      on  her  arrival  from  Be^ast. 

'  Engine*,  this  day. 

j                 And  find  (htm  in  working  condition. 

\         J.  Marr,                                                               A. 

Clegg,  Foreman, 

City  of  Dublin  Steam  Gi^<-  Works,  Nord^  Wall. 

Mr,  J.  a  Shaw.  Dublin,  2J'A  Jany- 1839. 

A  Beport  </  the  state  qf  the  " Duke qf  Cambridge'*  Engines,  Qiis 
daig,  on  her  arriwUfrom  London, 

Twofumaees  want  repairing,  tad  coai-bualxrs  will  not  do,  which 
wiU  take  about  two  days. 

J,  Marr.  James  Powell,  Foreman. 


City  of  Dublin  Steam  Git'*-  Works,  Clarence  Dock. 

Liverpool,  25'*  Jany- 1330. 

A  Bmrt  of  the  state  of  *Me  "  Queen  Victoria"  JIuU,  this  day,  on 
her  arrival  from  Dublin, 

In  want  of  a  new  piece  ofrvMjer  on  the  larboard  side. 

To  Mr,  J.  O,  Shaw,  Jas.  M'Ardle,  Foreman. 


The  report  statet  "that  boilers  arc  very  frequently  continued  in  use  till  they 

becouM  dangerously  thin;  and  that  they  are  frequently  deficient  in  saft'ty  appa^ 

ma  h  a  &ct,  not  only  evidenced  by  the  Table  of  Explorions,  and  instances 

C|va,  but  attested  by  a  large  majority  of  our  correspondents.     We  were 

vmnm  uvanJ  in  the  yards  of  engine  and  boiler-makers,  wbicb  (to  use  their 

o«B  ezpreition)  *  might  be  walked  through ; '  indeed,  the  hand  might  be 

pinked  through  some  boilers  which  we  examined,  but  recently  taken  out  of 

4      Mean  boats.     Mr.  Shaw  states,  '  that  the  boilers  of  the  Fingal,  in  1835,  were 

'j       to  veak  that  they  had  to  be  shored  between  the  decks  and  Uie  topd  of  them* 

^      *hack  expanded  and  contracted  like  a  pair  of  bellows.*     Captain  Baiu  writes 

■V      ^et '  ha  has  frequently  had  occaBiun,  sometimes  under  very  trying  circum- 

^      l^eieee,  to  stop  rents  in  boilers  by  temporary  expedients ;  that  he  has  witnessed 

:T      It  in  other  vessels,  and  has  seen  boilers  worked  till  they  were  as  thin  as  paper.' 

*'  Some  boilers,  in  actual  use,  are  ouiy  kept  tight  by  the  deposit  of  mud, 

y      ^ncretions  of  salt  and  sand,  &c,  between  the  flues ;  these  obstructions  to  the 

*  P^*uge  of  heat  are  not  removed,  as  the  metal  of  the  boilers  would  give  way, 
i      «od  they  must  then,  necessarily,  undergo  repair,  which  is  delayed  till  they 

*  *m  DO  longer  hold  together,  or  till  ruptures  occur,  and  have  produced  mischief. 
I  "The  explosion  of  deteriorated  boilers  is  not  the  greatest  danger  to  be  appre- 

P>iided  from  steamers  so  ill  provided.  Under  the  head  of  wrecks  aw^  fuunder- 
''^the  calamftous  consequences  of  boilers  failing  at  sea  arc  still  mure  fearfully 
exemplified. 

"  Great  additional  safety  is  obtained  by  employing  several  boilers,  distinct 
^'ou  each  other,  ratlier  than  one  only,  or  two  boilers  connected  together; 
^*^*Jkj  dangeis  are  avoided  by  this  method.  Independently  of  the  obvious 
*^ciirily  aiuiwg  from  the  means  thus  aflbrded  of  shuttittg  off  a  disabled  boikr, 
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and  even  of  repairing  it,  whilit  the  motion  of  the  enpnei  is  continnad  bjr  thi 
others,  this  arrangement  poMessea  many  other  advantageer  and  cannot  be  toe 
strongly  recommended  for  general  adoption. 

"  Several  vrecks  have  been  referred  to  by  our  correspondraiti,  which  mi^t 
have  been  averted,  had  the  paddle-wheels  been  furnished  with  dutngagug 
apparatutf  which  is  effected  too  slowly  and  climisily  by  removing  the  floati,— 
an  operation  also  difficnlt  of  accomplishment  in  tempestuous  weather." 

The  primary  causes  of  nearly  all  the  accidents  which  occur  to  life  sad 
property  on  board  steam-vessels,  may  be  classed  as  follows : — 

Of  Wreeksj  Foundering,  or  imminent  peril  of  the  tame, 
Cautey. — Defectiveness  of  bull,  boilers  and  engines,  cables  and  ancbon, 
crankness. 

Cf  ExphtionM, 

Caiues. — Ignorance,  carelessness,  recklessness,  and  drunkenness  of  engine- 
men.  Bad  construction  or  insufficiency  of  safety-valves.  -  Inattention  to,  ff 
want  of,  proper  apparatus  to  denote  the  level  of  water  and  pressure  of  stesm  in 
boilers.  Malformation  of  boilers  to  sustain  pressure.  Working  old  boilen  tuo 
long,  and  at  too  great  pressure.  Bad  materials,  and  bad  workmanship  d 
boilers. 

Cf  fire*. 

Catuet. — Carelessness,  and  want  of  cleanliness.  Bad  construction  of  eoil 
receptacles.  Stowing  coals  on  the  boilers,  and  against  the  undefended  sida  a 
the  vessel.  Placing  boilers  too  near  the  decks  and  sides  of  the  vessel.  D^ 
fective  state  of  the  boilers.     Want  of  fire-extinguishing  apparatus. 

Of  CoUitiona, 

Cttueet, — Want  of  an  universal  code  of  night  signals.  Want  of  a  defiuj 
and  compulsory  *<  rule  of  the  road."  Racing.  Careleasness,  or  neglect  d 
look-out. 

On  this  head  the  Commissioners  observe : — "  Collisions  between  steam-veueis 
and  between  them  and  other  craft,  occur  so  frequently  in  crowded  waten,— 
they  are  often  so  fatal  to  life,  and  so  generally  attended  with  litigation  and  a- 
p'ense  in  repairing  damage,  that  the  want  of  a  law  to  diminish  the  evil  ii  w 
subject  of  complamt  by  nearly  all  our  correspondents.  Collisions  occur  bw 
by  day  and  by  night,  at  sea  as  well  as  in  rivers.  They  commonly  arise  froj 
the  absence  of  a  universal  understanding  as  to  *  the  rale  of  the  road'  tn  bi 
observed  by  vessels  iu  meeting  and  passing  each  oUier,  and  from  the  afascsce 
of  a  universal  system  of  ntght-Hghti,  or  signals." 

Mr.  Shaw  introduced  a  system  of  night-signals  in  that  Company's  itsiili* 
1834,  which  has  since  been  adopted  byner  Majesty's  packets  at  Liverpool, «* 
in  other  steamers.  This  system  consists  of  one  wmte  light  at  the  fcrnB* 
head,  one  white  light  on  the  starboard  paddle-box,  and  one  red  light  onv* 
larboard  paddle-box.  These  are  all  resplendent  and  powerful  l^ts.  ^ 
mast-head  light  is  transmitted  through  a  large  solid  glass  lens,  so  sha]>ed  sv 
disposed  that  the  light  ceases  to  be  visible  alwft  the  beam.  The  margintl  ^ 
represents  a  horizontal  section  of  this  light ;  a  being  the 
light,  and  b  the  solid  lens.  The  starboard  paddle-box  light 
is  also  transmitted  through  a  solid  glass  lens;  the  larboard 
light  through  a  hollow  glass  lens,  containing  a  red  mineral 
solution.  Tliese  are  placed  in  houses  attached  to  the  paddle 
boxes,  and  the  rays  are  projected  at  an  angle  of  about  35 
degrees  with  the  keel,  so  as  not  to  dazzle  the  look-out  men 
on  the  forecastle.  They  are  visible  at  great  distances.  A 
diagram  of  the  system  is  given  in  the  cut  on  the  next  page, 
in  which  a  is  the  starboardlight  (bright),  b  the  larboard  light 
(coloured),  and  e  the  mast-head  light 

To  iMure  the  adopticm  of  what  may  from  time  to  time 
be  proved  as  the  moat  eligible  methods  of  building  and  fasttting  a  ttcai^ 
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le  first  euendal  is,  that  a  wriUen  detaUed  tpeaf^Um  Im  prepared  as 
of  every  contract,  in  which  the  dimensions,  pnnciple  of  construction, 
xtCBt,  and  size  of  the  seTeral  fiutenings  be  stated.     The  specification 


Jso  be  accompanied  by  working  drawings  of  the  mode  in  which  luch 
'.  to  be  executed  as  cannot  be  given  by  mere  description. 

r  of  proposed  Legidative  Regulations  prepared  by  the  Commis- 
sioners : — 
at  a  Board  be  appointed  in  connexion  with,  and  under  the  president 
3oard  of  Trade,  whose  business  it  shall  be  to  register  and  classify  all 
navigated  by  steam,  built  or  building :  the  register  to  record  detailed 
tions  of  hull  and  machinery,  periodical  surveys  to  be  made  upon  them, 
iculars  of  all  disasters  and  accidents  which  happen  to,  or  may  be  occa- 
y  steam  vessels. 

:he  Board  be  authorized  to  appoint  local  or  district  surveyors  to  iiispect 
irt  upon  the  condition  of  steamers  ;  that,  on  such  report  being  satis- 
the  Board  shall  grant  licenses  to  the  owners  of  steam  vessels  to 
tt,  if  unsatisfactory,  they  shall  withhold  such  license,  as  far  as  relates 
inveyance  of  passengers.  Penalty  for  plying  without  license, 
the  Board  be  empowered  to  investigate  personally,  or  otherwise,  the 
nd  causes  of  accidents,  to  examine  witnesses  on  oath,  and  call  for  the 
on  of  papers. 

the  Board  be  required  to  make  an  annual  report  to  parliament  of  its 
ngs,  of  the  state  and  progress  of  the  mercantile  steam  marine,  and  of 
isters  which  may  have  been  sustained.  That  the  records  be  public  on 
nent  of  a  reasonable  fee. 

the  Board  be  empowered  to  frame  and  issue  general  instructions  for 
iance  of  the  local  or  district  sunreyors ;  also  to  publish  an  abstract  of 
and  regulations,  with  authority  to  require  such  abstract  to  be  placed  in 
icuous  part  of  the  vessel ;  under  penalties  on  neglect. 
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2.  That  the  nurveyors  of  hull  and  macbinery  be  paid  fur  tl)<^  furvi^^H 
the  owners  of  the  veaiteU  accordine  tn  a  fixed  scale,  aa  U  Ihc  pnc^^H 
Lloyd's  Rcgutcr :  that  tboy  shall  forward  their  reports  tn  Utc^^H 
whicbt  in  the  event  of  the  owner  ur  owners  objecting  to  the  nfutin  Si^^| 
in  order  to  entitle  the  vessel  lo  a  posseng^er  license,  slisll  (if  the  oH^^| 
regard  the  hull)  call  in  one  or  two  of  the  principal  nhip-builders  of  the  fl^^| 
distrid,  unconnected  with  the  work  of  such  repairs,  to  survey  the  vtmtK 
conjunction  with  the  official  turrpyors.  and  report  especially  thereon. 

Should  the  decision  of  the  Board  be  objected  to,  on  the  report  of  tb«  n^ 
veyor  (if  the  objection  regard  the  machinery),  it  shall  call  in  the  aid  uf  sM 
or  more  engineers  to  report  in  conjunction  with  such  otHcial  sarveyor. 
I        Special  8urve)*s  to  be  paid  for  by  the  owner,  or  owners,  of  the  vessel,  acoB^ 
I    to  a  fixed  scale. 

The  first  siu^'ey  of  the  bull  of  a  new  vessel  to  he  ntade  during  its  couxtnie- 
tioi),  and  A  specification  of  it  transmitted  to  the  Board,  nsi  is  now  done  bfthi: 
surveyors  of  Lloyd's  to  the  committee. 

A  survey  of  the  hull  to  be  made  during  each  of  the  two  first  yesiif 
and  a  survey  every  six  months  subsequently^  All  steamers  to  be  dcpd<d« 
benched,  or  laid  on  the  f^idiron  (as  circumstances  permit),  and  aurvered,  iftir 
sustaining  any  injury  by  taking  the  ground,  or  otherwise,  under  penalty. 

The  first  surrey  of  the  boilers,  engine*,  and  machinery,  to  be  made  wfcibi 
they  are  being  Jixcd  in  the  vessel,  and  the  reqniiite  details  of  them  to  ber^ 
ported  to  the  Board. 

Boilers,  engines,  and  machinery,  to  be  surveyed  erery  six  mooths  after  tb 
Brst  year,  and  all  serious  accidentu  to  he  reported. 

The  surveyors  lo  report  on  the  fitness  of  a  vesiel,  whether  as  a  aem-foiof 
or  rivcr-atcamer. 

3.  License  to  express  whether  it  be  granted  for  cargo  only,  for  tuna; 
vessels,  for  the  conveyance  of  passengers,  or  for  these  purposes  combintd; 
also,  whether  the  vessel  be  intended  to  ply  as  a  ri\-er  or  s«A-^ing  stesmer. 

License  to  ply  with  passengpra  to  uc  gmntcd  or  withheld  as  aforesaid;  I 
duplicate  of  which,  or  certificate  to  the  same  cflect,  signed  by  tho  Board,  t»  b» 
exhibited  in  the  cabin,  or  other  conspicuous  piirt  of  the  Vfsael.  All  ptibtir  tii* 
vertiseuients  of  steamers  to  stato  whether  licensed  to  carry  f  'not 

An  annual  charge  for  each  licenso  to  he  made  on  all  steani-  ,'tQg 

according  to  a  scale  of  size  and  capacity ;  such  charge  to  be  in  no  cau  Ifl* 
than  £lf  nor  exceeding  £5. 

4.  That  the  surveyor  shall  ascertain  that  the  safety-valves  be  suflknl 
ti>  pass  all  the  steam  which  the  boilers  can  genemtc  in  their  or<linary  itulm' 
work,  at  the  pressure  dclerinined  by  the  weigat  on  the  valves;  the  iivitiiniisi 
of  which  pre&sure  shall  be  fixed  by  the  maker  of  tho  engines  ur  boiler^  tt^ 
the  valves  be  loaded  accordingly. 

6.  That,  oAor  an  assigned  period,  no  passenger  license  bft  graated  to  ss} 
vessel  having  safety-valves  whose  spindles,  or  levers,  ore  exposcfl  on  dcct.  *< 
capable  of  being  loaded  externally,  unless  satisfactorily  protected.  Pcosli^ 
on  engineers,  masters,  or  others,  fur  lootling  valves  beyond  the  Wright  a»0'^ 
taincd  by  the  surveyor,  and  regulated  as  above. 

(i.  riiot  in  all  new  steamers,  and  alter  an  Assigned  period  in  all  stviMW 
now  afloat,  glass  watec-guagea»  and  mercurial  nriissure  gauges,  iliall  bo  nqtiin^ 
to  bu  fitted  to  the  boilers,  to  entitle  the  vessels  to  a  license  lo  ply  with  p«^ 
sengers. 

No  perfect  mechanical  substitute  can  l>e  found  fur  rare  In  the  manaifviiiM 
uf  ibc  Bteam-engioe  al  sea  or  on  laud  ;  nor  do  we  think  ihnt  the  u>f  nf  A* 
fusible  discs,  enforced  by  the  French  laws,  would  be  pri>ducti^  "^ 

security;    nor,  indeed,  that  any  complexity  uf  apparatus  »n.  '''•=>* 

would  contribute  to  the  attainment  of  that  object 

Apparatus,  however,  fur  indicating  tho  level  of  water  and  prcssur*  ot  a^i" 
in  boilers,  is  essculiol  to  their  sate  and  ecoDomicol  uianagenin'  ^* 

greater  import  to  the  boilers  of  moiinc  than  of  land  4>ngines  ;  ''^ 

former,   or   failure  in   their   supply  of  steam,  being  attended   win  pt»uJi*i 
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>'^rr«  at  leo,  from  wliicli  Inrid  hoilcra  are  exempt     Vet  il  u  % 

p,  pcrhftiw,  It}'  the  (*irc»miirt«nL'c  orBtciini-vewrla  l>eing  nwtird 

>*K*^i   generally,   hy  pcnono  unocqunintcd  with  tlie  nature  of  i)ie 

fine,  tlial  (Ikw  vimpleinvtrtimeiitn  iire  ninch  more  rurrly  to  be  Found 

lo  marine  ihoii   to  Ijind  lH>ilt?r«,  wliich  latter  arc  nniAlly  un<I«r  tlie 

tn  o(  partiec  of  mrchunieal  e<lucatioD  or  knowlodge. 

'"        '  '>f  IUb  siirveytir  iidvirii;  information  that  any  toiler 

ir  unsafe  nt  its  wurking  pre&aiirc.  in  the  iiitcn-ul 

itKhi.  i,   -iii^i  V,    hf*  i»ha]l  be  empowered  hy  llie  Hoard,  on  his  rcpre- 

>n.  to  examine  it;  and   in   the  event  of  tlir  boiler  proving  faulty,  the 

vhoU  suspend  the  poaeeiigcr  license,  until  satisfied  of  the  safety  of  such 

ft.  That  no  ■Leaxn  veiul  be  permitted  to  ply  which  is  not  fumislied 
li  •  binnacle  and  compAM  in  good  order. 

^m  That,  «fter  an  Msigned  period^  no  sea-going  steom  Te«e1»  which 
^Bk  cotb  on  the  tops  or  about  the  rides  of  the  builorv,  shall  be  entitled  to 
^Btnger  license ;  uolcss  tlte  boilers  be  protected  by  n  shell  of  metal,  or 
E^ttimeiciil  security. 

IfX     AU  river  steanteni  to  curry  one  e0^ttvc  boat,  coasting  and  channel 
—   -     '\ro  or  three  boats,  aceordtng  to  their  siae,  and  ocean  stcainHihipB 
lA  a  minimiiui, 
..vtyors  to  u^L'ertain  that  these  boata  he  kept  in  serriceable  condition, 
4  rwidy  for  use  on  emergency. 

11.  AU  aleamcra  to  be  provided  with  sufficient  hoees,  to  convey  water  to 
,y  part  of  the  vessel,  wltli  n  serviceable  outfit  of  water-buckets;  and  a 
Me  ^e-engine  In  be  carried  in  all  coasting,  channel,  and  ocean-going 

proposed  wateni  of   registration    should   include   a    cIassi6cation   of 

and  AS  the  character  to  which  each  vessel  would  be  entitled  in  its  c1as& 

depend  on  ita  general  stute  of  efficiency,  we  arc  disposed  to  tln'nk  that 

'  requinitcs  Inr  attaining  the  utmost  practicable  degree  of 

illy  be  adopted  by  owners  withotit  cornpulaion  ;    such   as 

..  ..U--  in  ne>v  vesnels ;  powerful  extinguishing  pumps,  worked 

connexion  of  the  condensers  with  the  bilge-water;    diaen- 

L>  for  the  puddli'-whceis;    heavier  and  more  effective  ground 

[,  Sic     The  pubticutioM  of  accidents,  and  of  tlu-ir  causes,  would  also 

'Tiw  vessel  owners,  commanders,  and  engineere,  and  instruct  tlient  liow 

'  (ItHnsterti. 

:  :>e  recommendations,  our  ol^ect  ban  been  to  raggest  practical 
Ii>r  further  securing  public  safety,  without  inflicting  vexatious  rules  on 
*eain  vessel  owners;    we  believe  that  their  adoption  would  tend  nmtmnlly  to 
:  "d  in  no  respect  to  cripple,  the  progress  of  navigation   by  steam, 
itirmcd  in  lhc->c  views  by  finding  tlum  so  much  in  accord.ince  with 
;v  of  opinions  expressed  in  the  appendix  :  and  they  correspond  with 
'he  regulations  enacted  by  foreign  stalts.     They  are,  however,  much 
111    ill   tlieir   ii.iturc  than    those   proposed   by  many   of   our  coire- 
.  them  much  less  onerous,  and  more  suitable  to  the 
im-uiarinc,  than  tlie  laws  of  other  countries. 
>i  the  frequency  and  danger  of  cnllinions,  and  being  con- 
cur cstabluhing  a  definite  "rule  of  the  road/'and  a  uniform 
i;;;ij1s,  for  the  government  of  steam  vessels,  we  ahould  have  intio- 
;he  foregoing  outline  distinct  provisions  on  the  subject,  had  it  not 
vtr-:  of  this  kind  has  been  advised  in  the  report  of  the  "  Com- 
inled  to  inquire  into  the  laws  and  regulations  relating  to  the 
I  'nited  Kingdom."  (p.  101,)  to  he  incorporated  in  a  new  iSlot 
.  however,  lo  the  tenor  of  our  inntructionn  i\»  to  *'  the  nature 
in  stonni  vessels,"  and  to  "the  means  of  preventing  them," 
■^tf  on  a  review  uf  the  valuable  iiiforniiilion  supplied  to  us  on  this  head,  we 
avoid  reconiuicniling  the  adoption  of  u  system  wliich   has  for  so  many 
'iwn    found    pracUcaUy   etficient— uguiiist  which   no  objections  luivc 
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hitherto  been  urged — and  which  has  met  the  cnncurreoce  od*  m  nmncMi 
body  of  steam -navigators.     The  system  we  adviae  is — 

1.  As  tu  the  "rule  vf  the  road,"  that  steain-vesaeU  approachi&f  tui 
passing  each  other,  should  starboard  their  helms,  with  the  view  of  keepbf  a 
the  starboard  side  of  each  other  respectively  a«  far  as  praclicahle. 

2.  As  to  night  aigoals, — the  want  of  an  uniform  and  sufficient  wftlumd 
lights  has  been  so  fruitful  a  source  of  oallitiDD  and  injury,  we  reccnnnicad  i 
system  similar  to  that  now  practised  by  a  numerous  class  of  cooiinatidnt tf 
private  steamers  (described  p.  48),  and  which  has  been  substantively  appnnrf 
of  and  adopted  by  the  commanders  of  her  Majesty's  ate  am -pack  eta  *i  urcr 
pool  :  vix,,  that  in  all  sea-going  steam  vessels,  there  be  *'  a  whitv  light  attbc 
foremast  head,  visible  in  clear  weather  from  eight  to  ten  miles  ;  a  wkUe  K{U 
attached  to  the  fore  part  of  the  ttarboard  paddJc-box,  which  can  be  i«ca  u 
miles  in  clear  weather ;  and  a  third  light,  which  is  red^  attached  to  tbe  fan 
part  of  the  larboard  paddle-box,  visible  about  three  miles.  The  three  liir^Es 
can  only  be  seen  at  one  and  the  same  time  when  right  a-head,  or  nearly  »; 
in  any  other  position,  before  the  beam,  two  only  are  visible,  and  their  cbJoen 
define  the  position  of  the  vessel." 

3.  That  the  obligation  to  carry  some  powerful  steam-wliiatle,  bell,  orgo^p 
be  part  of  the  proposed  law  as  regards  steam  vessels ;  also,  that  ihrir  nlr 
through  the  water  be  defined,  during  fog  and  thick  weather,  iu  crowded  wUOk 
whether  plying  by  day  or  night. 

It  in  also  obvious  that  &ame  regulations  arc  essential  to  deternwtne  the  nstait- 
and  enforce  the  carrying  of  hghts  in  rivcr'Steamers,  sailing-vessels,  and  raaii 
at  anchor. 

Uwing  to  the  number  of  passengers  frequently  embarked  on  board  of  itfstt* 
Tesaels,  it  becomua  dilltcult  to  provide  the  means  of  safety  for  all  in  theefvataf 
an  accident  which  may  rendc^r  it  nrccuary  to  abandon  the  vftascl.  A  plan  Ims 
recently  been  proposed  by  Captain  George  Smith,  R.N.,  which  f^ot%  fu  t) 
meet  this  diHiculty,  and  in  calculated  to  be  of  essential  service  on  such  trr<a{ 
occasions.  W'c  extract  the  following  account  of  this  invention  from  Ca^iuis 
Smith's  letter  to  Messrs.  Princle  and  Parkes. 

"  it  is  universally  admitted,  that  i>team  vcasrls  are  very  deficivni  in  ^>oki< 
•0  much  so,  that,  when  a  steam  vessel  is  lost,  if  the  lives  of  the  pa^ 
crew  be  nut  sacrificed,  it  may  be  considered  au  especial  ioterpuvir: 
iridence. 

'*  This  deficiency,  and  the  difficulty  in  steam  vessels  of  carrying  Wt»« 
deck,  and  in  getting  them  in  or  out,  have  led  me  to  turn  mv  atter:' 
subject;    the  result  has  been  the  invention   described  in   the  acL- 
drawing,  which  invention  my  Lordi  Commissioners  of  the  Admiralty  ha"  >*■ 
pleased   to  try  on  board  her   Majesty's  steam   vessel    Carton^  (a  Tcsil  ' 


iV'i 


fielween  200  and  300  tons  burden.)    The  ^pper  section  of  her  p^'*'"^' 
is  covered  by  a  life-boat  (see  Ky.  I.)  Iwcnty-five  foetloiig  and  nin*' 
having  fonr  air-tight  casfis,  which  may  be  removed  if  required  on  ;   > 
occasions.      This  life-boat  if  capable  of  containing  between  forty  •*<A  ^^ 
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When  in  her  place  over  llie  ptidille-wliei'I,  the  midship  thwarts  ore 
^d,  which  admiUcf  the  wheel  revulvtng  within  about  *ix  inches  ol' her 

['he  bciAi  lies  bottom  upffHrdft  on  two  Iron  davits,  having  hinges,  which  enable 
lo  bo  tUTTied  over  nnd  lowered  down  by  »ix  men  ifi  two  or  three  minutes, 
ol'aiuktlar  eupaL-.)iy  could  not  be  got  out,  if  slowed  in  the  usual  jHisition 


mreil. 


illei 
a  I 
ilb 


tweo^  miDut«B  by  the  whole  crew,  ttnd  in  case  of  fire,  probably 

is  n  tranxrerae  section  of  (he  veisel,  shoving  the  boat  on  ono  aide  ai 
over,  and  ready  (o  be  towered  down. 

proposed,  that  Bteam-voBacU  should  have  one  large  boat  over  each 
heel;  Hi  the  most  powerful  vessels  they  may  be  thirty  feet  in  length, 
e  feet  beam. 

lied  with  boats  on  this  plan  present  less  rcHistonce  to  the  wind 
ro  in  suiling  and  steaming,  and  their  appearance  is  considerably 
The  upper  float-boards  crin   he  pot  at  with  ease  when  requisite,  by 
the  bmit  ft  liltte  on    her   davits.      If  thought  re(]uitiiie    to   add    to  the 
of  boatt.  the  cahinn  before  and  ab/iflt  the  paddle-wheels  may  be  roofed 
r  boats.  "     (As  shown  in  /V*?.  I.) 

many  accouitU,  extremely   desirable  that  steamers  should  be  fur- 

llie  means  of  instantaneously  disconnecting  the  piuldto-  wheels  from 

e«,  so  as  la  leave  each  free  lo  revolve  independently  of  the  other; 

instances  mi^ht  bo  cited,  wherein  vcfuels  have  been  lost  for  want  of 

tston.     Thus,  in  the  melanclioly  cose  of  the  Forfarshire^  the  vessel,  in 

le  of  wind,  with  her  engines  broken  down,  was  suddenly  discovered 

A  short  distance  of  rocks  ;  sail  was  instantly  set,  and  on   attempt 

ear  her,  but,  owing  to  the  resistance  of  the  paddie-whceU,  which 

ected  to  the  engines,  she  could  not  be  forced  through  the  water 

drove  on  shore,  and  was  totally  wrecked,  with  a  loss  of  nearly 

Again,  the  Don  Juan^  in  fme  weather,  struck  on  a  rock,  and 

fcrious  Icnk,  but  which  might  have  been  got  under  by  the  pumps 

engines,  but  the  inner  wheel  being  fixed  on  the  rock,  the  engines 

work,  and  the  voiu'l  was  lost. 

r  plans  have  recently  been  brought  forward  for  supplying  the  deside- 

i The  following  cut  represents  one,  for  which  Mr.  Murdoch  obtained  a 

1839.     It  wilt  be  seen  that  it  admits  of  great  solidity  of  construction, 
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can    be   readily  ailapted   to  engines  of  every    forin,   and  that  hi  iclltt  k 
insiaiitaneouii. 

To  ibe  paddle  ibaft  a  is  attacbrd.  in  Iteu  of  tbc  ordinary  crank,  acriimlrTj 
diVLia  bf  uuviDg  «  gap  or  Duich  tii  its  circumfereiicu   into  vrbicb  a  {lalt  iiria^ 


link  c,  sutpended  from  the  end  oP  the  rrank  pin  (/,  fall*,  and  \hU  (arxratt^ 
nexion  between  the  crank  and  the  dnnn,  *»  that  the  paddle  «!iiin  n  lo^  t** 
engine  ahnfl  e  revolve  together.  "When  It  is  required  to  disconnect  llicifct^ 
cam  /*,  which  is  loose  upon  the  boss  of  the  drum,  in  turned  by  me  am  of  tkt  n"'' 
ff  and  womi-wheel  h,  and,  pressing  aj^ainst  the  under  aide  of  the  slud  i,  wl^ 
projects  from  the  side  of  the  drai:-Ii"k,  it  ^aduuUy  releases  ihe  latter  froiat" 
notch  in  tlie  drum,  and  a  portion  of  the  cam  being  concentric  with  iHc  ^^' 
and  of  the  same  dinnieter,  covers  the  aperture  and  prevents  the  Uaij"^ 
falling  into  it  during  the  revoluliuns  of  either  shnf^.  >  k  is  a  spring  to 
the  centn5tgal  force  of  the  link,  and  cause  it  to  full  into  the  nolrli  wbrQ  i 
in  any  position  of  the  drum;  and  m  is  a  horn  projecting;  from  the  can, 
presses  upon  the  stud  i,  and  retains  t!ie  link  firmly  in  the  notch. 

Since  the  forer;oin^  part  of  tiiis  treatise  has  been  in  the  press,  the 
mendations  contained  in  the  report  of  ihe  commissioners  have  been  pwtiwj 
adopted ;  an  Act  of  Parliament  having  been  passed  for  the  rcguUliou  dti*^] 
vessels,  of  which  the  following  are  the  principal  provisions: —  , 

1.  All  steam-vcsspU  built  of  iron  of  100  tons  bvirihen  or  npwaid^  w 
building  of  which  shall  have  been  commenced  after  the  passing  of  the  A<t^ 
to  be  divided  by  transverse  water-tig;hl  partitions,  so  that  th-  '"^"  *•  "  "^i  -' 
vessel  shall  be  separated  from  the  ensine-rooni  by  one  of  ^n 

so  that  the  after  part  of  such  vessel  bhall  be  separated  from  tl;        ^ 

another  of  such  pnrtirions.  ., 

2.  From  and  after  the  lint  day  of  January,  18<7.  no  vetael,  the  toWi?«''j 
which  shall  be  100  toita  or  upwards,  shall  proceed  to  sen.  from  any  pxt  "k** 
aoeviT,  unless  it  kh.-itl  be  prut  ided  with  boats,  duly  supplied  with  all  r 
for  their  use,  and  not  being  fi-wer  in  number,  nor  less  in  their  dirornalt 
the  number  and  dimensions  set  opposite  to  the  limits  of  dimeniioc 
foMowing  table,  provided  that  the  aaid  limit  of  dimensions  be  not 
upplitablo  to  ressils  engaged  in  the  whale  fishery  ; — 


u-.i^irxr;   fri.i! 


•). 


aiiioi.  K  tt  »3H  lerRimie'ijni;  •\H|*U!"od.  tt  •»:>  x'-.  i  «• 
foec  ma*  i:£"ius.u  'v:ui  iit  rvt^ui^uci  t'oi  t;i  vi*v', 
in. 

nililmr  0' Tr.i;:i  .iiiul  "lec'immenced  atVr  llio  (»i**mi^ 
ill  imrjwL  n  -44  mil  i  itts!>eii>^er,  «'n:il|.  m  .iiMiiu'it 
[be  forvfonc  uiit*.  loii  in  lieu  i*t'  a  tnt.tt  titinl  ii|i  n 
itber TUL  ni:;i  hihu  u  its  ustuuly  im^IhT  |i.i.t<tl.  I>'>\ 
boizi »  luv  M  uF>n.tiid  in  Ii-:U  i!uTi'i>:'  liv  ilu-  t  I'm 

l!T. 

Mof  IK' trail "mrien  jn^Trard^  <han  i»nn'i—.|  !>>  . -i 
id  wi:}!  t  iin*.  ^ir  l*?*:  cur^^ft'  of  i'\iiii/u.i: m,;  h  \ , 

Ttmt\  »  ifimiLi  orvecJ  tn    %rn   uit'ioiil    h.-m  • 

uif&rFUU.  :r.  •z^f'.nz  s.^  iron  Mr  im  vi*'.-!,  ui-l>  •ni 

^iorhtnriu-iaor  p'.htT  Vc-Avi'l  III  Inii-.u:  Ikh  l  .i 

iiviibsui  iriifsi?  r'OTideil  »i:li  liMir-,   ■,-*  .;->.•    >•  I, 

;i»;  or  rrndered  uirle-fi  in  the  c..ll^^r  f-!  e.  ■  ,  ■\  ..  ■, 

rii*rl'»en«of  theovneror  nuit-r,  -.r  it,  m  <  •■     .i 

ridniaily  lost  or  injured  in  iho  omr .-  '.Trij  ■ 

:mf cLii^e  of  th*  vessel  wil:".il!;,  i..-.;.    •  ■■ 

:  fim  cDtiT^nient  opportunity,  t:..-ii'  i:.  . 

?w  to  be  in  fault,  he  shall  fort. -t  1  '.   . 

»imethe  masteror  other  p^rsoi.  l.i    . ./ 

a  ImU  he  shall  forfeit  a  3m;i  r..,r.  -      ■ 

Sfwclnroul  any  such  rei;ii  V  ■■;.-.    .     .   . 

OM  the  inu  wUliout  beii.i  r.*"'.**       :    i- 

f^  Knm  wiiel,  without  bti:  r  -..  :   ■ 

»«  other  Te«»l  of  loo  r,i:i:4   ,■.;- 

'»d  the  leu,  usieu  tiie  sa:i;.!  ...> 

"■Tnuired. 

:  v&esDiKtiQ^  orpaaainrr  in"   .»!.■■-    '.■.... 

«i  a  the  port  lije  of  lurA    r-- 

-  "n-  mer  or  namw  ciiann.-  ,   < 

*-r*jftIamTor  miiiciian:;,-:    • 

*^  Bft  of  lOth  T-ru,;.    111..     -  .     . 

'"«»ppHWi  bjTin^  -::,.    ..-. 
*  <*!«  the  »rii;iii(,n'.    - 
^**»« Msa anti  r..r  » 
?*^Bdaer;.t.iav   '. 
3>Me  .'^  — -. 
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Sfcattd.  A  declaration  of  the  stifliciency  and  good  condition  of  the 
of  such  steam  vessel,  under  tlio  hand  of  an  engineer  to  be  approved  hy 
Lords  of  the  raid  Conimiltee  ;  lucli  declarations  bearing  date  of  mom  daj  U 
the  said  months  of  April  or  October  respectively. 

And  the  Lords  of  the  said  Committee  shall  register  nich  decUnlioUtiBi 
shall  transmit  to  the  owners  of  such  steam  vessels  retpeotlrely  ccrtificsl^ 
under  the  hand  of  one  of  the  secretaries  or  assutont-aecrctaries  of  the  ad 
Committee,  of  the  registry  of  such  declarations. 

9.  If  any  steam  vessel  proceed  to  sea  with  passengers,  the  ovner  whacef 
has  not  duly  transmitted  to  the  Lords  of  the  said  Committee  such  declaraiieo. 
and  received  from  the  Lords  of  the  said  Committee  such  certificates  of  tiw 
registry  of  such  declarations  as  herein  before  is  mentioned,  tlic  ovner  of  mtk 
steam  vessel  shall  forfeit  a  sum  not  exceeding  1002. 

10.  Whenever  any  steam  vessel  slutl  have  sustained  or  caused  any  strmi 
accident,  occasioning  loss  of  life  or  property,  or  received  any  tntkHsl 
damage  affecting  her  seaworthinens.  cither  in  her  hull  or  her  enginr,  b^ 
grinding  or  by  collision  with  any  other  vessel,  or  by  any  otiier  mnuii.  du 
master  or  other  person  having  the  charge  of  such  vessel  shall,  aa  soon  ti  ca»- 
veniently  may  be,  transmit  through  the  post  ofHce,  by  letter  addressed  totb 
Lords  of  the  Committee  of  Privy  Council  for  Trade,  end  signed  by  each  nsstn 
or  other  person,  u  report  of  such  accident  or  damage,  and  the  probable  oecaiiia 
thereof,  stating  tliereiu  the  name  of  the  vessel,  the  port  lo  which  she  bcloagi, 
and  the  place  where  she  is,  in  order  that  the  Lords  of  the  said  Committee  tMf. 
if  they  think  fit,  investigate  the  matter;  aitd  should  the  owner  or  owners  tf 
any  steam  vessel  from  her  non-appearance  or  otherwise  have  reason  tot{T|>r> 
hend  that  such  steam  vessel  is  wholly  lost,  he  or  they  shall,  as  SDcm  m 
conveniently  may  be,  in  like  manner  send  notice  thereof  to  the  Lords  of  tbt 
said  Committee  ;  and  every  owner,  master,  or  such  other  person  as  oforeoii 
vbo  shall  m^lect  to  send  such  notice  as  hereby  is  required  within  a  rcasoMfal« 
time  afler  any  such  accident  shuU  have  happened,  shall  fur  every  suck  offcoN 
forfeit  and  pay  a  sum  not  exceeding  ftOL 


11.  Whenever  any  steam  vessel  shall  have  sustained  or  caused  any 
accident  occasioning  loss  of  life  or  property,  or  received  any  motehaf  damstc 
aflecttug  her  seaworthiuesa  either  in  her  hull  or  her  engine,  by  groundini;  ec  bj 
coUision  with  any  other  vessel,  or  by  any  other  means,  it  shall  be  lairfbl  fbrdw 
Lords  of  the  said  Committee  to  appoint  any  proper  person  or  persona  ■ 
inspector  or  inspectors  to  inquire  into  and  report  upon  such  accident;  mii 
shall  be  lawful  for  every  pcrton  so  authorized,  at  all  rea»onable  time*,  t:^ 
producing  his  authority  if  required,  to  go  on  board  and  inspect  any  nek 
steam  vessel  and  the  machinery  thereof,  and  every  part  thereof  respeciiftljt 
not  detaining  or  delaying  the  vessel  from  proceeaing  on  her  vuyoec,  aD4  B 
make  such  inquiries  as  to  the  nature,  circumstances,  and  causes  of  such  ocdtel 
as  he  or  they  may  think  fit. 

12.  That  nothing  in  this  Act  sball  extend  to  any  of  HerMqeety's  sbipi^ 
var,  nor  to  any  vessel  not  being  a  British  regiBt^rect  veseel. 

STEEL.     A  peculiar  combinalion  of  carbon  with  iron.     It  b  chiefly  uwi*] 
edee  tools,  and  other  sharp  cutting  inslnnnents,  where  great  hardocst. 
quired;  and  from  the  fine  polish  of  which  it  is  susceptible,   its  opplief^ 
ornamental  as  well  as  useful  purposes  ore  as  obviotu  as  they  ore  well 
Sec  Iron. 

STEELYARD.     A  machine  for  ascertaining  the  weights  of  bodies^' 
denominated  the  Roman  balance.     It  consists  of  a  lever  of  unequal 
pended  horizontally ;  to  the  shorter  of  the  two  arms  is  suspended  the 
be  weighed,  and  on  the  longer  arm  a  weight  is  mode  to  traverse,  nDlflt 
rests  in  a  horizontal  position;  the  position  of  ihe  tniv<*r*inf-  \r.')k>hlii  ^ 

the  Wright  of  the  article,  which  is  engraved  on  the  beam  '^^^^S^'^JJ 

See  the  articles  Balance  atwl  Lcvca.     There  is,  howevv .,  r  lindrf*»fi 

yards  in  extensive  use  for  domestic  and  other  purposes,  wherein  gresi 
weighing  is  not  appreciated.     They  are  usually  called  "  pocket  5tecl)i 


STOCKS. 
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cimflrucled; — In  (li*?  centre  ofa  liutcndeil  spiral  spring  of  many  coil«t 

lllic  liiir,  on  wbicli  are  luurkcd  the  clivisioun  of  tlie  Kale,  accoriiiiig  to 

int  of  furce  or  wei!*tit   in  |>otiti(]!s  requisite  to  cninurcu  tlie  tprlrig  to 

rcprtrseiitril.     To  "iie  end  nf  die  bar  \*  rivetted  a  {>iate,  Uj  press  upuit 

%  which  art;  both  in  a  cylindrical  metal  case ;  the  other  end  of  (he  bar 

:ly  through  a  liQJe  in  tlie  bottom  flat  end  oftlic  caae,  where  it  ia  con- 

a  hook,  on  which  the  article  or  goods  to  b«  wei(,'hcd  are  hungi  and 

to  their  aetiiui  woii^ht  the  bar,  by  compressing  the  spring,  is  externally 

irt*  on  the  scale  the  weight  of  stibstance  suspended. 

^ur  iudicniing  weight  and  pressure  by  the  clastic 

.1  invented,  nnd  several  have  been  described  in  the 

'  arlic!*"!  DrsAMuutTKit,  Cablk,  and  others,)  and 

.Inch  baa  been  brought  iotn  very  extensive  use  by 

Mice  and  skill  of  Mr.  Marriott,  of  London.     The  machine  we  alludi-. 

muiiatcd  Marriott's  Patent  Weighing  Machine.     It  is  on  invention  ot 

standing,   and  the  improveiiienls  made  by  Mr.  Atarriott  relate  Co 

lUw.  which,  tliough  of  a  subordinate^,  are  not  uf  a  useless  cbiu'acter. 

^3c«d  diagram  is  illustrative  of  tlie  constniolion  of  the  internal  part. 

ring  by  which  the  macliinc  is  suspended :   to  the  stem  proceeding 

ring  the  uppermost  side  of  n  strong  elliptical  steel  spring  is  made 

nut  and  screw ;  at  &  is  suspended  the  scale,  or  other  receptacle  to 

hold  the  goods  to  be  weighed ;  the 
stem  of  this  is  secured  to  the  lower- 
most side  of  the  spring,  and  like- 
wise at  its  upper  extremity  to  a 
vertical  rack  c,  which  is  drawn 
downwards  a£  the  elasticity  ofthu 
spring  \3  opcraC«d  upon  by  the 
weight ;  the  descent  of  the  rack 
turns  a  small  toothed  pinion  rf,  uii 
the  axis  of  which  is  tixed  a  hand  r, 
that  points  out  upon  the  graduated 
circle/,  the  amount  of  the  force  or 
weight  ap])lied.     The  inner  circle 


a,  shows  the  |K>riphery  of  the  circu- 
la  " 


lar  box,  which  encloses  the  parts  de- 
lineated witJiin  iL  The  periphery 
of  the  front  plate  and  the  mdex  are 
shown  ill  duttf.'d  lines,  us  they  aru 
not  supposed  to  he  seen  in  this  view 
of  the  apparatus.  This  machine  is 
extremely  convenient  and  portable, 
it  requires  no  weight,  may  oc  hung 
up  any  where,  and  is  sutiiciently 
accurate  for  the  generality  of  pur- 
poses, where  iuaccuraciea  to  the  ex- 
tent of  a  few  small  fractional  parts 
are  of  no  moment. 
The  name  of  the  principal  vessel  in  which  distillalion  is  conducted. 
of  them  under  tiie  heads  Alcohol,  DisriLLATin?^,  &c. 
\  mode  of  tng^rBving  on  copper  by  means  of  dots,  as  contrn- 
a  course  of  continued  lines.  Tho  term  is  likewise  applied 
^adopted  by  some  artists  in  drawing,  of  putting  in  the  tints  and 
;k  lead  or  crayons,  by  means  uf  the  end  of  a  piece  of  coiled 
Jed  with  the  pigment,  with  tvhich  it  is  stippled  or  stamped  on  to 
ttf  the  paper.  Good  orti^U  generally  de^pive  this  process;  and  we 
that  DcnL*  hut  good  artists  should  attempt  to  practise  it,  on  ac- 
(elcbed  spiritless  appearance,  if  not  very  ably  perfonncd. 

ne  erected  on  the  shore  nf  a  river,  or  of  the  sea,  and  in 
lenU   in  tlic  inside  of  docks,  for  the  purpose  uf  building 
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.xliijvi.  It  generally  consists  of  a  nnmljev  of  latid  wooden  lilcirki,  mi|it 
parallel  tu  each  other  at  convenient  tlistancei  upuu  a  very  firm  fuuDtUtiMi,  tft4 
will)  a  gradual  declivity  towards  the  WHter, 

STRAND.     One  of'  the  twists  or  diviAtnni  of  which  a  rope  im  coiupM>dj 
nlso  the  naine  applied  to  auy  tea-bcodi,  or  shore,  that  slopes  grndaally  wniii 
the  water's  cdpe 

STRANDED,  in  «a  ajfairs,  a  term,  which,  when  applied  to  a  r  - 
thai  une,  at   least,  of  iu  strands  is  broken,    but  when  applied  i 
Tcuel,  it  means  that  she  has  run  on  a  rock  or  shool.  and  ht-eip  cither 
iiselesH,  or  entirely  dashed  to  pieces.     The   considerable  lam  «v»rr 
valuable  lives,  by  shipwreck,  on  the   British  shores,  1     '         ' 
notice  of  the  Society  of  Artw,  and  premiums  were  otf*  ; 
eH'ectnal  means  of  diminishing  the  frequency  of  theae  cti 

the  vfor  1791,  Mr.  J.  Ucll,   Bcrjeant  of  artillery,  propo^  ,.  r 

right-inch  shell,  loaded  with  leuil,  and  having  a  light  mu 
shell  being  discharged  from  a  small  mortar  on  the  deck  of  aati 
would  perform  a  range  of  about  200  yards,  carr^'ing  the  rope  with  n. 
bury  itself  in  the  sand  on  llie  shore,  so  at  to  form  a  communiimtiott  «ii.' 
land,  by  means  of  which  boats,  or  rafts,   might  be  hauled  through  the  itii' 
thus  greatly  facilitate  the  probubility  of  escape  from  the  wreck.  T'l 
to  this  plan  consisted  in  the  ditticultv  of  prevailing  on  the  ourntrrs  • 
ships  to  incur  the  expense,  and  on  tne  miuters   to   have  the   >  ^  JH 

slant  readiness  for  use.     Besides  which,  many  coses  wtAild  ii-  ^'^^1 

which,  from  tlic  pitching  of  the  vessel,  and  from  the  ica  bfut.n^  uv.-i  faflN 
would  be  impossible  tu  project  the  shot  in  the  right  direction,  or  erni  toAiH 
charge  the  mortar  at  all.  I 

In  1808,  Capt.  G.  W.  Manby,  of  Ynrmoulh,  effected  conMilerable  iniprsm 
mcnts  on  the  original  proposal  of  Afr.  Bell.  Tliese  consisted  in  atatloamf  d« 
apparatus  on  the  shore,  instead  of  having  it  on  board  the  ship,  as,  indew,  Ikslj 
previously  been  proposed  by  Mr.  Bell ;  thus  enabling,  in  tlic  fir^t  ]>\ncr,  a  dam 
apparatus  to  be  used  in  aid  of  every  vessel  that  might  be  dr  ■  '«  J 

considerable  Line  of  coast.     Secondly,  enabling  the  pentnn«.  i.  .hiim 

apparatus  to  become  familiar  with  it,  and  therefore  prompt  ta  ^l 
Thirdly,  increasing  tlic  probability  of  success  by  having  the  powrr 
the  mortar  in  the  most  favourable  position,  with  n^guid  In  u  ui«h 

arranging  ihc  rope,  so  as  to  render  it  much  less  liable  to  cnt.-  '''^1 

to  break,  than  if  it  were  thrown  fVom  the  deck  uf  the  str^i:  ^| 

great  personal  activity  and  exertions  of  Capt  M^iiby  in  tl>j  ^^^| 

and  meritorious  undertaking,  -were  liberally  seconded  by  d"-  'i^l 

the  result,  that  on  the  eoAtern  part  of  Nurlulk  alone,  v  ^1^1 

been  stationed,   no  leu  than  332  versom  fiaie  hem  rr*  '.^^1 

vessels  between  180S  and  182G.  Capt.  Manby's  original  roctltod  of  c«d|^H 
faking  the  rope  on  the  shore,  was  an  operation  that  rL-t^uired  to  hr  v-rv  ^^H 
ou*>ly  performe^l ;  was  impracticable  in  some  places  from  the  -  ^^M 

ground;  was  liable  to  derangement  from  the  uind;  ocrnp  ''^l 

lime  after  the  arrival  of  the  apparatus,  and  scarcely  aduii  -H^l 

at  night.     A  great  improveiueiit  was  aubseqticialy  in  ^  ''^1 

hfiving  the  ropes  arranged  in  baskets,  which  allows  ul  u],--.  ''^H 

veyed  in  a  stito  ready  fur  immediate  use,  to  any  place  m  '''^^I 

wanted.     Under  the  management  of  Capt.  Mtinby,  an'i  )<<  g^H 

ants,  the  breaking  of  a  rope,  in  consequence  of  its  geti  '^'^l 

out,  is  a  very  rare  occurrence.     Ochcr  persuns  less  acc<  '^^1 

and,  perhaps,  lest  deaterous.  have,  however,  fVuipK^n  i^H 

to  be  generally  allowed  by  the  asaociationi  on  the  cuosb  ■  ^^^^ 

fur  relief  in  cases  of  shipwreck,  tlmt  some  more  crrtata  umhI*  u£  iUvf^ 
coiling  the  rope  would  be  an  important  improvement  I 

In  1823,  Mr.  Hue,  of  Soxcthorp,  in  Norf  r  -edtocaKtMH 

mortar  for  one  of  Capt.  Manby's  arporftiufl  "tnrr,  csoaM^^ 

a  skeleton  reel,  or  rollier  conical  i.pmdlc,  as  an  nii]  rov.  p.k m  oa  Cifit  St**9j1 
baokets.     This  reel  was  suppoited  by  an  axis,  which  allowed  of  tsa  bctuli'^l 
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red  4»yle ;  and  li»c  rrip«  being  wound  round  il,  was  expecttnl  to  be 

DTT  ItccIv.  nnd  with  Ir^ts  rUk  of  breaking,  than  by  the  luual  mode. 

its  injiilc  nl  Cromer  coiil)mn:d  the  utiticipations  of  the  inventor,  nnd 

tui  hw  now  been  in  use  for  three  years,  and,  apparently,  lins  given 

bction. 

Wr.  Thorotd  hiu  giren  lo  Mr.  llasc't  reel  a  «tronger  and  mora  com* 
101  buth  expedited  and  facilitated  the  coiling  of  the  rope  evenly  np'tn 

ptued  tlic  mortar  and  reel  npon  wheels,  so  thai  it  may  be  tran»- 
MJitimuly  to  any  placo  where  it  is  wanted.  U  is  obvious,  however, 
toing,  thf  expeii<te  of  Ll»e  whole  iippnratus  id  greatly  incrcaned  ;  that  it 
!ely  capable  of  being  conveyed  by  bund,  ii«  C'npl.  Manby'a,  and  even 
in;  nnd  (hat,  therefore,  situalion*  m«y  occnr,  to  which  it  would  be 
nut  impoNsible.  to  bring  it.  The  following  figure  present*  a  sidr 
Tlhe  cart  ^wiUi  the  near  wheel  off)  and  reel,  and  the  mortar  elevated 


for  firing.  'Hie  axiK  of  tlie  conical  reel  is  iixed  in  the  centre  of 
tden  cross,  which  is  fVamed  and  secured  by  four  bolts  to  the  bars 
hinged  fit  c  tu  the  cart ;  (/  is  a  bar  of  iron  with  hole*,  serving  as 
it  i«  sctewcd  on  to  lliu  frame  b,  und  one  of  the  holes  being  placed 
Ird  in  the  cart's  nde,  retoini  the  reel  at  tlie  retjuired  angle.  Two 
ie  liicfd  on  at  each  side  of  the  cnrt,  and  to  the  frame  bb^  which 
ivbile  the  red  is  vertical,  the  elevator  d  catcher  the  pin  fay  its  Iiist 
f  there  is  a  movabli^  ring  and  winch  Imndle  (not  renresenicd);  •;  h 
turning  on  pivots  in  the  frame  6,  on  which  is  a  sliding  box  //,  to  be 

' '  ■  •■;'*!'.     ^Vllhi^  the  winch  ring  is  a  hook  *  n  bend  of  the  line 

t-  '  >ie  reel  is  turned  once  round,  and  the  rope  passed  througti 

t-.:.  ^  ...  box  A,  properly  constructed,  and  a  pair  of  nippers  (not 
i^hun  the  mortar  is  to  be  fired,  the  guide  bar  i;  is  thrown  back  into 
represented,  and  the  winch.  The  pressure  of  the  guide  bar  being 
1^  the  cliUticity  of  the  cord  causes  it  to  rise  a  little,  and  throw  nil' 
of  the  U]ij)Hr  coils;  tJie  next  coil  it  kept  in  its  place  by  one  of  the 
lying  his  linger  on  it*  and  not  withdrawing  it  until  the  moment  of 
mortar  is  to  be  placed  a  few  yards  to  leeward  of  the  reel,  with  the 
to  the  shot.  A  clamp  n  bungs  from  the  frame  b,  by  means  of 
ut  coil  of  the  rope  is  (o  be  bound  to  the  rim  of  th£  cone,  in  order 
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to  secure  U  for  travelling,  Oie  rcmoindcr  of  tbo  line  being  on  tfaaftvii 
AnotliL-r  line,  on  a  similar  frame,  is  stowed  in  tlie  t&il  of  tlic  cart;  «iM(b 
of  tho  axletrce  there  is  a  locker  for  tlic  shot,  the  peculiar  form  of  vhicli 
•bowii  by  the  separate  figure  q.  The  time  required  for  winding  the  line, 
firing  the  ahol,  is  nho  minute  and  a  half.  Numerous  eertificatet  on  l}>e  tdva* 
tagcs  of  Mr.  lliorold's  apparatus,  accomjianied  thnt  erntleman'tcommunicaliua 
to  the  Society  of  Arts,  who  voted  him  the  silver  Vulcan  tncdal: — amo^c/ 
which  invention  is  placed  in  the  Society's  RepoBiiory. 

SUBEKIC  ACII).  An  acid  obtained  from  cork ;  vu6er  being  the  fpecifieuBM 
of  (he  cork-tree. 

SUBLIMATION.  An  oneralion,  by  which  volatile  substances  are  coIbc(«J 
nnd  obtained.  It  is  nearly  oilied  to  distillation,  excepting  tliat  in  the  Uttir,  iW 
fluid  parts  only  of  bodies  are  raised,  whereas,  in  sublimation,  the  solid  ssd  tW 
dry  arc  obtained.  Flowers  of  sulphur  are  obtained  m  this  way  ;  and  the  wft 
in  our  chimneys  is  a  familiar  and  perfect  illustration  of  sublimation. 

SUCCINIC  ACID.     An  acid  extracted  from  amber,  by  distillation. 

SUCKER.  A  name  given  by  plumbers  to  the  bucket,  piston,  or  rising  nhi 
of  a  pump  :  see  Puur. 

SULIMI ATES.    Definite  compounds  of  sulphuric  acid  with  the  salifiable  twct 

SULPHITES.    Definite  compounds  of  sulphurous  acid  with  their  bam. 

SULPHUR.  A  simple  inflammable  body.  Its  fusing  point  is  220*  Fsk 
after  which  it  begins  to  evaporate  ;  at  560",  it  takes  fire  in  the  open  tir,  aoi 
burns  with  a  pale  blue  flame  :  kept  melted  iu  an  open  vessel  at  300*i  h  becooa 
uf  a  red  colour,  thick,  viscid,  and  plastic,  like  wax,  and  is  used  by  nti  a> 
gravers  to  take  oH*  impressians  from  tlieir  work.  Its  great  utility  in  tbsiA 
IS  too  well  known  to  need  spcctfving. 

SULPHURETS.  CombinaUons  of  the  olkolic  eartlu,  and  metals,  viU 
sulphur. 

SULPHURIC  ACID  :  see  Ac[d,  Sulj-huric. 

SUMACH.  A  vegetable  substance,  extensively  employed  in  tanning  oi 
dying.  It  consists  of  the  young  shoots  of  a  ehrub,  tnat  grom  itattowij' 
many  parts  of  the  Mediterranean  ;  the  shoots,  after  being  dried,  ore  reducci'' 
powder  in  a  mill,  which  adapts  it  to  the  immediate  une  of  the  tanner 
It  abounds  iji  tannin  and  the  gallic  acid,  strikes  a  deep  and  rich  black 
salts  of  iron,  and  is  eminently  valuable  in  the  arts  alluded  to,  (which 
mnny  others. 

SWIVEL.     A  kind  of  ring  or  link  of  a  chain,  that  is  enabled  to  torn 
by  jointing  it  to  the  next,  by  means  of  a  pin  or  axis.     Tlic  terra  of  f«itrl 
applied  to  a  small  cannon,  provided  with  a  similar  kind  of  joint;  and  to 
numerous  purposes,  aurivrf-joirUa  axe  adapted  and  modified  in  a  varictj  «f 
too  unimportant  to  describe. 

SWORD.     A  long-bladed  knife,  fashioned  in  various  ways,  but  all 
for  mangling  or  defctroying  the  human  species. 

SYUINGE.  A  simple  hydraulic  machine,  employed  to  draw  inand 
fluids  violently.  It  consists  merely  of  a  small  tube,  in  which  is  fitiad  ^^ 
or  plunger,  and  having  a  small  hole  at  the  bottom  of  tlic  tube,  tbrougt^H 
the  liouid  enters,  when  the  phinger  is  drawn  back,  and  charges  the  bs*| 
U'hcn,  by  forcing  the  plunger  forwards,  the  fluid  is  expelled  witli  a  ricJcoct}iP| 
portioned  to  the  velocity  given  to  tho  plunger. 


TABBY.     The  name  of  a  rich  kind  of  sHk,  which  has  onderf«f  ^^ 
operation  of  tahby'mg  ;  which  consists  in  passing  between  rn-  11, 

surfflces  of  which  are  varioui<ly  engraven,  producing  lbereh\  '-^ 

the  stuff;  by  laying  down  the  fibres  in  one  port,  and  leaving  incm  ri'w  ^ii  * 
other,  rendering  llicm  conspicuous  by  the  dilTerejicc  of  light  and  aliAils 
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ADLKS.  In  maZ/irmar/f^,  they  ar«  the  rr^fluUvofcnlnilntinni,  ■yKtemnllcnUv 
ngi*d.  fiT  ili"  '•''"■•■■'niefice  of  ready  application.  They  ii1*i>  iktvp  lh^itBi>ful 
<o%t»  of  ftrcuracy  of  n  ponion's  own  ciilniltirioii?.     Niunoront 

ire  gi'  IS  ports  of  ihif*  work,  attacheil  lu  thi*  subjects  to  vrliicb 

rr)»»tp<K 

MAHAC.     a  resin,  having  Iht*  odour  of  Tnusk,  sohible  in  nlcoho!. 

LE.     A  term  Mmctimrs  applied  tu  r  pair  of  ptiller-blucki  und  ropr«, 

raising  or  removjng^  wciplits. 

S.     Small  nail.*.     See  Nails. 
\FFETy.     A  very  rich,  gli»*y,  silk  stuff,  plain,  flowered,  gold-^tript'd, 

KLC     A  lofl  unctttoos  mincrnl,  (Krcnrrinj^  in  bcdf.  in  mica-sUte,  and  chv- 
Jt  is  found  in  several  parts  of  ScoUand,  but  the  best  c(im?s  from  tfic 
tlmiirl)oo*l  nf  (he  Tyrol.     It  i»  emuloyed  n^  an  inj^-edienl  iii  roiirrt*  fur  llie 
.(*,    uliin;;    with   carinino   otul    bciD'oni.      Thi*   cnnrnelic   communicates    a 
.rfcnhle  drgrce  of  sofEnrss  to  the  skin,  ami  is  not  imtiriouti.     The  flc«h 
given  to  g^'pstnn  figure*,  by  nibbing  ihcm  with  talc. 
"*OW,     AnimnI  fal  melted  down  and  ol>iriiicd.     See  Fat. 
lOUIl.     A  species  of  embmidery,  in  winch  llireadt  of  gold  and  stivpr 
icedli-s  of  B  i^eculiiir  form,  worked  in  leave*  and  flnwen,  &o.,  upon  a 
fttrclchrd  over  n  circnlnr  frame,  called  a  tambour. 
'IN.    A  pecnliur  vogetnble  priiinple,  so  named  becftuao  it  is  the  eflecUve 
tannina,  or  the  conversion  of  skin  into  leather.     See  LcAxncn. 
*STlll.     A  tpccies  of  woven  hanpngs  of  wool  and  silk,  adorned  with 
Spresentations  in    imitnlfon   of  painting,    and    employed    formerly   for 
walli  of  elegant  apartment*,  churches,  &*c.     The  French  a«cribc  the 
ition  lo  the  Sur-icons ;  and  hence  the  workmen  employed  in  it  wen?  calied 
tins.     Guicciurdini  ascribes  it  to  the  Dutch.      A  manufHctory  was  e<tl:i- 
cd   at   Pu'L*,   by  Henry  IV.  in    1006  or   KiOT,  which  waii  comlucted  by 
Uh  artiitts.     It  was  brought  to  England  by  Wm.  Sheldon,  in  the  reipn  of 
y  Vllt.;  and  in  1619  a  manufacture  was  eHtablished  at  Mortlake,    in 
•y.   by   Sir    Francis   Crnne,   who  received  2000/.   fr<"m    King  James  l» 
'  '  de&ign.     The  manufactory  of  the  Gobelins  in  France  became  th» 
;    ;ed    for    the   beiuity    of   the   colouring,    and    the    elegance    of 
n;   lilt  tirsl-rate  pAintOrs  being  employed  to  furnish  suhiects, 
kPIOC.\.     A  gtimmy  kind  of  starch,  prepared  by  titc  Brnxilinns  from  tlie 
»f  the  cnsava  nlani.     ,\  spurioun  inpioca  has  been  manufnctured  in  this 
try,   from  tlie  farinu  of  tiie  potato;    tlic   prrwess   of  preparing    llie  Inllrr 
'■"    '      ri  expuaing  the  dry  farina  lo  the  action  of  a  moderate  heat 
,!id  continually  stirring  it  up  to  prevent  cnrl»oni)5atinn  ;  lite 
itifin  nf  tlie  starch,  rnu-iiitg  a  species  of  fusiiiu  uf  the  starch, 
i  into  little  masses  of  a  semi-transparent  gun  i  my  appearance, 
-cent  iurface,  much  like  the  foreign  tajiioca  in  appearance; 
It  poMe««eK  simil.ir  pruperties  as  an  aliment,  it  does  not  form  so 
iigreeable  a  "jelly."     A   patent  was  recently  tJiken    out  for  tlie 
I'Hcrihed;  but  imforlitnntrly  for  the  patentee,  it  was  well  known, 
hcdf  A  century  before  the  date  of  his  patent.     The  advant.kgc  of 
.  however,  to  us  more  tlian  doubtful,  whilst  the  foreign  article  c»n 
Mbjected  to  only  a  modenite  import  tax. 
VU.     A  thick  btiu:k  unctuous  Mihxtnnce,  obtained  chiefly  from  old  piuci 
h  tmHi,  by  burning  them  with  a  close  smothering  henL     It  is  prepared  in 
- 'io«  in  Norway.  Sweden.  Russia,  Germany,  North  America,  and  m 
>  where  the  pine  and  fir  r.bnund. 

Miicliscd  in  ine  Scandinavian  ix^ninsula,  is  similar  to  that  described 

■ii<  (ind  Dioscoridc!*,  as  in  use  in  ancient  Greece.    A  conical  cavity 

<.-jirih,  wit);  a  ci^L-irun  pan  at  the  butinni,  to  which  is  connected  a 

i>trthc  liquid.    BiUetA  of  wood  arc  thrown  into  thecavily,  and  being 

vyii'i  turf,  are  slowly  bunit  witlioul  (lame.     The  tar  wliieh  fxudis 

>it,  is  conducted   by  the  bcfore-rnentioned  pipe  into  barreU, 

..15  bunged  up,  and  arc  then  rradv  for  exporlnttun 
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Becher,  the  celebrated  chemist,  first  proposed  to  make  tar  from  pil-cosl 
Mniiufacturea  for  this  purpose  have  been  established  many  years  ago,  in  several 
parts  of  England.  In  the  year  1781,  the  earl  of  Dundonald  obtained  a  patent 
for  extracting  tar  from  pit-coal,  by  a  new  process  of  disullation ;  a  kind  (tf  tir 
is  also  produced  from  the  pit-coal  used  in  tne  production  of  gas  for  illununatiaa. 
See  Gas  :  also  Pitch. 

TARPAULIN.  A  piece  of  strong  canvass,  or  sail-cloth,  veil  saturated 
with  tar,  and  dried;  employed  extensively  for  covering  goods  in  ships,  ban;e^ 
waggons,  carts,  &c. ;  also  for  protecting  stacks  and  ricks  of  agricultural  produce 
from  the  effects  of  the  weather,  &c. 

T.4.RRAS,  or  TERRAS.  A  volcanic  earth  used  as  a  cement  It  diflers 
but  little  from  puzzolana,  but  contains  more  heterogeneous  particles,  as  spar, 
quartz,  shorl,  &c.  It  effervesces  with  acids,  is  magnetic,  and  fusible  per  x. 
When  pulverised,  it  serves  as  a  cement,  like  puzzolana.  It  is  obtained  froo 
Germany  and  Sweden. 

TARxAR.  A  substance  deposited  on  the  sides  of  wine  casks,  during  tbe 
time  that  the  wine  is  in  a  state  of  fermentation.  This  substance  being  scraped 
off,  and  in  its  natural  and  unpurified  state,  is  called  by  chemists  super-tartnte 
of  potash,  and  popularly,  crude  tartar.  Tartar  is  distinguished,  from  its  colour, 
into  red  and  white,  according  to  the  colour  of  the  wine  &om  which  it  originate*. 
All  wines  do  nntafford  the  same  proportion  of  tartar;  according  to  Dr.  Newniiiui, 
the  wines  of  Hungary  yield  but  little  tartar,  tliose  of  France  somewhat  morf, 
while  the  Rhenish  wines  afford  the  purest  tartar  in  large  quantities.  The 
method  adopted  at  Montpelicr,  according  to  Dr.  Ure,  for  purifying  this 
substance  from  an  abundance  of  extractive  principle,  is  as  follows.  "Tbe 
tartar  is  dissolved  in  water,  and  suffered  to  crystallize  by  cooling ;  the  crystik 
are  then  boiled  in  another  vessel,  with  the  addition  of  five  or  six  pounds  <^  tbe 
white  argillaceous  earth  of  Murviel  to  each  quintal  of  the  salt.  After  this 
boiling  of  the  earth,  a  very  white  salt  is  obtained  by  evaporation,  which  i* 
known  by  the  name  of  cream  of  tartar,  or  the  acidulous  tartrate  of  potash,"  or 
purified  super-tartrate  of  potash. 

Emetic  tartar  is  the  tartrate  of  potash,  and  antimony.  Regenerated  tartgr, 
the  acetate  of  potash.  Salt  of  tartar^  the  subcarbonate  of  potash.  SdviU 
tartar,  the  neutral  tartrate  of  potasti.     Vitrialated  tartar^  sulphate  of  potash. 

TARTARIC  ACID.  An  acid  obtained  fhimthe  above-mentioned  salt  tartar 
by  Scheele.  In  a  solution  of  the  super-tartrate  in  boiling  water,  be  saturstfd 
the  superfluous  acid  by  the  addition  of  challc,  as  long  as  effervescence  ensued ; 
and  expelled  the  acid  from  tlie  precipitated  tartrate  of  lime,  by  means  uf  the 
sulphuric.  Or  four  parts  of  tartar  may  be  boiled  in  20  or  24  parts  of  vater, 
and  one  part  of  sulphuric  acid  added  gradually.  By  continuing  the  boiling,  the 
sulphate  of  potash  will  fall  down.  When  the  liquor  is  reduced  one-half|  it  it  to 
be  filtered ;  and  if  any  more  sulphate  be  deposited  by  continuing  the  boilisf . 
the  filtering  must  be  repeated.  When  no  more  is  thrown  down,  Uie  liquor  i>(o 
be  evaporated  to  the  consistence  of  a  syrup ;  and  thus  crystals  of  tartaric  vA 
equal  to  half  tbe  weight  of  the  tartar  employed,  will  be  obtained. — Ure. 

TARTRATE.     A  neutral  compound  of  the  tartaric  acid»  with  a  base. 

TAWING.     The  art  of  prepanng  white  leather.     See  Leather. 

TEA.  The  dried  leaves  uf  the  tea-plant,  which  is  a  native  of  Japan,  Cliint 
and  Tonquin.  The  history  of  commerce  does  not  perhaps  present  a  parallel  ^ 
the  circumstances  which  have  attended  the  introduction  of  tea  into  tb>f 
country.  The  leaves  were  first  imported  into  Europe  by  the  Dutch  East  IndU 
Company,  in  the  early  part  of  the  seventeenth  centuiy ;  but  it  was  not  uoiil 
the  year  1666  that  a  smull  quantity  was  brought  over  from  Holland;  andjrti 
from  a  period  earlier  than  the  memory  of  but  few  of  the  present  generation  »n 
reach,  tea  has  been  regarded  as  one  of  the  principal  necessaries  of  life  sm(<^ 
all  classes  of  the  community.  To  provide  a  sufficient  supply  of  this  alimenU 
many  thousands  of  tons  of  the  finest  mercantile  navy  in  the  world  are  employ*^ 
in  trading  with  a  people  by  whom  all  dealings  with  foreigners  are  meW 
tolerated ;  and  from  this  recently-acquired  taste,  an  immense  and  eastly-coUeet*" 
revenue  is  obtained  by  the  state. 
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Ttie  CM-pUnt  is  AP.  vvrrgrtTit,  sniiicwhaL  rcsemltUitg  the  myrtle  m  appearance; 
Ijpm:  *  :»  fhiL'rttiU  yellow  Hower,  aatl  jErrowi  to  ft  height  varying  between  three 
Hi:  u     Ii  ifi  capable  of  enduriDg  f;p-cal  vanaliunii  ul' elitnato,  heiiig  , 

Ut like  in  the  iieiglibuurhiHKl  of  Canton,  where  the  heat  is  at  tinie«  < 

pbutiHl  iUiiupportiibk'  to  the  natives,  and  around  the  walls  of  Pekiti,  where  lli« 
Krintcr  is,  not  uoircqueutly,  as  severe  as  In  the  north  of  Europe.  The  best 
M(  '  vor,  ore  the  production  of  a  more  temperate  climate;  the  fineit  teoa 

.1  I'e  grown  in  the  province  of  Nanking,  occupying  nearly  the  miildle  | 

T^-  cen  the  twoextrcmcs  mentioned  abo%'o;   and  the  greatest  portion  of 

V.  ^'ht  to  the  Cnnion  market,  and  sold  to  the  European  nierchunl*,  ts 

U;^    ,.i ^%:  of  the  hilly,  but  populous  and  industrious,  province  uf  Fokien, 

iituAted  on  tlie  tea-con^t,  to  the  north-east  of  CuiKon.  It  appear*  to  thrive 
lK>t  iu  vuIlL'va>  or  on  the  sloping  barilu  of  hiU^,  exposed  to  the  southern  nin^ 
.^  ly  on  the  honkn  of  rivers  or  rivulets. 

;  l.'int  ts  propagated  from  seed,  and  the  holes  arc  drilled  in  the  ground 
unces.  and  in  regular  rows;  into  each  hole  the  nlanter  throws  as 
I  ,  or  even  a  do/.eu  seeds, — nut  above  a  iifth  part  ot  thc&ecd  plantrd 

I  ed  to  grow.    While  coming  to  maturity,  they  are  carefully  watered;  , 

.,  wlten  ouco  out  uf  the  ground,  they  would  continue  to  vegetal* 
uiiiu'jt  Mrther  care,  the  mure  induatnous  cultivatora  annually  niaimre  the 
ground,  and  clear  the  crop  from  w^H^ 

I )...  I  ..  ,.,^  Q[^  i\^Q  tea-plant  ara  uot  fit  for  gathering  until  the  tliird  year;  at 
'■•'  i  they  are  in  their  prime,  and  most  plentiful.     When  about  seven 

y  '..  [he  shrub  has  grnerally  grown  to  about  the  licight  of  a  man,  and  its 

U  ■:  .  ,nc  few  (uid  cuar*e ;  it  ia  then  generally  cut  down  to  the  stem,  which, 
111  iiK'  '11'ccfding  summer,  produces  an  exuberant  crop  of  fre»h  shuuLs  and 
Uavrs;  this  operation,  buwtver,  is  tometimes  deferred  dll  the  plant  is  ten 
yeax9  old. 

The  process  of  gatliering  ihc  tea  is  one  of  great  nicety  and  inmortance. 
K«ch  lotif  IB  plucked  separately  from  tlte  atolk ;  the  hands  of  the  gatherer  are 
^'  ^'v  cieun,  and,  iu  collecting  sume  of  the  fine  sortA,  he  huidly  ventures 

t  'I  the  phuit.    Notwithstanding  the  tedinusness  uf  such  an  operation, 

a  iaD<nir>  1  can  frtrquently  cnllccl  from  four  to  ten,  or  even  fifteen  pounas  a  day. 
Three  or  four  of  thcEC  gutlierings  take  place  during  tlie  season :  m.  towarda 
the  end  of  February,  or  the  beginning  of  March ;  in  April  or  May ;  towanlt  ' 
the  middle  of  June;  and  in  Augnit.  From  the  ftrst  gathering,  which  consists 
of  tl.r  vrrv  I  fiimr.  and  lendtrr  kaves  only,  the  most  valuable  teas  are  manufoc- 
-  cen  tea  called  gunpowder,  and  the  black  tea  called  Pekot*. 

1  -  :  us  first  gathering  is  also  denuminntcd  in  China,  Imperial  tea, 

{Yrobably  bccouse,  where  the  shrub  is  not  cultivated  with  a  view  to  supplying  the 
r  the  Cunton  market,  it  is  reserved,  either  in  obedience  to  the  law, 
t  of  its  superior  flavour,  for  the  consumption  of  the  emperor  and  his 
.11  the  second   aiul  ihinl  crops  are  uianiifactured    the   preen  teas, 
iu    uur   shops   Hyson  and  Imperial ;  and  tht!  black  teas  denominated 
ig  and    Congou.     The   light   and  inferior  leaves  separated  from  the 
by  winnowing,  form  a  tea  called  Hyson-skin,  much  in  demand  by  the 
:in-»,  who  are  also  the  largest  general  purchasers  of  green  teas.     On  the 

•■'  '    ~ of  the  choicest  and  tenderest  leaves  of  the  second  gathering 

.od  wiili  Limine  of  the  first     From  the  fourth  crop  is  nianu- 

t  -.nccies  of  black  tea  called  Bohea;  and  this  crop  is  mtxrd 

•  \vn  in  a  district  called  Woping,  near  Canton;  together 

:>.'d  unsold  in  the  market,  of  the  last  season. 

to  the  minute  division  of  land  in  China,  there  can  be  few,  if  any, 

rower?;  the  plantations  are  small,  and  the  business  of  them  carried 

•  iier  and  his  uwn  family,  who  carry  tlie  produce  of  each  picking 

to  mnrket,  where  it  is  disposed  of  to  &  class  of  persons  whose 

ad  dry  the  leaves,  ready  for  the  Canton  tea-merchntits. 

:^,  which  should  commence  as  soon  as  possible  after  Uie 

n  gaijuffd,  ditiTera  according  to  the  quality  of  the  tea.     Mome 

Nisvd  under  a  shed  to  the  sun  s  rays,  and  frequently  turued.     A 
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(lrying-liou:»e  will  coiiUin  rmin  five  to  ton  or  twenty  smitU  fumAccs,  on  the  tip 
ureach  of  which  is  a  flatbolloincd  and  alialluw  iron  pan  ;  there  ia  aIm>  o  loof 
low  table,  covered  wiih  matv,  on  which  the  leaves  are  spread  And  rolled* aAcr  Uirf 
have  gone  ihrougli  the  tirtit  btagu  of  the  proceUf  which  w«  uiay  call  baiuu, 
NV  hen  the  pans  are  heated  tu  the  proper  temperature,  a  few  pounds  of  boa- 
gathered  leaves  are  placed  upon  cliein  ;  ilic  freflii  and  juicy  leaves  crack  ai  liitj 
tuucb  the  pan,  and  it  in  the  bunitieas  of  the  operator  to  Hiir  and  ahift  tltrm 
about  as  rapidlv  as  possible,  with  his  baro  hands,  until  they  become  too  hoc  te 
be  touched  without  paiu.  At  this  moment,  he  tak«A  oil'  tbo  Icavrs  with  a  imi 
of  fihovel,  like  a  fan,  and^pours  thetn  on  the  matA  before  tlte  rollers,  who,  takuij; 
them  up  by  small  qnantities  at  a  time,  roll  them  in  tli*  palms  of  their  baniK 
in  one  direction  only ;  while  assistants  with  fans  are  employed  to  fan  the  leavn, 
in  order  that  they  may  be  the  quicker  cooled,  and  retain  their  curl  liue  looeer. 
To  secure  the  complete  evaporation  of  all  moisture  from  the  leaves,  as  wdl  ai 
the  stability  of  their  curl,  the  operation  of  drying  and  rolling  is  repeated  twv  or 
three  times,  or  even  oftener,  if  neceuary, — the  pans  being,  on  each  wuejemn 
occasion,  less  aiid  less  heated^  and  the  whole  process  performed  with  tn«n«iq| 
slowness  and  caution.  The  leaves  arc  then  separated  into  their  several  ^amm, 
and  stored  away  for  domestic  use,  or  fur  sale.  It  was,  at  one  time,  suppOM^ 
that  the  green  lev  were  dried  on  copper  pant,  and  tliat  they  owed  tbeir  ht 
green  colour  to  that  circumstance,  which  was  also  said  to  render  a  iree  ttse  vt 
them  noxious  to  the  human  frame  ;  but  this  idea  is  now  held  to  be  vitkaa 
any  foundation,  the  most  accurate  experiments  having  failed  in  detecting  1^ 
slightest  particle  of  copper  in  the  infusion. 

Af^er  the  tea  has  been  thus  gathered  by  the  cultivator,  and  cured  and  assorted 
by  tho«c  who,  for  want  of  a  better  nuuie,  we  may  call  tea-cuUccton,  it  is  finillf 
sold  tu  the  "tea-merchants"  of  Canton,  who  complete  tJie  manufacture  ^ 
mixing  and  garbling  the  ditfrrent  qualities,  in  which  women  and  childreo  M 
chiefly  employed;  the  tea  then  receives  a  lost  drying,  is  divided  according  Is 
quality,  packed  in  chests,  and  made  up  into  parcels  of  from  one  bondredtotti 
hundred  chests  each,  which  are  stamped  witli  the  name  of  the  dintncl,  giww. 
and  manufacturer,  and  called  from  a  Chinese  word,  meaning  mu/ or  Wmn/u,  Ctaori. 
In  perusing  the  foregoing  process  of  drying  the  tea,  our  mechanical  rrsden 
will  probably  think  with  us,  that  it  might  be  much  better  (or  more  uniforoitri 
performed  hy  a  machine,  heated  by  steam  at  a  regulated  tempernlure,  and  that 
lull  niue-lenths  of  the  labour  would  thereby  be  saved.  But  as  such  a  preptv 
tiou  to  the  manufacLurcrsof  the  "  Celestial  Empire  "  would  probably  btrwanid 
with  indignation,  and  be  rewarded,  if  it  were  possible,  with  the  hattinatfT)  *f 
shall  reserve  our  suggestions  for  a  fitter  object.  Those  of  our  readers  who Mf 
wish  for  more  important  intormatiun  respLcting  the  progress  of  this  impoctitf 
trade,  tliou  our  limits  enable  us  to  give,  will  lind  it  in  M'CuUocb's  Dktians/y 
of  Commerce;  to  which  valuable  work  we  are  indebted  for  some  of  tfav  msi^ 
rials  of  this  article.  We  have  only  to  observe,  that  in  the  cetitury  bftwMi 
1710  and  ISIO,  the  teas  imported  into  this  country  amounted  to  upwards  rf 
750  millions  of  pounds,  of  which  more  than  G3U  million*  were  sold  tior  huoit 
consumption;  brlween  1810  oud  ]82S,  the  total  importation  exceeded  417 
millions  of  pounds,  being  on  an  average,  between  23  and  24  millUms  a  ffv 
and  in  1831,  the  quantity  imported  was  26,043,223  pounds. 

T£AK.  a  very  valuable  timber,  which  abounds  in  various  parts  oftbtEart 
Indias,  and  is  applu'd  to  domestic  and  nautic&l  purposes.  Sliijis  built  with  teak 
arc  far  more  durable  in  tJie  Indian  seas,  than  those  made  of  Ejiglish  oak. 

TEAZLE.  A  plant,  the  heads  of  which  ore  employed  in  the  dresidng  of  vooBn 
cloth,  and  for  which  ojieration  no  substitute  equally  effective  baa  btdwrts 
)>eeii  discovered.  The  teazle  has  been  coTisidered  as  lUfording  almoat  a  soQlliy 
instance  of  a  natural  production  being  applied  to  mechanical  parposca  in  the  stile 
in  which  it  is  produced.  It  appears,  that  many  attempts  have  been  madeCoaupWf 
a  substitute  for  the  teazles,  by  art,  all  of  wiiicb  have  been  ahitnduned  ns  dmc^ 
live  or  injurious.  The  use  of  the  teazle  la  to  draw  out  the  ends  of  the  woci  frvai 
the  manufactured  clotl),  so  as  to  bring  a  regular  pile  or  nap  upon  the  mtt^ett 
frt*s  from  ruislings  and  knotting*,  and  tu  comb  off  the  cuane  and  loose )«^ 
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Hironl.  The  htfa^  of  the  true  tcuzle  is  coinpuAecI  of  incorporated  flowers, 
Bftwralej  by  h  Ioiil'  riUgy  cliatfy  subi^laiiL-i?,  thti  ttrrniinatin;^  poitit  oC  wliich 
Khed  with  a  fiae  nook.  Many  of  tb»&  hendf  are  fixed  in  a  frnmv  ;  mid 
■iwlbostirface  ofthi*  cloth  is  leazcd  or  brushed,  unCilall  the  ondsaredruurn 
fc  loose  parts  combed  off,  and  the  cloih  yields  no  impediment  to  the  free 
■b  of  {\ie  wheel  or  frame  of  teazIeH.  Should  tlie  hook  of  the  chalf,  wheu 
^^■pome  fixed  in  a  knot,  or  find  *uf{icient  re^i<itmicv,  it  brcak^i.  without 
^K^COn  tending  wilh  the  cloth ;  and  care  t»  taken,  by  .luccessive  applicationsi . 
^f^^inipedimt-nt  out ;  but  all  mechanical  inrcntions  hichcrlo  mude  U'te 
^^^P^ance  lo  the  knot;  and,  instead  of  yielding  and  breaking,  as  tin* 
BBPf  resist  and  tear  it  out,  making  a  buU',  or  injurint;  the  surface.  The 
of  a  piece  of  cloth  con»umef  from  1600  to  2000  headft,  when  the 
coinpl'j'.i'ly  finiahtMl :  they  ori*  used  repeatedly  in  diH'orcnt  stages  of  the 

EORAPH.  The  name  given  to  a  machine,  by  which  intcIUgence  may 
titled,  with  extraordinary'  rapidity,  to  great  distances.  There  is  reason 
fr,  llut  the  principle  of  the  nxAlern  invention  of  communicating  inform- 
meani  nf  signals,  is  of  great  antiquity.  The  modems  liave,  howeveri 
It  of  applying  tlie  principle,  so  as  to  render  it  a  scientific,  and  almost 
machine.  Polybius  described  a  very  complete  arrangement  of  sif^nult 
IS  of  torches.  The  Marquess  of  Worcester,  in  his  Cvntitry  of  Itwtnt' 
|CM«ts  of  being  able  to  do  wonders  in  this  way,  as  he  was  uunt  to  do  in 
Dr.  Hook,  whofte  genius  as  a  mechanical  inventor  was  pfrhnp*  never 
^  delivered  a  "  Discoune  lo  the  Jloyal  Sociclt/,  oh  the  2  Ut  of  Mat/,  1 084, 
d  iKttf  hote  to  coiHMumcale  oru't  mind  at  distances"  of  30,  -10,  100,  and 
I,  &c.  *'  in  as  abort  a  time  almost  as  a  man  can  write  what  he  would 
it."  In  ihb  discourse,  which  was  published  in  Derham's  CvUecfiont 
trprrintentt  arul  Obtervaiuttu,  the  Doctor  takei  lo  his  aid  the  tlien 
hvention  of  the  telescope,  and  explains  all  the  details  of  tlic  method  hy 
iharacf-rs  exposed  at  one  Btation,  may  bo  rendered  plain  and  distinguiali- 
fttie  others. 

sixteen  yean  afterwards,  Amontons  proposed  the  construction  of  tele- 
n  France ;  which  much  resembled  Dr.  Hook's.     The  method  was  aa 

lere  be  people  placed  in  several  stations,  at  a  certain  distance  from  one 
that,  by  the  hflp  of  a  telescope,  a  man  in  one  station  may  see  a  signal 
th«  next  before  liim  :  he  mu!«t  immediately  moke  the  same  signal,  tliat 
t  seen  by  persons  in  the  station  next  after  him,  who  are  to  commuui- 
j  those  in  the  following  station,  Sec.     These  signals  may  be  as  letters 
Iphabet,  or  as  a  cypher,  understood  only  by  the  two  persons  who  are  in 
ni  places,  and  not  by  those  who  make  the  9ii;nals.     The  person  in  the 
tatjoii  making  the  signal  to  the  person  in  tlic  third,  the  very  moment 
\  in  the  first,  the  news  may  be  carried  to  the  greatest  distance  in  oa 
t  a«  is  necessary  to  make  the  signals  in  the  first  station.     The  distance 
veral  stations,  which  must  be  as  few  a&  possible,  is  measured  bv  iha 
a  telescope.     Amontons  tried  this  method  in  a  small  tract  of  land, 
rcral  persons  of  the  liighest  rank,  at  the  court  of  France.     It  was  not, 
till  the  French  revolution,  that  the  telegraph  was  applied  generally  to 
tr|}Oses.     Whether  M. Chappr.  who  is  aaid  to  have  invented  the  lele- 
it  used  by  the  French,  about  the  end  of  17D3,  knew  anv  thing  of 
*s  invention  or  not,  it  is  impoisible  to  say  ;  but  his  telegrann  was  coo- 
m  princlplei  nearly  similar.     The  manner  of  using  his  telegraph  waa 
i: — At  tne  rirst  station,  which  was  on  the  roof  of  the  palace  of  the 
at  Paris,  M.  Chappe,  t)ie  inventor,  received  in  writing,  from  the  Corn- 
Public  Welfare,  the  wonUto  be  sent  to  Lisle,  near  which  the  French 
thai  time  w u.     An  upright  post  was  erected  on  the  Louvre,  at  tlie  top 
ere  two  transverse  arms,  movable  in  all  directions  by  a  single  piece 
jim,   and  wilh  inconceivable  rapidity.     He  invented  a  number  of 
fi<>  i!  <  .  which  stood  us  signs  for  the  letters  of  the  alphabet; 

,  for  :  '  celerity  mid  siinplicily,  he  reduced  as  much  as  ponsihle. 

nmutiuri  will  cti^ily  conceive  th.it  sixteen  Mgns  may  amply  supply  lUJ 
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the  letters  of  the  alphab«!t|  since  mme  letters  may  be  omitted,  not  only 
detriment,  but  with  advantage.  These  si^ns,  as  they  were  wbitraiy,  e 
changed  every  week ;  so  that  the  sign  of  B,  for  one  day,  might  be  Uie 
M,  the  next ;  and  it  was  only  necessary  that  the  persons  at  the  exb 
should  know  the  key.  The  intermediate  operators  were  only  instructct 
rally  in  these  sixteen  signals ;  which  were  so  distinct,  so  marked,  so  di 
the  one  from  the  other,  that  they  were  easily  remembered.  The  cons) 
of  the  machine  was  such,  that  each  signal  was  uniformly  giren  in  preci 
same  manner  at  all  times ;  it  did  not  depend  on  the  operator's  maaai 
and  the  position  of  the  arm  could  never,  for  any  one  signal,  be  a  dwrce 
or  a  degree  lower, — its  movement  being  regulated  mechanically.  aL  ( 
having  received  at  the  Louvre  the  sentence  to  be  conveyed,*  gave  a 
signal  to  the  second  station,  which  was  Mont  Martre,  to  prepare,  i 
station  there  was  a  watch-tower,  where  telescopes  were  fixed,  and  the 
on  watch  gave  the  signal  of  preparation  which  oe  had  received ;  and  th 
municated  successively  through  all  the  line,  which  brought  them  all  into 
of  readiness.  The  person  at  Mont  Martre  then  received,  letter  by  lett 
sentence  from  the  Louvre,  which  he  repeated  with  his  own  machine ;  a 
was  again  repeated  frxim  the  next  height,  with  inconceivable  rapidity, 
final  station  at  Lisle.  The  first  description  of  the  telegraph  was  broi^ 
Paris  to  Frankfort-on-the-Maine,  by  a  former  member  of  the  Paiiian 
Bourdeaux,  who  had  seen  that  which  was  erected  on  the  mountain  of  B 
As  given  by  Dr.  Hutton,  it  is  as  follows: — 


a  a  is  a  beam  or  mast  of  wood,  placed  upright  on  a  rising  ground,  wW 
about  fifteen  or  sixteen  feet  high.  6  6  is  a  beam  or  balance,  moving  upot 
centre  a  a.  This  balance-beam  may  be  placed  vertically,  or  horisontall; 
anyhow  inclined,  by  means  of  strong  cords,  which  are  fixed  to  the  wbe 
on  the  edge  of  which  is  a  double  groove,  to  receive  the  two  cords.  This  hrf 
is  about  eleven  or  twelve  feet  long,  and  nine  inches  broad,  having  at  the 
two  pieces  of  wood  cc,  which  likewise  turn  upon  angles,  by  means  «f 
other  cords  that  pass  through  the  axis  of  the  main  balance— othcrwiN 
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«nce  wutild  Jernng*  ihi:  cords ;  the  pieces  C  arc  each  .iboiit  three  feel  lon^, 

i!  iiMV  bo  pUceii  either  to  the  right  or  \ct\    atnughl  w  nc\\iArv.^  wjih  Ui« 

Ml.      By  moans  of  these  three,  tlie  combination  of  muvcnienl  U  VL>ty 

[L-iitArkubly  Kiinpte,  and  cmv  to  pL'fCnrm.     Below  is  a  smail  wooden 

t,  ill  which  u  person  is  erapluved  to  utiaervu  the  inob-cmcniB  oT  the  machine. 

I  the  emineneo  u«;(rc«l  to  tiits,  Hiiolher  pL'r-4on  is  to  repeat  these  movements, 
d  A  ihtnl  If)  writtf  tiiem  down.  The  time  l--ik<*n  up  for  each  movement  ■« 
enty  ftcconib,  of  which,  the  motion  nioni^  is  tuur  neconds;  the  other  uxlvi?n 
t  machirii  iry,  Two  working  modcU  of  this  initrument  were  exe- 
ttfd  at  i  id  sent  by  Mr.  W.  Pluyfair,  to  the  Duke  of  York ;  and 
nee,  thtf  |M  11  :in;i  iii|ihabet  of  the  machine  came  to  Engliuid. 

Various  experiments  wtre    in  conseqncncc  tried  tipnn   tclef^apha  in   this 
ifitt-v  -  .111.1    -MP  was  soon  after  set  up  by  gorernmeni,  in  n  chain  of  ttAtion-t 
iiy-onicti  to  the  sea  coast. 

1  conHislf  d  of  six  octagonal  boards,  eaeh  of  which  was  poUcd 
i)n  a  liunzontnt  axix  in  n  frame  tbnt  surrounded  it,  in  such  a  manner  that 
-h  oclnrronal  Lo&rd  might  he  placed  eitiier  u'ilh  jt«  flat  side  towards  tlie  apee- 
'  -ew.'iysj  when  the  board  became  invisible  owing  to  tlie  diiiancc.  An 
'.tt  WHS  placed  underneath,  provided  with  a  telescope  pointed  to  the 
nL  st^Uuii.  By  u  simple  mode  of  working,  these  slk  boards  made  3ti  chiuij^i 
icb  are  adequate  for  all  occasions.  Experience  has  shown  thnt  this  plan 
?gr»ph,  which  was  deemed  nt  the  time  of  its  introduction  to  be  an  impruvi> 
nt  U|>on  the  dt-si^'^M  of  M.  Chappe,  prcviouttly  licitcrtbed,  was,  In  reality,  ii 
ior  to  it  in  fimplieity  and  clearness;  consequently  the  latter  has  been  since 
7ptecl  by  the  Uriiish  guveriinit;nt,  under  ttuch  improved  moditicatiotis  iis 
>ftt  practical  cunversancy  m  the  subject  muat  necessanly  produce. 
There  U  probably  no  subject  wliich  hns  exercised  more  of  the  ingenuity  of 
eiiOSc  men  than  that  of  telegraphic  communicatioii ;  and  wc  are  convinced 
tt  ft  devcriplion  ufthe  various  schemes  forlbtit  object,  would  alone  fdl  a  volume 
t  die  present.  We  shall  therefore  confine  our  notice  to  a  very  few  oT  (hem  , 
:),  in  preference,  to  such  as  are  upon  a  totally  dilfereut  principle  from  each 
\rr. 

nliic  communication,   (the  ingenious   Mr.  Vallance  obiervea,)  has 

ti    a   mean  of  intercourse   tlial  wan  serviceable  only  dmiug  thuati 

'iioji^  i'l  the  enlightened  half  of  the  twfnty-four  hours,  when  clear  weath 

Tiittcd  of  uniiuerniptcd  vifiion  for  u  distance  of  about  ten  miles.     It  has  beef 

'""''-  -  roposed  (u  remedy  this  disndvaniage,  (so  farai  related  to  lite  abscnefl^ 

i  is,)  by  nuciumiu  telegraphs,  for   the  lamp«  of  which,  gas  seemed 

^. .„Iy  adapted.     But  us  ttiis  wuidd  do  nothing  towards  lessoning  the  in- 

ruption  which  wet  and  foggy  weather  occasion,  it  nns  not  been  thought  worth' 
lie  to  incur  the  expense  of  it;  nnd  as  it  has  also  been  supposed  irapossihl* 
■t  theae  interruptions  could  be  obviated,  we  have  sat  down  under  the  impre«- 
ti.lbut  communications,  rapid  as  are  those  of  the  lelc^rapli  under  lavouiuhle 
»umslances,  must  remain  dependent,  to  a  degree  that  wuuld  ever  prevent  tin* 
Ucipte  from  being  rendered  available  to  the  purposes  of  commereinl  and  dii- 
stJc  communication.  But  this  imprcASton  ia  erroneous, — there  being  a  well 
turn  principle,  by  the  aid  of  which  infonnaiion  maybe  communicated  equally 

II  during  darkness  and  the  most  foggy  weutlier,  on  in  da_\ light  and  clear  we^i 
•r.  The  pntting  of  this  principle  into  exec\ition,  will  of  coune  be  incompnr- 
y  innre  expensive  than  laying  down  a  line  of  telegraphs ;  but  as  the  revenue 
itiAV  be  made  to  bring  in  will,  (tu  use  M.  Dupin's  observation  relative  to  our 
netlic  policy,)  render  this  expenditure  but  an  additional  instance  of  that  "  eci>- 
ny,  well  underattHMl,  which  knows  huw  to  maku  sacrifices  bordering  almost  on 
^golity.  in  oidcr  lu  reap  afterwards  with  u'.ury,  the  fhiita  of  its  advances,'' 
'  aniuunt  of  it  In  no  wioe  diminislies  the  attention  the  prinL'iple  deserves. 


It  h 


I 


1%  long   been  known,  "  addit  Mr.  Vallance,   "  th:tt  an  incompresaibla 

:;icd  in  a  pipe,  niight  be  caused  to  move  Ihrougli  the  whole  length 

by  operating  on  It  at  either  end,  whether  the  pipe  wus  oDo  mile  or 

■.  long.     (It  was  proved    bv  Bossuet,   fur  n  diHlimce  of  tlirt-a 

'  a  century  ago.)    But  ahhough  this  ha*  long  been  known, 

-u^ii  41  citlers  a  rnL-an  of  symbolic  inlercourse  which  u'ovtld  alike  Uc  inde- 
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pendent  both  of  d.irkness  nnd  cloudy  days,  yet  it  li.ts  been  nntboii|>ht 
principle  of  instantaneous  transmission."     The  mode  proiMi»rd  by  Mr  Vi 
of  carr\*ing  the  principle  into  practioe.  may  be  tliiu  briefly  e:iplained, 

A  jiipc  of  small  calibre  is  to  be  laid  from  one  to  the  oilier  of  the  placet, 
tween  which,  (as  hitherto  termed,)  telegraphic  comnuinicacion  i^  lu  be 
'litis  pipe,  (eHectualty  secured  against  leakages.)  is  to  be  ki-pl  cuiistaiitJy 
with  water,  by  apparatus  which  both  empties  it  of  air  and  gtiords.  againsc  (<  ^ 
counteracts)  contraction  and  expansion.  Kacli  end  ofthJA  pijve  [»  c< 
apparatus,  which  will  cause  nny  movenient  of  ilic  water  inside  it.  m  ace 
mure  u  hand.  Tlui  hand  may  point  out  and  indicate  lettrni,  nr  ni 
wordfl,  paintod  on  a  dial  plate ;  though  it  will  be  better  lu  cuu^e  it  lo 
thorn  when  placed  in  a  line.  In  connexion  witli  tetegraplnc  «pparatui|  b  ii> 
ways  understood  a  vocabulary,  connecting'  the  symbols  with  certain  tneuiajt. 
The  principle  of  this  method  will  admit  of  either  letters,  number?,  wordst,  or  wi^ 
tences,  being  used.  Having  thus  explained  the  principle  of  Mr.  Vallance'i  plsa 
we  must  refer  the  reader  for  the  details  of  ii  to  a  paraplilct  by  Ui«  aitthsr. 
published  by  Wightman,  London,  lS2d,  entitled,  Deicription  of  a  Mttitd  tjf 
Teiegraphir  Communication.  A  variety  of  suggestions  fur  the  employment  if 
the  electric  tluid  acting  upon  wires  extended  from  the  places  in  commuoicaliiii» 
liHve  been  made  (rum  time  to  time.  In  one  of  these  the  intelligence  is  ootnmw* 
nicated  by  means  of  found,  produced  by  the  collision  of  bodies  in  oppodte  stain 
of  electricity  ;  these  bodies  consist  of  a  series  of  small  balls,  suspended  at  lit* 
extiemities  of  metallic  conductors  by  slender  chains,  and  a  series  of  numbsmd 
bells  hung  wiihin  tlieir  tipace  of  action.  'J1ie  author  of  lliis  pUu,  wbo  ii  a 
anonymous  contributor  to  a  scientific  journal,  illustrates  his  proposed  sehrac 
by  the  fallowing  example  : — 

"  Let  a  metallic  wire,  coated  with  a  non-conducting  subst.inci%  be  extrndsd 
under  ground  between  any  two  given  places,  which,  fur  the  soke  of  expetinwli^ 
may  be  two  sepirale  apartments  in  the  same  house;  one  of  wliich  may  br  dr- 
nominalrd  A,  and  the  other  B.     In  the  apartment  A  place  an  electricul  macbowt 
and  to  the  extremity  of  the  wire  in  B  alittle  ball,  nuapended  by  means  of  a  f0j 
j-lender  chain,  within  whose  sphere  of  action  there  u  a  common  bell.     No«, 
by  connecting  (he  wire  in  A  witli  the  conductor  of  tJie  machini),  itu>  cleotm 
fluid  will  pass  instantaneously  alon^  it,  and  charge  tlie  ball  in  B,   throucb  tJio 
medium  of  its  littic  chain,  which  flies  off  immediately  to  the  uninsulated  bell. 
to  discharge  its  ^urjdua  of  elecirie  matter,  and  recover  its  equilibrium.    TV 
force  by  whicli  it  \i  attracted  or  impelled  towardi)  the  bell  is  quite  suffidcttt  I* 
produce  the  sound  required ;  it  is  an  experiment  wliicb  I  have  ol\vn  mvlr,  anJ 
with  invariable  success.     Let  this  bell  be  numbered  1.  and  have  a  series  aftW 
up  to  10,  with  separate   and  distinct  metaHic  conductors,  it  is  evident  toa^ 
raoustration  lliat,  by  a  combination  and  the  successive  excitement  of  ihfse  no 
pie  numbers,  tlie  whole  of  those  at  present  made  use  of  in  our  uto>t 
telegraph  and  signal  books,  together  witli  their  corresponding  mett 
l>e  conveyed  from  the  apartment  A  to  fi  with  tJie  greatest  aceumcy,  ami  ffitti 
the  speed  <»f  thought. 

"  Thus,  by  this  simple  and  inexpensive  means,  (by  two  electrical  machinrv 
and  a  double  series  of  wires  with  tlieir  appendages,)  say  between  Poriraiffiti 
or  Plymouth  and  London,  news  of  the  greatehl  political  importance  may  b 
veyed  in  a  few  minutes,  by  a  gentleman  connected  with  the  apparatut  at 
of  these  places;  he  has  only  to  excite  the  wires  which  correspond  to 
dividual  number  of  llie  telegraph  made  to  him  by  the  common  fli^ 
which  will,  in  almost  the  ume  instant  of  time,  affect  their  rorretpondi 
London,  and  give  the  necess/iry  intelligence  in  a  scries  of  numbers,  wbose^f^ 
bnis  will  be  found  by  referring  lo  the  signal  books  now  in  use, 

Domettic  tolegrophs  {which  are  now  very  common)  ore  designed 
the  trouble  of  riilUng  for  certain  articles  in  a  dwrlling-houAe,  and 
with  one-half  of  tlie  journeys  of  the  servants  in  iinswering  beils.    They  »rv 
in  a  vancly  of  ways,  but  usuallv  consist  of  two  circular  mdexei  or  dials, 
divided  into  a  given  number  of  parts,  and  marked  on  these  divisivnK  wii 
names  of  such  Uiing*  ot  Tittctwam*  m  m«  ^«i\««ilY  wanted  in  a  house,  «Hi* 
dinner,  tea,  kupper,  cooiv  \^\>^»  ^'"^«*^'^A^»^t^*^>^^-   "Vwrtit  S»A«\ja«i«rt*' 
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MmI  arc  provided  vitb  luuids,  the  axea  of  vhicti  jtmu  ibrougb 
[ii.l  illunt.tier;  a  wire  or  chain  exicnds  from  Uip  yuury  of  one  uf 
I  ■^}*  room,  toanuUier  fixed  in  ibe  kitchen,  or  scrvatiu'  hntl. 

r  cuiitninc  a  s{iriiig,  uiid  that  «f  the  lontier  a  ralcbet 
Itch,  so  lluU  if  tlie  hand  uf  (he  «i(tiiit;  rouni  index  bo  tunied,  it 
Kat  of  tlic  servauu'  room  on  cqunJ  portion  of  a  rcvoluliun,  Miid 
in  to  Ihu  sanu'  word.  The  puU  is  lifted  otF  tJiv  mlcbet  ult«r  it  u 
;bing  14.  pin,  when  th«  Kpring  in  thu  other  f>ulley  diAws  the  chain  or 
;,  and  so  returiu  Intth  tlie  liands  to  their  original  place  at  «»  'i'bs 
ibe  avrrnnt  ia  called  by  the  ringing  of  a  bell. 
)P£.  An  ontic(J  iiiBiruiucnl,  employed  for  dJKOvoring  and  view 
bjccu;  or  wnich  magnifies  their  naiuraJ  appearance,  by  rcprment- 
ier  a  larger  angle  than  thuc  under  which  tbey  appear  to  the  nuked 
ppcs  ate  divided  into  tu-o  general  kiiidn,  rrfracting  and  rfjU-cling, 
telcscojK?  consiirlti  of  diHereut  lensci,  through  which  the  objects  are 
refracted  by  them  to  the  eye.  A  refiectiiuf  icleucope,  besides  lenses, 
c  speculum  within  its  tube,  by  which  the  rays  proceeding  from  au 
fitcU'fi  Xo  tlie  eye. 

bal  cd'eci  of  teJeacopes  depends  upon  this  rule,  that  obiecla  appear 
il«  in  proportion  to  the  angle  which  they  tubtend  to  tim  eye ;  and 
the  aamu,  whether  t)ie  prncUs  of  rays,  by  which  the  objeeti  arc 
ibl«  to  US,  come  directly  from  the  objects  themselves,  or  from  any 
t  to  tlie  eye,  where  they  may  have  been  united,  au  as  to  form  an 
\  objoct ;  Lecnuac  they  i&sne  ngain  in  certain  directions  fronk  thone 
t  there  is  notlung  to  intercept  them,  in  the  same  manner  »b  itiey 
)  corresponding  points,  iji  tiie  objccU  themselves.  Jn  fact,  thi-re- 
\  it  effected  by  a  telescu|>e,  ii,  first,  to  niuke  an  image  of  a  diftiant 
eons  of  a  Icna  or  mirror,  and  then  to  give  the  eye  some  assistance 
that  image  us  near  as  possible ;  so  (hat  the  angle  which  it  shall 
Ibe  eye,  may  be  verj'  Urge,  compared  with  the  angle  which  the 
woukl  subtend  in  (he  same  siiuatiun  to  ihe  naked  eye.  This  ii 
neans  of  sn  eye-ghis»,  which  no  refracts  the  pencils  of  rays,  that 
fterwards   be  brought  to  their  Kvcral  /oei,    by  the   biunoun  of 

I  of  refracting  and  reflecting  telescopes  have  been  fiequently  variedt 
f  aomeliniea  distingtiisljed  by  the  numes  of  llteir  invenlon,  as  tbtf 
k1  the  NtittomoH  telescope :  sometimes  by  the  pofticular  use  for 
1U0  b»t  adapted,  ai  the  " /otiJ  telescope,"  the  "  nij7/i/ telescope," 

nsisti  of  two  convex  lenses,  A  B.  K  M,  each 

nt  tube.     One  of  tbe  tubes  is  very  fhort,  as  its 

iH  Uie  I'ocua  ill  proportion  to  the  distance  of  tbe  object 

within  the  other.     Contrdry  to  tbe  arrangement  wbiclt 

Ln  the  jiitiToscope,  tlie  ^luss  which  has  the  longest  focus,  is  presented 

»  and  tlicrefort-  consiiiutci  the  object-glass.     P II,  respre»cnts  a  very 

very  point  of  which   rays  come,  so  very  Uttlc  diverging  to 

:   the  leleBcope.  as  to  b«  nearly  parallfd  :  p  r,  ia  the  picture 

.  •    i«,  »Miich  would  be  formed  upon  a  screen  situated  at  that  place. 

\  P|^*»  ^^*^  rays  of  every  single  radiant  poijit  proceed  divergently  to 

"  "  '^  of  greater  convexity,  and  whicli  cauaek  the  rayn  of  each  pencil 


lei,  in  which  direction  they  enter  ibc  eye  at  0,     llie  axes  of  tbe 
tre  coincident  in  the  direction  Q  L  O  ;   L  y,  is  Uie  fucol  distance  of 
ii  and  E  ;»  is  the  focal  distance  of  the  eye  gloia;  corwqucntly, 
h  I 
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the  distance  between  the  two  potasses  is  equal  to  the  mim  of  their  focal  dtstneci 
An  object  viewed  through  this  telescope,  by  an  eye  situated  at  O,  will  tffm 
magnified  and  distinct,  but  inverted.  The  object  seen  witliout  the  tetescape, 
will  be,  to  its  appearance,  through  the  telescope,  as  7  E  to  0  L  ;  that  is,  u  the 
focal  distance  of  the  eve-glau,  to  the  f(Kal  distance  of  tlie  objectr^last.  For  dit 
pencils  of  rays,  which,  after  their  crossing  at  r  gp,  proceed  divergently,  bfl 
upon  the  lens  A  B,  in  the  same  manner  as  if  a  real  object  wer«  sitoated  it 
*"  qpi  find  consequently,  after  passing  through  that  lens,  the  rsys  of  eidi 
iwncil  proceed  parallel.  To  the  eye  at  O,  the  apparent  m^iiitude  on  tbeolMct 
F  R,  is  measured  by  the  angle  BOA,  or  by  its  equal  p  £ ;  but,  to  the  nucd 
eye  at  L,  when  the  glass  is  removed,  the  apparent  magnitude  of  the  ofejcct  ii 
measured  by  the  angle  P  L  R,  or  by  its  equal  r  Lp;  therefore,  the  appsnat 
magnitude  to  the  naked  eye,  is  to  the  apparent  magnitude  through  the  tetnccn; 
as  the  angle  r  L  p,  i»  to  the  angle  p  £  r ;  or,  as  the  distance  7  E,  is  to  ue 
distance  q  L. 

If  the  angles  r  L  j7,  and  p  £  r,  were  equal  to  each  other,  the  telescope  vooU 
not  magnify,  and  they  would  be  equal,  if  the  lenses  were  of  equal  focal  djttistt- 
Hence,  as  Uie  magnifying  power  of  the  telescope  is  produced  by  m«ltiii£tkc 
focal  distance  of  the  eye-glass  less  than  that  of  the  object-glass,  it  wilf  es^  be 
perceived,  that  the  greater  the  difference  of  the  focal  lengths,  the  greater  wiUbt 
the  magnifying  power.  It  is  found,  however,  that  they  may  be  so  dinropor 
tionate,  that  tne  increased  magnifying  power  is  overbalanced  by  the  inoiitnct* 
ness  which  ensues.  In  order,  therefore,  to  obtain  a  great  magnifying  po9«t 
with  the  preservation  of  just  proportion,  these  telescopes  have  sometinKs  bfci 
made  one  hundred  feet,  or  upwards,  in  length ;  and,  as  they  were  mostly  oW 
for  astronomical  purposes,  tliey  were  frequently  used  without  a  tube.  Thechjcd 
lens  was  fixed  on  the  top  uf  a  pole,  in  a  frame  capable  of  being  moved  irri 
cord  or  wire,  in  any  required  dir^tion,  and  the  eye-glass,  fixed  in  a  short  tne, 
was  held  in  the  hand,  or  fitted  to  another  frame,  about  the  height  of  the  obserm, 
so  as  to  be  capable  of  a  simultaneous  movement.  A  telescope  of  this  deia^ 
tion  was  called  an  Mrial  telescope.  Its  use  was  evidently  very  in«mimodit«i; 
but,  such  were  the  great  pains  taken  by  philosophers,  in  exploring  the  wooden 
which  even  the  imperfect  telescopes,  at  first  constructed,  promised  to  layojK^ 
that  with  such  an  instrument,  the  five  satellites  of  Saturn,  and  msnj  wcr 
remarkable  objects,  were  discovered. 

The  length  of  common  refracting  telescopes  must  be  increased  in  the  ^t^' 
tion  of  the  square  of  the  increase  of  their  magnifying  power  ;  so  that,  in  vifi 
to  magnify  twice  as  much  as  before,  with  the  same  degree  of  light  and  diitinO' 
ness,  the  telescope  must  be  lengthened  four  times ;  and  to  magnify  three  ti»0 
as  much,  nine  times.  On  this  account,  tlieir  unwieldy  length,  when  pt^ 
powers  are  desired,  is  unavoidable.  The  breadth  of  an  object-glass  adds  noWf 
to  the  magnifying  power;  for,  whatever  the  latter  may  be,  the  image  wiHW 
equally  formed  at  the  distance  of  its  focal  length  ;  but  the  brilliancy  of  the  iniip 
will  be  increased  by  the  breadth,  as  a  greater  number  of  rays  will  then  drn>I* 
from  every  point  of  the  image. 

The  magnifying  power,  and  the  field  of  view,  of  this  telescope  may  ^  * 
creased  by  using  two  plano-convex  lenses,  combined  so  as  to  act  like  onegt**! 


and  such  a  combination  is  now  generally  employed.     If  two  plano-convex 
be  used,  the  curvature  of  both  conjointly,  will  be  less  than  the  curv»W»  « 
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Iinift  uf  eqnai  inognirving   povpr;  the  cambinnliua  tlicrefure  iiupruves 

rf'jjclju*  of  A  teleftcojic.  bvcau«e  tht.*  Abernition  of  the  royBpotiaug  tlirougK 
'  be  lew  than  Lbiough  a  «ingte  lens  of  (he  saniu  t'iKXt*.     Suppose  I  K  to 
lUiiu-cunvcx  kits  of  which  the  fucustsat  K^  su  thatita  ubjuct  placed  at  K 
be  seen  tno^iitted  through  U.     If  auuther  lens  L  M,  be  pluced  bctweua 
It  Iciu  and  its  focu^,  tlie  iocin  of  the  rays  p&»aing  Ihruugh  both  will  be 
idrtened.  and  wUl  foU  at  abom  the  distance /|  &o  thai,  ivitcu  thua  cumbiiied, 
wsy    will   act  like  s  single  Ktib  of  much  greater  curvature.      The  lelcscopc 
'■<  itimply  «  cumniun  axtrunoiuical  lelescupe  witli  tiibeii.  and 
:ii,  vith  a  small  magnifviiig  power.     It  generally  magui- 
EiniL'S,     It  ta  ti-^ed  bv  navig^ators  at  nig])t>  for  the  purpose  of 
-II  that  are  not  very  distinct,  such  as  vo^uols,  coasts,  rocks,  &c, 
'    *  -*-  nmgnifving  power  it  lidinils  of  Urge  glosses  b«uig 
^  <i  well-enliglileiied  field  of  view. 
'  >•     by  the  use  of  tvvo  additional  eye-glasse?,  shows 
1  become-    ^tcrrtstrial  ov  Umd  telescope;  and 
,  ^'lo&s.     Inta  telescope  is  shown  by  the  follow- 

The  rays  of  each  pencil  comiDg  from  the  image  L  M,  of  the  object 


^led 

a  n 

,-. " 

b^« 

of;. 

;    \ 

1 

i 

«rse  parallel  fyom  the  lens  A  B,  and  htriiix  crosicdat  \U  fncui  O,  they 

'        '       lion  to  the  lews  E  F  ;  iu  cuns^.pienue  of  which  thi»v  form 

f'jcus  of  the  second  lens;  and  agnln  diverging,  they  fall 

,iv  i^M.i.i  .-M".  <.  U,  in  tbesotne  iiifuiner  as  they  didupnn  the  the  IcnsAB; 

re  after  their  emergence  from  this  last  lens,  they  fall  imrallel  upuii  the 

O,     Uut  ]i3  the  hut  image  S  T,  is  not  inverted  oa  at  L  M,  but  in  the  same 

OS  the  object  I  K,  the  eye  aces  a  Inie  or  upright  picture,  as  if  the  rays 

IS  directly  from  the  object.     The  last  lens,  or  the  one  nearest  the  eye, 

OAWjBftn^riUly  made  uf  tvo  plano-convex  lenwt,  instead  of  a  double  convex 

at.    By  Uus  means,  all  the  best  terrestrial  teleicopes  contain  four  lenses  in  the 

nil*  next  the  eye. 

The  telescope  of  the  celebrated  Galileo  conBists  of  a  convex  ohject-gtosa,  and 

I  concave  i*ye-glass,  as  represented  by  the  following  cut.     The  distance   b^- 

Wacn  the  two  lenses  is  less  than  the  focal  distance  of  the  object-glass ;  but  the 

•    '  -dso  as  to  make  the  rays  ufeach  pencd  fall  parallel  upon 

^  by  conceiving  tiie  rays  to  f;o  back  again  through  the 

'  .>.u....  -^  ;  E  O  being  the  focal  length  of  the  eye-glass.     The  field 

the  Galilean   toleseopo  does   not   depend,   aa   in  those  with  convex 

\  u  i!m»  *i/.i  of  the  eye-glass,  but  upou  the  breadth  of  the  pupil  of  the 

rl,    '.■■:■  [.il  pencils  nf  rays  diverge  from  the  axis  of  the  eye-glois 

(  ^^-  ii-t  i:am  it.     Ou  this  account,  ttie  eye  should  be  placed  as  near 

Uiaeye^laMaapoMible,  in  order  that  it  may  receive  the  greatest  number  of 


,  No  nearness  uf  the  eye,  however,  will  wholly  prevent  the  field  of  view 
ling  more  confined  than  with  convex  eye-gtatses  of  equal  curvature  ;  but 
ladraiitage  ia  couatetbolanced  by  the  valuable  projwrty  uf  superior  dls* 

Itcltscupcs  which  we  have  hitherto  describ(*d  will  only  brnr  a  small  aper* 
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Aire,  wjthntit  exliibiiing  circular  prismatic  ring*  uf  colour*,  which  a 

to  ilieir  utility.     Two  causes  coutribnie  tothi*  effect      I.  Sth.  i.i- 

nol  retract  the  ra}*^  of  liglit  accurotely  to  a  point ;  aiid  2.  1  ' 

light  being  dill't!rt*ntly  refrangible,  come  to  their  reej' 

(Ui«tai)ce«  Iruui  the  leuii  ;  the  more  relr&ogiUe  rays  conv< 

Oiun  tlie  k'na  rel'rangible.      It'  the  image  uf  u  paper  p<iiiit    . 

by  means  of  a  lena,  iipun  a  screen,  it  will  l>e  fonoed  at  a^rcutcc  Uul 

tlio  image  of  a  blue  paper  cost  by  the  some  lens.     The  iin«kf;e  of  a  wbil 

is  compoftcd  ofon  indelinite  number  of  coloured  imag.  . 

nearest,  and  the  red  the  farthe«l  from  the  Icim;  and  ih* 

colours  at  intermediate  distances,     'i'he  whole  image  is  i ' 

confuvcdf  thongh  its  extremities  are  must  8o;  and  thi»coi 

not  only  by  the  magnifying  power  of  the  eye-gla«s,  but  ...... 

power  whicli  it  has  in  common  with  the  object-glass,  Uic  ncc- 
proportion  between  the  powers  of  the  object  and  therye-gl.^- 
pensable 

The  late  Mr.  John  Dolland,  by  making  a  compound  Uns  of  rhrrr  dfM 
Bubilances,  of  different  refrangible  powers,  theraysof  light  win 
dis]>er8ed    by   one  convex  lens,  were  brought  nearer  to  a 
Tlie  telescopes  nmde  with  on  object-glass  of  this  kind  are  now  cutii 
andaredistingtiishwd  by  the  nome  o(  ackriwiatk  telescopei,  a  temi  wl 
cotourUa.  The  object-glasses  of  DoUund's  telescopes  arc  cump^  ■  «" 

linct  lenses,  two  of  which  are  convex,  and  the  otner  concave.  a^ot 

etiect  may  be  produced  by  the  union  of  one  confeji  and  uue  vuM<~a<t  mIis  ktf 
not  so  perfectly  as  with  three  lunscs. 

The  impossibility,  however,  of  obtaining  perfectly  homiif'-n*""""  o1««<.  aniluir 
conseijucnt  failure  uf  producing  tliat  complete  correction 
rays  of  light  in  tlie  tele»c(i]»es  called  achromatic,  inducer 
eHect*  of  _//»!(/ uitdiumk ;  and  his  tucccss  was  such  as  to  indncc  btm  ut  ftu 
the  term  aftlumUic,  or  free  from  error,  to  the  object  lenses  be  thus  curi*tni£lei 
He  made  a  compound  lens,  consisting  of  a  pluno-convex  of  crown  glus).  ■>'^ 
Its  flat  side  towards  the  ohjectf  and  a  ininiocus  of  ihe  uune  matiniUl.  vith'tt 
r.ontex  side  in  the  same  direction,  und  its  UuUer  concave  . 
Uilervjd  between  tlie  lenses  he  filled  with  a  >)olution  ol 
ptuportion  ot  muriatic  acid.  The  lens  thus  conBtrucim  m 
sligntcat  vefitige  uf  any  extraneous  colour;  but  the  inventioh, 
more  than  twenty  yenrs,  has  not  conic  into  gcnorni  use,  p'-'- 
cuity  of  preserving  any  fluid  from  griming  lurbid  in  the  . 

Of  reflecting  teleaeopes,  the  Gregorian  u  the  one  mosi  ^--  ■ 
conslructiuu  of  this  instnuncmt  ii  represented  below. 


At  ihr  boitnm  of  the  tube  A  D  C  D,  ii  placed  (!• 
iMlli   a  ctreutttr  hole  through  tho  middle   of  it,  ii. 
Wiihiu  lliv  tube  of  the  t«lru-0{»C|  ind  directly  facing  the  pertorUKUi,  n  Ji^ 
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the  small  concave  >p«Gu1um  g  A.  supported  by  the  Brtn  i.  Two  leniei,  t  i  mnd  q  q, 
»xt  contained  in  tite  eye-tube  h  M  N  O,  nnd  the  observer  applit^a  his  eye  to  a 
em«]l  hole  at/,  in  order  to  view  the  magnified  image  of  the  distant  object  Y  Z. 
The  lar^e  reflector  k  I  receives  the  rays  from  the  distant  ohjecl,  and  reflects 
therm  to  its  focus,  where  tliey  form  an  inverted  imago  E  F.  Diverging  from  the 
points  of  union,  the  pencils  of  rays  proceed  onwards,  and  cross  each  other  a 
little  before  they  reach  tlie  small  mirror  gh:  the  focus  of  which  is  at  n,  or  a 
little  further  from  the  large  speculum,  than  its  principal  focus.  From  the  small 
mirrori  the  rays  are  renuoted  somewhat  convcrgently,  and  in  that  state  are 
received  before  they  meet  a  plain  convex  lens  1 1,  \iy  the  action  of  this  lens, 
their  conver^ncy  i»  increased,  and  they  form  a  second  image,  a  b,  wliich  is 
erect  like  the  objecL  This  second  image  is  magnified  by  the  lens  9  q,  through 
which  the  rays  of  each  nencU  pass  nearly  in  a  parallel  direction  to  the  eye.  To 
exclude  all  extraneous  light,  the  eye  is  applied  to  a  small  hole,  and  sees  the 
image  under  the  angle  cfd.  If  the  lens  tt  were  removed,  the  image  would  be 
IbnDed  aomewhat  larger  at  r,  but  the  area,  or  held  of  view,  would  he  smaller 
juid  lew  pleasant,  for  which  reason  it  is  not  usual  to  omit  the  second  lens.  In 
jthii,  and  other  reflecting  telescopes,  containing  two  curved  roflecturH,  il  is 
mgceianry  to  have  the  power  of  altering  the  distance  between  the  two  mirrors. 
This  is  usually  done  by  a  wire,  e  ',  passing  along  the  outside  of  the  tube  and 
with  a  screw  at  the  end  of  it,  which  works  in  an  exLernal  projection  ir,  of  the 
jarro  1,  witliin  the  tube.  The  other  end  of  the  wire  passes  through  a  small  stud 
laffixed  to  the  tube  of  the  telescope  at  m  ;  and  the  observer,  while  looking 
through  the  hole  at/,  turns  the  milled  head  p,  of  the  wire,  which  is  near  him, 
and  thus  regulates  the  distance  of  the  small  speculum,  as  he  Bnds  requisite. 
A  MCtioD  of  the  Newtonian  Reflecting  Telescope  is  shown  below. 


^^     A  BCD,  it  the  tube,  which  is  open  at  the  end  A  B,  opposite   the  large 

■^pulum  n  0.     The  large  concave  speculum  n  0,  is  not  perforated  an  in  the 

^PSgorian  telescope,  but  the  small  speculum  o,  is  set  aslant,  so  as  to  direct  the 

Irs  received  from  the  large  speculum,  through  on  aperture  ff,  at  the  side  of  the 

tube,  where  (hey  are  received  and  refracted  to  the  eye  bv  a  lens  or  lenses  in  a 

tube  A.     11»e  sjleculum  q,  is  suspended  within  the  tube,  by  an  arm  p,  with  iu 

centre  opposite  the  centre  of  the  speculum  ho;  it  is  not  curved,  but  plane,  and 

has  therefore  no  other  eflect  thon  that  of  changing  the  direction  of  the  rays. 

Without   the    small    reflector,    the    rays   from  the  large  speculum  would    be 

converged  at  R,  and  the  observer  might  hare  an  eve-gTaas  placed  to  view  the 

imaee  formed  there,  with  his  face  towards  the  speculum  no;  but  in  this  cose  his 

head  would  intercept  the  greater  part  of  the  rays,  unless  the  instrument  were 

very  large.     The  Newtonian  telescope,  as  first  described,  is  very  convenient  for 

riewine  objects  in  the  zrnith ;  as  they  may  bo  seen  while  the  observer  retains 

hi*  ordmary  position  of  looking  forward  horizontally. 

The  best  and  most  powerful  reflecting  telcscojjes.  however,  which  have  ever 
beon  construcud,  are  lbo!»c  of  Dr.  Uerschel,  wlio  is  so  well  known  by  his 
IiVnirx,  as  one  of  the  most  eminent  astronomers  of  the  present  day.  The 
largest  reflecting  tclcMope  nmde  by  Ur  tk-rEtchcl,  is  forty  feet  iu  length,  and 


774 


TENACITY. 


the  polithed  surface  of  the  large  speculum  is  four  fvut  in  diiuncivr^     It  hi 

Hecond  reflector;  u  circumttancc  that  adds  much  to  the  bri:* -' o  -  4 

viewed    ii»     i.     The    ohwrvcr,  vfho    look*    through   an   • 
Iclescopes.  nns,  nf  course,  his   bock    lo  the  obji-ct;  but  jr 
little  or  no  light  ia  intercepted  hy  this  meAns.     Wc  in«>    i 
diagram  of  the  Newtonian  telescope,  onT»»  773,  loillusinii'  ■: 
observer,  by  this  lelescujie,  more  parliculttrly.     Supp<rtin|r  the  /, 

ill  support  to  be  removed,  the  rays  n  o,  as  before  ol»crved,  vrc  ,| 

at  R;  but  if  the  oWrver  were  pluced  there,  he  wouhl  itit  .>a 

of  the  tight,  even  when  facing  tliis  gigantic  tcleacopc.  I 

part  n,  of  the  speculum,  to  be  inclined  downwards,  that  ib,  tu  be  mHI 
angle  to  the  axis  of  the  t\ibe,  ttie  rays  may  be  directed  lo  S,  or  nay  otbeci 
nearer  the  t»be,  where  the sper.lAtor  mny  be  placi'J,  and  will  oor.i  'A 

dimncAS  of  the  image  thrown  by  the  large  mirror.     In   Dr,  ;  I 

telescope,  the  converging  rays  reflected  by  the  mirror  pai*  the  a 

tulw,  at  the  distance  of  four  inchc!>  from  it,  and  come   into  f 

means  the  observer  scarcely  at  all  interferes  with   the  incid'  a 

diameter  of  the  tube  exceeds  that  of  tlie  mirror,  by  about  t- 
mirror  has  a  mapnifylng  power  of  six  thousand  times  the  dianu  '  .ib 

TELLURIUM.     A  metal  discovered  by  Kluproth  la  1798,  in  an  ore  at' 
from  IVansylvaniiL     It  has  a  silver-white  colour,  and  possesses  much  hnniatiTT' 
Its  texture  is  laminated  like  antimony,  and  has  a  specific  grax  r  11 

is  very  brittle,  may  be  easily  reduced  to  powder,  and  meltsata  tti  ii«ii 

higher  than  lead  docs.     If  the  heat  be  increased  a  little  above  Uil-  i 
it  boils  and  evaporates,  and  attaches  itself  in  brilliant  dro|>9  on  thi  • 
MDf  the  retort  in  which  the  experiment  ia  made  ;  it  is,  tliti- '  :n 

iuid  arsenic,  the  most  volntilo  of  the  metals.     It  combIn>  iv  tn 

i^ne  proportion,  forming  therewith  a  compound  possessing  »v..u  j,.»jm  ..^^ 

TEMPERATURE.     Implies  that  degree  of  aentnble  heat,  which  a  Ud; 
possesses   when    compared    with   other   bodies.      To  accuiatiK    m,  :i^ufc  iu3<l 
determine  such  degrees  nf  heat,  so  o.^  to  be  readily  compr* ' 
have  been  constructed  ;  in  which  some  universally  unde: 
as   that   of  boiling  water,  ia  made  the  boaii  of  the  colculaiiun  iur  aiJ  nikm 
temperatures. 

TEMPEUING.     The  art  of  altering  the  existing  degree   of  tluiMXf  'a 
metals.     See  I  a  ox. 

TENACITY.  A  term  derived  from  the  Latin,  implying  the  pr 
liolding  fust,  firmness,  &c. ;  some  authors  restrict  itv  upplicutii>i)  to  C' 
which  metals  resist  their  being  pulled,  or  torn  asunder;  as  the  actiun  ui  j  ui>^  .■ 
suspended  to  the  end  of  a  wire;  and  make  a  distinction  between  it,  mu6  ik 
term  tofietifttij  which  of  course  implies  tliat  force  by  which  the  parts  of  bo^ 
cohire.  The  real  distinction,  if  any,  is  however  so  reiined,  that  vt  of 
without  much  impropriety  treat  them  here  as  the  same  force. 

The  tenacity  or  cohesion  of  solids  is  measured  by  the  force  ' 
them  asunder ;  and  authors  on  the  subject  in  general  agrcr-. 
calculated  from  thr  trannerte  strent/th  of  tlie  bur  or  rod,  as  near,  «f  {i^l^B 
nearer  to  the  real  cohesion,  than  con  be  obtained  by  pulling  tb*  body  *MI^H 
but  we  find  that  this  assertion,  htnvevcr  correct  it  muy  apppear  from  al^^H 
reasoning,  is  nt  variance  with  the  most  prominent  facts  dtrivcd  fVom  ^^M 
experiment,  and  given  by  the  same  outhors.     By  the  ex;  T  Em^H 

it  iH  stated  that  a  wire  of  iron,  one-tenth  of  an  inch  in  dia  :ts  aj^l 

of  -ICOIbs.  to  pull  it  asunder;  and  according  to  Kumford,  lu.t'  ^    "^Q^| 

nr  rod  of  iron,  required  a  puU  of  tt;t,.')2Ulbs.  to  break  it.     ^  r^^J 

IranHverse  section  of  the  inch  rod  is  7S0  ;  in  other  words,  it  r  ^^M 

of    one-tenth    of  on    inch   in    diarnL'tcr  ;    therefore     tlir    .■■/,■■■•:-■■■-    '''^^| 
of   the   78    wires,    ought  according    to  the  doctrine   laid   ..  r.v..    ■...  If  (H 
to  ti:j,:r.;OIba, ;  but  7h   X   450,  make  only  3J.100;  and  lliua  ii    '-u--^*  -^^ 
cnlcuUtion  by  the  tronsversi;  stn-'Ugth,  taking  the  wire  for  our   i   •    ■         ■•   ' 
but  little  mure  than  tulf  tJie  real  tenacity  of  the  inrh  rod;  ai 
take  the  inch  rod  for  uur  datum  of  calculation,  wc  find  (78  ^  t 
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th  wire  Bhoulii  aiutain  a  faiTc  of  SUIbs.  Indeed,  rather  mori*  than tiiln,  for 
\,rt'u.;  ».>!,(  r.it.,|  u.> ,}.,  «">'<ij9pute  its  general  accuracy,)  thai  "the  cohestva 
by  wire-drnwhif*,  rolling,  and  hammering." 
_  vj  of  a  theory,  we  have  thought  it  necessary  to 
aj   It   migiit   prove  ol    very  serious  consequence,  were  an  engineer  (for 
)  to  construct  a  wire  hndge,  founded  upon   calculations  of  the  givcii 
«e  strength  of  a  rod  of  iron.    Hifl  only  aecun't),  it  appears  to  us«  woulcl 
prove,  hiiTueir,  the  actual  tenacity  of  uie  identical  material  he  etnplnys, 
i  iil.ice  much  diipendance  upon  the  ex|H;rimcut«  of  others;   for,  however 
Unly  the  latter  may  have  he«n  conducted,  or  faithfully  detiulcd,  there  is 
wiii'        "       .■■•  in    the  re^tilu   of  experiments  made  upon    the    same 
J  in  it  is  only  by  a  great  number  of  experiments  that  any 

ip')tuMiii.uu<ii  Lo  the  truth  can  be  obtained.  Mr.  John  Kennie,  who  has 
kuuably  and  ably  exerted  himself  in  this  field  of  inquiry,  found  many 
xconlitnt  results  aa  thvite  we  have  detected.  In  a  paper  furnished  to  the 
fiocicty,  llmt  engineer  statesi,  that  it  had  hecn  deduced  from  the  expcri- 
made  by  Kcynolai,  that  the  power  required  to  cruati  a  cubic  quarter  of 
of  cast  iron  was  4l8,000lb5.  avoirduputJi,  or  200  tons ;  whereas,  by  the 
of  tliirteea  experiments  mode  by  Mr.  Uenuie,  in  cubea  of  tbc  same 
t  amount  never  exceeded  10,3912!bii.=not  5  tons  I 

deairu  uf  obtaining  some  approximation,  which  could  only  bo  occom- 
cated  trials  on  the  subetancea  thenuelvca,  induced  Mr.  Rennie  to 
following  experiments. 

'  for  thia  purpose  was  a  powcrfullever  of  tlie  second clasaiJ 
.1  uf  the  best  Knglish  iron,  about  ten  feet  long,  one  of  thn 
bi.  HI-  i-fiiiK-d  into  n  rule-joint,  by  which  it  waa  attached  to  a  stout 
standard  of  wrought  iron,  that  was  bolted  to  a  massive  bed-platc  of 
;  the  hole  in  llic  cenire  of  ibe  joint,  and  the  pin  which  formed  the 
were  sccurateiy  turned,  m  as  to  move  slowly  and  freely.     1'he  lever 
ntely  divided  on  its  lower  cdge^  which  was  made  striiigfat  in  a  line 
ulcrum.     A  point  nr  division  was  selected,  at  tire  iochea  from  the 
at  which  place  was  let  in  a  piece  of  hardened  &tccL     The  lever  was 
by  a  weight,  and  in  this  state  it  waa  ready  for  operation.     Uut,  in 
keep  it  lu level  as  possible,  a  hole  was  drilled  througn  a  projection  on 
plate,  large  encugli  to  admit  a  stout  bolt  easily  through  it,  which  again 
rented  from  turniDg  in  the  hole  by  means  of  a  tongue  fitting  into  u 
groove  in  the  hole,  so  that,  in  order  to  preserve  the  level,  it  woa    i 
to  move  the  nut,  to  elevate  or  depress  tlie  bolt,  according  to  the  I 
ccimcn.     But  us  an  inequality  of  preiwure  would  still  arise,  from 
Uie  apparatus,  the  body  to  be  exftmined  was  placed  betweeu  two 
1,  tlie  nre^uru  being  communicated  through  the  medium  of  two    , 
ick  leather,  above  and  below  the  steel  ptecet,  bv  which  means  m  J 
ual  contact  uf  surfaces  wiis  obLoined.     The  scale  was  hung  on  a  loop  of  l 
cbiog  the  lever  in  an  edge  only.    At  first  a  rope  was  nsed  for  the 
ht,    which    indicated   a   friction    of    four   pounds,    but   a   chain 
e  friction  one  half.     Every  movable  centre  was  well  oiled, 
nie'a  expcrimenta  on  the  coheaive  itrength  of  cost  iron,  to  resist 
n,  thprc  were  four  kinds  of  iron  uded;  vn.   1.  Iron  taken  from  the 
a  large  block,  whose  crystals  were  simitar  in  appearance  and  mag* 
I  tlioi^p  evinced  in  tlic  frnctttre  of  what  is  usually  termed  gun-melid. 
taken  from  a  small  caiting,  closc^groinedt  and  of  a  dull  grcv  colour, 
coit  horixontalty,  In  bars  of  three-eighths  of  nninch  square,  eight  inches  j 
Iron  ca>it  Terticidly,  same  size  n»  lost.     These  castings  were  reduced  J 
.,,...f  .;,i.^^  to  one  quarter  of  an  inch  square;  thu*,  removing  the  " 
lly  surrounding  metal  castings.     They  were  all  subjected 
-re  then  presujned  to  be  tolerably  uniform.     The  weights 
the  best  kind  that  could  be  procured,  and*  a*  the  experiment 
ler  weights  were  usod- 

not  space  for  detailing  the  particular!  of  each  exp«rim«nt|  wt 
the  avertjfje  results  uf  them. 
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The  experiments  on  cast  irnn  inrnhfinf  nnr  fifrhthnf  nninrh,  ■pfrififfn 
7.033,  gave  1439  lbs.  avoirdupois,  aa  the  average  force  required  to  cnuh  dK 

On  specimens  of  the  same  iron,  one-«ighth  of  an  inch  square,  and  oaefti 
of  an  inch  long,  the  average  force  inquired  was  21 16  lbs. 

On  specimens  of  the  same  thickness,  but  varying  iu  length  from  oofr-bi] 
an  inch  to  one  inch,  the  average  result  was  1758  In. 

On  cubes  of  a  quarter  of  an  inch  of  the  same  metal,  gave  9773  lbs.  at 
average  result 

On  one-fourth  of  an  inch  cubes,  made  irom  horizontal  castings  of  ^ 
gravity,  7.113  gave  lU,114lb8.  as  the  average. 

On  one-fourth  of  an  inch  cubes,  vertical  castings,  specific  gnvi^  7.074, 
average  was  11,136  lbs. 

A  prism,  having  a  logarithmic  curve  for  in  limits,  resembling  a  oolomn, 
was  one-fourth  of  an  inch  diameter,  by  one  inch  long,)  broke  with  6954  lbs. 

The  trials  on  priams,  of  different  lengths,  one-fourth  and  one-balf  horisoai 
gave  9414  lbs. 

The  same,  vertical,  gave  9982  lbs. 

Horixontid  castings,  vaiying  from  three-eighths  to  aix-eighta  of  an  iocb  ^ 
gave  an  average  of  8738  lbs. 

Vertical  ditto,  gave  8536  lbs. 

ExperimenU  on  different  Metait, 

ibi. 

I  X  I  cast  copper,  crumbled  with 73 IS 

„       fine  yellow  brass  reduced  j^  with  32131  lbs.  with  .     .     10304 

„       wrought  copper    ,     .    .    •»    •    •  3427t 6440 

„        cast  tin is    *     •     ^^H ^^ 

„       cast  lead     ........  { 48S 

The  experiments  on  the  different  metals  gave  no  satirfactory  resolti.  Tk 
difficulty  consists  in  assigning  a  value  to  the  different  degrees  of  dimiooliM 
When  compressed  beyond  a  certain  thickness,  the  resistance  become  enoniMia 

Ea^perimenU  on  the  Sutpention  of  Bart, 

'Vhe  lever  was  used  as  in  the  former  case,  hut  the  metals  were  held  by  s^isn 
They  were  made  of  wrought  iron,  and  their  ends  adapted  to  receive  the  vS 
which,  by  being  tapered  at  both  extremities,  and  increasing  in  diameter  £«■ 
the  actual  section,  and  the  jaws  of  the  nippers  being  confined  by  a  hoof,  <» 
fined  both.  The  bars,  which  were  six  inches  long,  and  one  quarter 
w«re  thus  f^rly  and  firmly  grasped 

lbs. 

i  inch  cast-iron,  horizontal 1166 

k  ditto   ditto,  vertical 1218 

I  ditto  cast-steel,  previously  tQted      .     .         ...    8391 
I  ditto  blister  steei,  reduced  per  hammer    ....    8322 

i  ditto  shear  steel     .     .     ditto 7977 

i  ditto  Swedish  iron  .     .     ditto 4504 

i  ditto  English  iron  .     .    ditto' 3493 

•  ditto  bard  gun-metal,  mean  of  two  trials ....    2273 
I  ditto  wrought  copper,  reduced  per  hammer  .     .     .2112 

I  ditto  cast  copper 1]^ 

I  ditto  fine  yellow  brass 1123 

I  ditto  cast  tin 296 

I  ditto  cast  lead 114 

ExperimenU  on  the  Twitt  of  ^  huh  Bars, 

To  effect  the  operation  of  twisting  off  a  bar,  another  apparatus  wM|lifi 
Tt  consisted  of  a  wrougbt-iron  lever,  two  feet  long,  having  an  arcbad  bM^ 


TENACITY.  777 

t-rixth  of  a  circle,  of  four  feet  diameter,  of  which  the  lever  raprcsented  the 
tua  i'  the  centre,  round  which  it  moved,  had  a  square  hole  made  to  receive 
end  of  the  bar  to  he  twisted.  The  lever  was  halanced  as  hefore,  and  a  scale 
\g  on  dw  arched  head ;  the  other  end  of  the  bar  being  fixed  in  a  square  hole 
»  piece  of  iron,  and  that  again  in  a  vice.  By  this  apparatos,  quarter  of  an 
h  bars,  from  horizontal  castings,  were  twisted  with  weights  in  the  scale,  ave- 
ing  9lfaa.  15  oi.     The  vertical  castings  took  1 0  lbs.  10  os.  as  an  aven^. 

Om  £fereftt  Metait, 

lbs.  oz. 

Cost  steel 17     9  in  the  scale 

Shear  ateel 17    1 

Blister  steal 16  11 

English  iron,  wrought 10    3 

Swedish  iron,  wrought 9     8 

Hard  gun-metal 5     0 

Fine  yellow  brass 411 

Copper,  cast 4    5 

Tin    ... 17 

Lead 10 

(M  TwuU  of^fftrent  LengiJu.'—Horbumiml. 

lbs.  oz. 

i  by  I  long 7    3  weight  in  scale. 

i  by  f  ditto 8     1 

I  by  1  inch  ditto 8    8 

FerUeai. 

i  by  i  ditto  . 10    1 

i  by  I  ditto 8    9 

i  1^  1  inch  ditto 8    5 

Hoffixaotal  twists  of  quarter  of  an  inch  bars,  at  six  inches  firom  the  bearing, 
ik  an  average  of  9lba.  12os.  in  the  scale. 

Tkffista  of  ^  inch  tquare  Bart^  cast  konzorUaliy* 

qrs.  lbs.  oz. 

I  doae  to  the  hearing 3     9  12  end  of  the  bar  hard. 

i  ditto 2  18     0  middle  of  the  bar. 

I  &t  10  inches  from  bearing,  lever  in 

the  middle 1  24    0 


On  Ihitii  of^ffere}ii  Material*, 

!se  experiments  were  made  close  to  the  bearing,  and  the  weighte 
inlated  in  the  scale,  until  the  substances  were  wrench^  asunder. 


lbs.  oz. 

Cast  steel 19    9  weight  in  scale. 

Shear  steel 171 

Blister  steel 16  U 

English  iron,  No.  1 10     2 

Swedish  iron 9     8 

Hard  gun-metal »>    0 

Fine  yeUow  brasa 4  11 

Copper 4    5 

Tin 17 

iMd 1    a 
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MiseeUaneom  Experiments  on  the  Crudi  cf  1  atbie  moL 

lbi.ifair 

Elm  .    . 12M 

American  pine 1006 

White  deal 1928 

English  oak,  mean  of  two  trials 38G0 

Ditto,  of  five  inches  long,  slipped  with ....     .     .     2573 

Ditto,  of  four  inches  long,  slipped  with 5147 

A  prism  of  Portland  stone,  two  inches  long 805 

Ditto,  statuary  marble 3316 

Craig  Leith 8688 

In  the  following  experiments  on  stones,  the  pressure  was  coinnntBic*! 
through  a  kind  of  pyramid,  the  base  of  which  rested  on  the  hide  Icadter,  ai 
that  on  the  stone.  Thff  lever  pressed  upon  the  apex  of  the  pyramid.  X^ 
cubes  were  of  one  and  a  half  inch. 

Specgnr.  Sw-sr. 

Chalk 1127 

Brick,  of  a  pale  red  colour 2.085  1265 

Roe-stone,  Gloucestershire. 1449 

Hed  brick,  mean  of  two  trials 2.168  1817 

Yellow-faced  baked  Hammersmith    pariours  three 

times 2254 

Burnt  ditto,  mean  of  two  trials 3241 

Stourbridge,  or  fire  brick 3864 

Derby  grit,  a  red  friable  sandstone 2.316  7076 

Ditto,  ^om  anotlier  quarry 2.428  9776 

Killaly  white  freestone,  not  stratified 2.423  10264 

Portiand 2.428  10284 

Craig  Leith,  white  freestone 2.452  13346 

Yorkshire  paving,  with  the  strata 2.085  12S56 

Ditto,  against  the  strata 2.507  12856 

White  statuary  marble,  not  veined 2.760  13632 

Branley  Fall  sandstone,  near  Leeds,  with  strata  .     .  2.506  13632 

Ditto,  against  the  strata 2.506  13632 

Cornish  granite 2.662  14303 

Dundee  sandstone  or  brescia,  two  kinds      ....  2.530  1491S 

A  two-inch  cube  of  Portland 2.423  14918 

Craig  Lieth,  with  the  strata 2.452  15560 

Devonshire  red  marble,  variegated 16712 

Compact  limestone 2.584  17354 

Peterhead  granite,  hard,  close-grained 18636 

Black  compact  limestone,  Limerick 2.598  19924 

Purbeck 2.599  20610 

Black  Brabant  marble 2.697  20742 

Very  bard  freestone 2.528  21254 

White  Italian  veined  marble    , 2.726  21783 

Aberdeen  granite,  blue  kind 2.625  24656 

N.B. — The  specific  gravities  were  taken  with  a  delicate  balance,  mft^  |^ 
Creighton.  of  Glasgow,  all,  with  the  exception  of  two  specimens,  which  w«i*'f 
accident  omitted. 

Remark*. — In  observing  the  results  presented  by  the  preceding  table,  it** 
be  seen  that  little  dependence  can  he  placed  on  the  specific  gravities  of  ^^ 
so  far  as  regards  their  cohesive  powers,  although  the  increase  ii  certsinb|'f 
favour  of  their  specific  gravities.  But  there  would  appear  to  tie  some  nndel^ 
law  in  the  connexion  of  bodies,  with  which  the  specific  gravity  has  litde  to* 
'fhui^  statuary  marble  has  a  specific  gravity  above  Aberdeen  graiuCe,  f^ ' 
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9t  much  above  half  the  latter.  Again,  hardness  is  not  altogether 
r  strength,  inasmuch  as  the  UmestoneSf  which  yield  readily  to 
nevertheless  a  cohesive  power  approaching  to  granite  itseU^ 

made  on  the  transverse  ttnan  of  Cast  Bart,  the  endt  looee. 

Weight  of    Distance  of 

the  bars  bearings 

lbs.  oz.  ft.  in.  lbs.  ar. 

h  square 12    6  3     0  897 

ch  ditto 9     8  2     8  1086 

've  bar 14  2320 

h  square  through  the  dia- 

2    8  2    8  851 

vebar 14  1587 

bet  deep,  by  \  inch  thick      9    5  2    8  2185 

rvebar 14  4508 

>s  deep,  by  |  inch  thick      .     9  15  2     8  3588 

•vebar 14  6854 

I,  by )  inch  thick    ...    9    7  28  3979 
7iangles,'with  the  angles  up 
wn,  viz.,  with  the  edge  or 

p 9  11  2     8  1437 

gle  down 9    7  2    8  840 

t  bar 14  3059 

:ond  bar 14  1656 

idged  bar  was  cast,  whose 
ions    were  2  inches  deep 

ide,  edgeup 10     0  2     8  3105 

se  bars  contained  the  same  area,  thoagh  differently  distributed 


teide  on  the  Bar  of  4  inches  deep  by  |  inch  thick,  by  gimng  it 
rent  forms,  the  hearings  at  2  feet  8  inches,  at  before, 

lbs. 

Into  a  semi-ellipse,  weighed  7  lbs 4000 

olic  on  its  lower  edge 3860 

iches  deep  by  |  inch  thick 3979 

n  the  transverse  strain  of  Bars,  one  end  madefastf  the  weight 
fended  at  the  other,  at  2  feet  8  inches  from  the  bear  ing. 

lbs. 

lare  bar  bore 280 

lies  deep  by  ^  an  inch  thick 539 

',  the  ends  made  fast 1173 

cat  experiment  of  Emerson  was  tried,  which  states,  that  by 
rtion  of  an  equilateral  triangle,  (see  page  114  of  Emersou's 
bar  is  stronger  than  before ;  that  is,  a  part  stronger  than  the 
ids  were  loose  at  two  feet  eight  inches  apart,  as  before.  The 
I  the  part  was  intercepted  was  lowermost;  the  weight  wasap- 
}  above;  it  broke  with  1129  pounds,  whereas  in  the  other  case 
pounds. 

lbs. 

nth  inch  diameter  of  Lead  breaks  with     .        29}  Emerson. 

do.  Tin  do.  .        49}        „ 

do.  Cf^pper     do.  .      299}       » 

do.  Brass       do.  .      360         » 
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A  sMrc  vi  one-leath  inch  diameter  of  Siiver  breaks  with 

Oo.  do.  Jrom         do. 

llouiid  bur,  1  incb  do.  ,.  do. 


Iba 
370 

63:120   BumfM 


The  relative  cohetiTe  strength  of  the  metals  are,  according  to  Sickengto,  u 
follow  r — 

Gold 150,955 

Silver 190,771 

PUtina 262,361 

Copper 304,696 

Soft  Iron 362.927 

Hard  Iron 559.880 

But  their  hartltu-si;,  according  to  Carallo,  follows  this  urdar,  via.,  ImB,  Rs- 
itniim.  Copper,  Silver,  Gold,  Tin,  Lead. 

Banks  observeA  that  iron  is  about  four  times  as  strong  as  oak,  and  six  luin 
as  Ktroug  us  deal.  Wood  is  from  seven  Lo  twenty  times  weaker  tvmBS*0»i? 
than  longitudinally.     It  becomes  stronger  both  ways  when  dry. 

TKNON.  Tlie  end  of  a  bar  of  metal  or  piece  of  wood  rvduotd  li\  itt 
dimensions,  so  as  to  fit  a  hole  in  another  piece,  called  a  mortiac,  tad  tkn 
joininfi  the  two  together. 

TKNSION.     Is  the  state  of  a  thing  stretched;  this  term  ia  much 
engineers  to  express  the  tenacity  of  metals  and  other  substances,  when 
the  direction  of  their  length  ;  thus  a  wire  of  one-tenth  of  an  indt  in  di 
is  said  to  he  eai>able  of  resisting  a  tension  of  450  pounds. 

TENTER,  trier,  or  proier,  a  machine  or  frame,  used  in  the  dolli 
tory,  to  stretch  out  the  pieces  of  clutli,  and  make  them  set  even    •'•')  «<iM.m  It 
if>  usually  about  4?  feet  high,  and  fur  length  exceeds  that  of  tl  -  <-e  ^ 

cloth,     it  consists  of  several  long  Sfjuare  pieces  of  wood^  p.  '  iW 

which  iurm  the  harriers  of  a  menage;  so,  however,  ai  thai  the  (own  wm 
pieces  of  wood  may  be  raised  or  lowered,  as  is  found  requisite,  to  be  fixed  «Iib5 
height,  by  me^s  uf  pins.  Along  the  cross  pieces,  both  the  ujipet  aad  tW 
lower  one,  are  numerous  sharp  hooked  noils,  called  tenter-hooka,  on  wbiehtkc 
selvages  of  the  cloth  arc  hooked. 

TESSELLAl'ED  PAVEMENTS.  Pavements  of  different  coloured  Umm. 
tileo,  or  brick,  laid  chequer-wise,  or  h'ke  dice  (tesseloe.)  The  term  tesoeOattd  !*> 
Iiuwever,  extended  to  all  kinds  of  mosaic  patlems  or  designs. 

TEST.  Any  solid  or  fluid  body,  which,  added  (o  a  substance,  teaches  n  f 
distinguish  its  chemical  nature  or  composition. 

TilEATRE.     An  edifice  or  great  room  for  the  public  exhibition  of  «w 
renresentatioDS,  the  perfomiance  of  the  drama,  of  concerts,  the  detiTerro/suB- 
tihc  lectures  and  demonstrations,  &c.     Considering  that  the  description  ofs 
theatre  for  the  latter  purjwse  will  not  be  out  of  place  in  this  work,  and  b*M--^ 
ccptable  to  our  readers,  we  shall  here  annex  an  account  of  the  lecture  tkeiti>V 
of  the  London  Mechanics'  Institution;  which  otay  serve  the  purpoat  of  a  nsdf)  ' 
whereon  similar  undertakings  may  be  conslructt^I  and  arrangra^  making  Hik 
alterations  and  mudihcations  aa  will  better  adapt  them  to  other  ■'imMit*' *****- 

Tlic  front  of  this  institution  is  a  large  dwelling-house,  Mtuated  in  Stailh— f' 
ton  Buildings,  at  the  corner  of  Staples  Inn,  in  Holboro ;  iImp  low  rmmi  W 
which  are  employed  for  the  library,  reading-rooms  apparatus  rvonia,  labciatlTt 
&c«,  and  the  upper  as  the  private  apartments  of  tlie  Secretary.  Tba  ibtttni* 
|an  entirelv  new  structure,  built  at  the  back  of,  and  in  ooniMXMW  wU^  tl* 
^ouse.  The  first  stone  of  ilie  theatre  was  laid  on  the  2d  Deecmbar,  1014,  I7 
Dr.  Birkbeck.  the  nmnifici-nt  patron  and  enlightened  president  of  the  UHO- 
tution,  and  it  was  opened  for  we  on  the  8tb  of  July,  isis. 

The  annexed  /7y.  1  exhibits  a  plan  of  the  ground  floor  of  (he  « Wa  buiUiBtt 
on  a  scale  of  1  inch  to  20  feet 

The  doors  in  front  of  the  house  in  Southampton  Row  are  reprraeatfd  M  0- 
O,  office.     H.  hall  and  principal  staircase.     R  R,  reading-ruuiu  for  the 
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science  and  literature,  whicli  may  either  be  ominlted  in  the 
taken  home  by  the  members.  A  R,  ante-room  to  theatre.  £,  prini 
from  the  house  into  theatre,  e  e,  side-entrances  into  theatre.  Tf  the  theatre^ 
bounded  by  a  wall  ta  to  to,  of  tL  horse-shoe  form.  G  G  G  are  the  teats  ■ppO' 
priated  to  the  members  in  general.  C  are  those  allotted  exclusiTely  to  memMB 
of  the  committee ;  and  V,  those  for  the  accommodation  of  honoraiT  mrmboi, 
and  visitors.  N  is  the  entrance  into  the  theatre  from  Northombenand  Coot; 
and  M  is  that  leading  from  Middle  Row,  Holbom.  S  S,  two  eircnlar  ipini 
staircases,  which  proceed  from  the  basement  to  the  gallery.  Il  is  the  iecbntn* 
table,  behind  which,  at  P,  is  a  large  frame  for  the  exhibition  of  plani,  diagmni^ 
charts,  drawings,  &c. ;  and  when  these  are  made  into  transparencies,  they  sn 
illuminated  by  a  series  of  gas  jets  arranged  behind  the  fhune.  F  is  a  ftntnace,  od- 
ployed  in  the  chemical  lectures.  This  furnace,  when  not  in  nse^  is  closed  hj 
two  folding^doors,  which  are  elegantly  painted  to  correspond  with  the  ftldinp* 
doors  of  the  entrance  E.  The  six  black  spots  arranged  in  a  aemi-cirde,  shor 
the  site  of  the  iron  pillars  that  support  the  principal  gallery,  which  is  alsoof  the 
horse-shoe  form,  as  shown  by  the  curved  dotted  line  of  that  figure,  (alio  a- 
hibited  in  Fig,  2.) 

The  foregoing  plan,  although  only  descriptive  of  the  ^oumd-Jhor  of  the  fauiU- 
ing,  wUl  enable  us  to  explain  the  appropriation  of  the  rooms  and  offioes  of  the 
basement  underneath  it. 

Underneath  the  hall  H,  is  a  kitchen  and  store-room ;  nndemeath  the  leading- 
room  R R,  are  the  porter's  rooms;  and  underneath  the  library  L,  is  the  Ubon- 
tory  ofthe  same  area,  containing  furnaces,  and  other  requisites  for  diemieal 
investigations.  In  this  room  a  class  of  the  members  meet  weekly  for  mutosl  is- 
struction  in  chemistry,  minerology,  &c.  Adjoining  to  the  laboratory  is  asinsll 
workshop,  furnished  with  an  excellent  turning-lathe,  wcffk-bench,  and  Tariooi 
tools  for  the  construction  and  repair  of  apparatus. 

Under  the  theatre  is  an  extensive  class-room,  lighted  by  gasa,  where  prMi- 
cal  geometiTi  perspective,  architectural,  mechanical,  and  ornamental  drswii^ 
are  regularly  taught 

The  annexed  figure  (2.)  exhibits  a  plan  ot  the  fint^Jlo&r  rf  tke  Aoaiff,  together 
with  a  plan  of  the  gallery  of  the  theatre.     H  S  is  the  ascending  staircase  frnn  the 
hall  to  the  first-floor;  H  G,  the  gallery  leading  therefrom  to  the  several  apartment]^ 
all  the  doors  or  entrances  to  which  are  marked  with  ad,     C  R  isthecommittcf 
room,  furnished  with  a  large  table,  and  other  requisites,  to  accommodate  tbe 
meetings  of  the  committee  of  managers,  who  conduct  the  affairs  of  the  initits- 
tion.     This  room  is  19  feet  by  21  feet,  and  one  of  the  side-walls  is  coveredvhli 
a  glass  case,  furnished  with  a  splendid  collection  of  minerals.     A  R  is  the  uffr 
ratus-room,  or  museum,  furnished  wilh  glass  cases  around  it,  containing  as 
extensive  assortment  of  mechanical,  pneumatical,  hvdrostatical,  optical,  and  rltc- 
trical  apparatus ;  besides  a  great  variety  of  very  large  diagrams,  for  the  iU"- 
tration  of  those  subjects ;  and  an  assortment  of  mineral  and  geological  specimesi- 
This  room  is  open  for  the  accommodation   of  the  members  every  Tueedif 
evening,  from  eight  till  ten  o'clock,  to  afford  them  opportunities  of  inspect- 
ing the  apparatus,  conversing  together,  and  explaining  to  each  other  the  rnuln 
of  their  experience  and  observations.     This  mutual  interchange  of  informitiou 
is  calculated  to  be  productive  of  important  advantages  to  the  members.   Aclui 
for  mututtl  instruction  in  experimental  philosophy,  also  holds  a  weekly  meeting 
in  this  room.      M  li  is  another  room,  similarly  appropriated  to  the  last  nKQ* 
tioned ;  it  contains  various  models,  and  large  pieces  of  apparatus,  inconrenieBt 
for  exhibition  in  the  museum,  (A  R,)  and  an  extensive  collection  of  tnuiip*- 
rent  illustrations  of  various  sciences.     B  S,  the  staircase,  leading  to  the  upp« 
floors  of  the  liouse.     The  room  over  the  committee-room  is  a  class-room,  i" 
which  writing,  drawing,  the  Knglish  and  Latin  languages,  &c.,  and  occasioniHr 
stenography,  are  taught  in  tlie  different  evenings  of  the  week  ;  and  the  nx* 
over  the  museum  is  also  a  class-room,  where  mathematics  and  arithmetic  sr* 
taught.     The  other  rooms  in  the  upper  part  of  the  house  are  the  private  iptf*- 
ments  of  the  secretary,  who  resides  on  the  premises.     G  G  G,  show  ibe  i»* 
in  the  gallcrv  of  the  theatre,  rising  up  an  inclined  plane ;  the  front,  or  lowe» 
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t>w,  being  upoit  ■  level  with  the  first-floor  of  the  house,  and  the  higheatf  ur 
»ock  row,  hciitp  About  17  feel  aitovc  thu  tou'esU  N  S  is  the  lop  of  the  circular 
lone  tlAircaficlcadin};  from  ihc  entrance  in  Nortlmmberlond  Court ;  antl  M  S, 
rtaiuing  to  tLe  vatraiicu  trviu  Middle  Kow,  Holburu.     P  ia  the  pit,  or 


ground-floor,  of  ihe  ihentre,  the  plan  of  which  ii  given  In  Fig.  1 .     UL 

ro  jointed  braachea  for  ^'(("-light*,  each  contuning  tluee  burner?,  whirh 

Aioved  in  various  positioiit,  to  iuit  the  object!  to  be  illuminated.     The 
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dotted  lines  ooo,  show  the  plan  of  a  loftj  xectsngular  gaUevy;  even  vidi  the  tof 
of  the  semi-circular  gallery  G»  from  which  there  are  two  entnnoes  ttt  the  extit- 
mitieSf  and  another  in  the  middle. 
THEODOLITE.     A  mathematical  instrument  used  by  laad-enrveyen,  tm 

takine  angles,  distances,  altitudes,  &c.  This  instrument  is  Tarioualy  made,  and 
provided  with  subordinate  apparatus,  according  to  the  price,  or  the  requiremaits 
of  the  purchaser.  We  shall  describe  one  of  the  most  nneraUy  uaefiiL  Thii 
consists  of  two  (»>ncentric  horizontal  circles,  the  inner  of  which  nas^  at  the  endi 
of  one  of  its  diameters,  two  uerpendicular  columns,  on  which  rests  the  faoriioatil 
axis  of  a  small  meridian  telescope.  The  vernier  of  the  inner  eirele  is  made 
fast  to  an  arbitrary  division  line  of  the  outer  one,  and  both  eirdea  are  Bwred, 
together  with  the  telescope,  until  the  object  sought  for  appear*  in  its  field.  Tin 
outer  circle  is  now  fixed,  and  the  inner  one  is  tamed  round,  until  the  telucopi 
strikes  the  second  object,  whose  angular  distance  firom  the  first  is  to  be  mea- 
sured. The  inner  circle  is  now  fastened  to  the  outer,  and  by  means  rf  a  mi* 
crometer  screw,  the  thread  of  the  telescope  is  brought  exactly  upon  the  object 
The  arc  which  the  vernier  of  the  inner  circle  has  described  on  the  outer  one 
measures  the  angle  which  the  two  objects  make  at  the  common  centre  of  the 
two  circles. 

THEOREM.  A  propmitton  which  terminates  \a  theory,  and  which  ctn- 
siders  the  properties  of  tnings  already  made  or  done.  Or,  theorem  is  a  specu- 
lative proposition,  deduced  from  several  definitions  compared  together. 

THEORY.  A  doctrine  which  terminates  in  speculations,  without  any  riev 
to  the  practice  or  application  of  it 

THERMOMETER.  An  instrument  for  measuring  the  temperature  of  bodies; 
founded  upon  the  principle  of  augmentation  in  volume  of  fluids,  in  proportioo 
to  their  absorption  of  caloric ;  and  as  retnirds  aeriform  fluids,  the  principle  ii 
probably  very  correct :  but  solids,  and  stiU  more  liquids,  expand  unequally,  hy 
equal  increments  of  heat.  Thermometers  were  invented  aooot  the  bttinntog 
of  the  seventeenth  century ;  but  a  knowledge  of  their  author  is  involved  m  wne 
obscurity.  For  the  first  half  century,  after  their  introduction,  they  were  made  ■ 
a  very  rude  and  imperfect  manner ;  but  they  were  at  length  eonndcsably  sd* 
proved  by  the  Florentine  academicians,  and  received  subsequent  ameliorstiaai 
from  Mr.  Boyle,  Dr.  Halley,  and  Sir  Isaac  Newton,  as  well  as  from  eaataa^ 
raneous  philosophers  on  the  continenL  The  changes  whicl^  the  instmrnest 
underwent  in  their  hands,  (described  in  the  Ojcford  SneyeUyoa^Or)  we  sksll  not 
here  insert,  as  all  tliat  had  at  that  time  been  proposed,  were  liable  to  msnr 
conveniences,  and  could  not  be  considered  as  exact  standards  for  pointing  oit 
the  various  degrees  of  temperature. 

The  thermometers  which  at  present  arc  in  most  general  use,  are  Fuhrenbeit's 
De  risle's,  Reaumur's,  and  Celsius's.  Fahrenheit's  are  used  in  Britaia,  De 
risle's  in  Russia,  Reaumur's,  and  the  thermometer  centrigade,  in  Franee,  u>^ 
Celsius's,  the  same  as  the  last  named,  iu  Sweden.  They  are  all  mcicuriil 
thermometers. 

Fahrenheit's  thermometer  consists  of  a  slender  cylindrical  tube,  and  a  iiaiD 
longitudinal  bulb.  To  the  side  of  the  tube  a*  is  annexed  a  aoile  i^  wbich 
Fahrenheit  divided  into  600  parts,  beginning  with  that  of  &e  severs  coM 
which  he  had  observed  inlceland  in  1709,  or  that  produced  by  surroundiK^ 
bulb  c  of  the  thermometer  with  a  mixture  of  snow  or  b^teo  ice,  and  w 
ammoniac,  or  sea  salt.  This  he  apprehended  to  be  the  greatest  degree  of  coM; 
and  accordingly  he  marked  it,  as  the  beginning  of  his  scale,  with  0 ;  the  pa>^ 
at  which  mercury  begins  to  boil,  he  conceived  to  show  the  greatest  d^ree  » 
heat,  and  this  he  made  t!ie  limit  of  his  scale.  The  disUnce  between  iheie  t« 
points,  he  divided  into  600  equal  parts  or  degrees;  and  by  trials,  he  found  tW 
the  mercury  stood  at  thirty-two  of  these  divisions,  when  water  just  begin*  i« 
freeze,  or  snow  or  ice  just  begins  to  thaw ;  it  was,  therefore,  called  the  degTf« 
of  the  freezing  point  When  the  tube  was  immersed  in  boiling  water,  ^ 
mercury  rose  to  212,  which,  therefore,  is  the  boiUng  pMnt,  and  is  ju«  1^ 
degrees  above  the  former,  or  freezing  poinL  But  the  present  method  « 
making  the  scale  of  these  thermometers,  which  is  the  sort  in  moat  comm  hi  u*^ 
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is  fint  to  imnierge  the  bulb  of  tbe  thcrmometor  in  ice  or  mow  just  beginning  to 
thaw,  and  mark  the  pUcf  where  the  mercur)-  staods,  with  number  32 ;  iheu  immerge 
it  in  boiling  woter,  and  Agniii  mark  tbe  place  where  llie  mercury 
stands  in  the  tube  ;  which  mark,  with  the  number  212,  exceeding 
tbe  former  by  180,  dividing  therefore  the  intermediate  space 
into  180  equal  parts,  will  give  the  scale  of  the  thermometer,  and 
which  may  afterwanlt  be   continued   upwards   or   downwards    at 

Pleasure.       Other  thermometers   of  a   similar    construction    have 
cen  accommodated  to  common  use,  having  but  n  portion  nf  the 
above  scale.    They  have  been  made  of  a  small  size  and  portable 
a  form,  and  adapted  with  appendages  to  particular  purposes  ;  and 

the  tube,  Mrith  its  annexed  scale^has  ofUn  oven  inclosed  in  another 
thicker  glass  tube,  aUo  hermetically  jiealed,  to  preserve  the  thermo- 
h       meter  from  injury. 

In   1733,   M.  De  risle,  of  Petersburgh,  constructed  a  mercurial 
thermometer,  on  the  principles  of  Uenumur's  spirit  thermometer. 
I  In  his'tbcrmometer,  the  whole  bulk  of  quicksilver,  when  immerged 

H  in  boiUng  water,  is  conceived  to  be  divided  into  100,000  parts  ;  and, 

I  from  this  one  fixed  point,  the  various  degrees  of  heat,  either  above 

I  or  heluw  it,  are  marked  in  these  parts  on  tlie  tube  or  scale,  by  Uie 

■  Tarious    expansion    or    contraction    of     the   quicksilver,    in     all 

I  imaginable  varieties  of  heat. 

I  Tnc  thermometer  at  present  used  in  France  is  called  Reaumur's, 

I  but    it    is    very    different   from    tlie   one    originally   invented    by 

|_  Keaumur  in  1730,  in  which  spirits  of  wine  was  used  tu  indicate 
^Kr  tbe  degrees  of  expansion.  The  thermometer  now  in  use  in  France  u 
bH  filled  with  mercury  ;  and  the  boiling- water,  which  is  at  SO, 
^^  corresponds  with  the  212th  degree  of  FabrenbeiL  The  scale,  indeed, 
commences  at  tbe  freezing  point,  as  the  old  one  did.  'I'he  new  thermo- 
meter ought  more  properly  to  be  called  Ue  Luc's  thermometer,  for  it  was  first  made 
by  T>e  Luc.  When  I>e  Luc  bad  finished  the  scale,  and  completed  an  account  of 
It,  he  showed  the  mantiscript  to  M.  Dc  laCondamine.  Condaminc  advised  him 
to  change  the  number  HO ;  remarking,  that  sucb  was  the  inattention  of  physi- 
cians, that  they  would  probably  confound  it  with  Reaumur's.  Dc  Luc's 
modesty,  as  well  as  a  preditcction  for  the  number  80,  founded,  as  he  thought, 
on  philosophical  reasons,  made  him  d^cUne  following  this  advice  ;  but  ho  found 
Ire  eKperience,  that  the  prediction  of  Coudamine  was  too  well  founded.  The 
loermometer  of  Celsius,  which  is  used  in  Sweden,  bas  a  scale  of  100  degrees 
from  the  freezing  to  the  boiling-water  point 

The  thermometer  centigrade,  now  used  in  France,  has  the  scale  divided  in  the 
tame  way.  Many  other  thermometers  have  been  used  besides  these,  and 
consequently  observations  taken  by  ihem  ;  but  it  is  unnecessary  to  describe  any 
of  tbcse  more  minutely,  as  they  are  no  longer  used.  Tltose  who  wish  to  read  a 
more  particular  account  of  them  may  consult  Dr.  Marline's  Essays.  It  must 
be  admitted  that  disadvantages  attend  the  adoption  of  the  scales  of  each  of  the 
thermometers  we  have  described,  but  hitherto  the  sanction  of  long  usage  in  the 
countries  where  they  have  beeu  introduced,  has  prevented  their  being  su{)er- 
•eded  by  any  other. 

A  seu- registering  thermometer  has  been  invented  by  Mr.  Keith,  of  Ravel- 
Nooe,  which  is  considered  as  most  ingenious  and  simple,  a  6,  in  the  annexed 
figure,  is  a  thin  glass  tube,  about  fourteen  inches  long,  and  three-fourtlis  nf 
•d  inch  calibre,  close  or  hermetically  sealed  at  top.  To  the  lower  end,  which 
it  open,  there  is  joined  the  iirooked  glass  tube  t  e,  seven  inches  long,  and  fonr- 
Icnths  of  an  inch  calibr*;,  and  open  at  top.  The  tube  a  b  ia  filled  with  the 
strongest  spirit  of  wine,  and  the  tube  1/  e  with  mercury.  This  is  properly  a 
>pirit-of-wine  thermometer,  and  the  mercury  is  used  merely  to  support  a  piece 
of  ivory,  or  glass,  to  which  is  affixed  a  wire  for  raising  one  mdex,  or  depressing 
•iiolber,  according  as  the  mercury  rises  or  falls.  £  is  a  small  conical  piece  of 
i^cry  or  glass,  of  such  a  weight  as  to  Boat  on  the  surface  of  the  mercur)'.  To 
'he  float  is  joined  a  wire,  called  the  float-wire,  which  reaches  upwards  to  H, 
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Corretpondence  of  tke  Thfrmometert  ofFkBHiHa^tr  and  RvAUMOtt  tsadlJ^tiJ 
C&LS1US,  or  tiff  Cmti^ade  Thermomtter  of  the  modtm  French  Ckemui.%. 
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vh^p  U  terminaUH  in  a  knre  Iwtit  atripbtnn^Iea.  The  Foat-wii.',  by  nicnni^  nl 
tui  eye  at  h,  inovpseftsity  hIohv  thf  aniull  harmicburtl  trire  y  A.  //ore  two 
indexes  made  af  tnin  hiack  oilc'd  lilk.  which  \\'iiie  upwards  or  down- 
r\A^  wnrdfi  with  ii  t'otcv  of  not  more  (Imn  two  grainn.  The  one  placed 
<l  above  tlie  knee  points  out  ihe  j^reotest  rise,  and  the  one  pluced 
!  below  it  poi[it»  out  the  grcntest  fall,  of  the  thrrmometcr.  Vviien 
I  the  iniitrmnent  ii  to  be  pr^porcd  f'nr  on  obwrvition,  both  indexes 
J,/  are  to  be  hrouptil  dose  to  ihe  kiu'c  A.  It  in  evident,  tbfil  when 
li/i  the  nitfrcur^'  rtecs,  the  float  and  float-wire,  which  cnn  be  moved 
I  will)  tbu  Btiiullei't.  force,  will  be  pushed  upward*  till  the  mercury 
becomes  •tationnry.  A»  the  knee  of  ibe  floal-wiro  moves  upvrorda, 
it  will  carry  along  with  it  llic  upper  index  L  When  (he  mercurv 
itgnin  subnidetf,  it  leAtea  the  index  at  the  higbeit  point  at  whicK 
it  wu  fRiicd.  for  it  will  not  descend  by  itf  own  weight  :  an  the 
^]':  mercury  I'olli.  the  float-wire  does  the  sanie;  it  thpreforc  bringv 
along  wi'h  tt  the  lower  index  /,  and  continues  to  depress  it  till  it 
again  becomes  sfntionary,  or  aieends  in  the  tuhc;  in  which  citse  it 
leaves  the  lower  index  behind  it,  aa  it  bad  formerly  left  the  upper. 
Hie  scale  to  which  the  indexes  point  ia  placed  parallel  to  the 
ilender  barpaicbord  wire.  That  ilie  ceaJe  and  inuexca  may  Dot 
be  injured  by  the  wind  and  r^iin,  a  cvlindrical  gUss  cover,  close  at 
top,  und  iiiadt*  so  as  exactly  to  fit  iJie  part  ffj,  i%  placed  ovlt  it. 
As  a  knowledge  of  the  correspondence  between  thr  thfimit- 
mcteni  of  Ftihrenheit,  Reaumur.  :ind  Celsius,  are  indispensable  lo 
the  comprehension  of  the  scientiHc  labours  of  the  Freuch 
and  Ciermnn  pbilosophers  and  authom,  whether  in  the  original 
lanKungca,  or  the  English  translauons,  we  have  inserted  a  table  in  which  (he 
•iegree  of  any  given  temperature  under  212*  of  Fahrenheit  is  exnressed  by 
thiMe  of  Itenumur  and  Celsius:  we  omit  DeUale't,  its  use  being  confined  to  Rustia. 
ASf  however,  higher  degrees  of  temperature  may  bo  required  than  those  given  in 
the  table,  the  following  rules  are  given  for  changing  the  degrees  of  any  one  of 
ibc  scales  into  equivalent  degree?  of  another;  via.  each  degree  of  Fahreoheit 
in  <^qual  to  four-ninths  ol  one  of  Ueaumur;  as  Henuninr,  however,  reckpns  his 
degrees  from  (ho  freezing  point,  and  Fabruiibeit  S2°  briow  this  point,  we  must, 
w)ii'n  the  number  of  Fahrenheit's  degrees  to  be  reduced  indicate  n  Irniperalure 
kbove  the  froczing-point,  first  deduct  .'!2,  then  multiply  (he  remainder  by  4,  and 
divide  the  product  by  9.  Tlic  quotient  is  the  corresponding  number  of  degrees 
on  Benumur's  scale.  If  the  tempertilure  indicated  was  less  than  the  freezing 
point,  we  must  also  be  careful  to  take  t)ie  netual  number  nf  degrees,  reckonitig 
from  the  freexing  point.  Thus  4  degrees  above  Falirenheit's  zero  ib  2S  below 
Jiis  freezing  point ;  and  this  is  the  number  to  be  reduced  to  Reaumur's  sciUe. 
r  of  Reaumur  is  equal  to  21  of  one  of  Fahrenheit.     Multiply  the 

r  uf  degrees  of  Reaumur  by  9,  und  divide  the  product  by  4.    If  the 

-'  I         1    ir  were  minus,  the  quotient  must  be  deducted  from  32,  and 

'.I  .    I  lethe  equivaleiitdegreesof  Fahrenheit.  If  tile  given  degrees 

nut  n  iKii-.  (iu  quotient  must  be  added  to  32  degrees,  aodthe  sum  wilt  bo 
aivalcnt  ft<-..iight. 

h  degree  of  Fahrenheit  is  equal  to  i  of  one  of  tlie  centigrade,     rrocccd 
the  c&ie  of  Fahrenheit  and  Reaumur,  multiplying,  however,  by  5,  and 
^  by  9. 
CacIT  degrve  uf  Renumar  is  equal  to  1^  of  the  centigrade.     Multiply  the 
ren  immhcr  of  degrees  by  5,  divtde  (he  product  by  4,  and   the  quotient  will 
•'  lit  tiUHiber  of  de|i;rees  on  the  centigrade  scale. 

\  "f  tbr  e^ntiertide  i*cidp  is  equal  to  lour-tifthsof  RcaomUr.  Multiply 

lo  by  4,  and  divide  t!ie  produetbyS; 
I'f  dcgrccp  on  Reaumur's  scale. 
ii'v  of  distimilar    metjils   by    the   n.ime 
f!.  ..\\t>,  and  ha*  been   uitfnlly  employed  lo 

ihi.M.  ._M.uj..  ..-..u .M.  ..J.W....I.H  of  time-keepers  ;  and  recently  a  vety 

ilhle  aiu]  cuuienieui  thermometer  has  been  made  cm  the  same  prindpU*. 
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The  one  from  wliiclt  we  made  tlie  diagram  on  the  next  pa^,  u  emUined  io  k 
common-BJzcd  pocket-watch,  and  indicates  the  temperature  £rom  30*  fadav 
lecro  to  80°  Reaumur,  ei]ual  to  tlie  extent  from  zero,  to  312o  on  Fahrtnhek^ft 
■calc. 

It  consists  of  a  slin  of  steel  on  a  slip  of  brass  attached  (i^etiicr,  aa 
with  the  brass  inwaran,  into  a  circular  form  a  a.  and  fixed  to  the  ftajac 
watch  at  b,  immediately  behind  the  dial.  One  end  of  this  circular  nee*  ill 
inwards  at  c,  and  acts  upon  a  lever,  e  /,  of  ihc  third  order.  The  lerrr  met** 
upon  n  pivot  at/,  is  fumislied  with  an  adjustinf;  screw  ti,  and  a  toothed  t^gmwai  k 
The  teeth  of  this  segment  act  upon  the  teeth  of  a  small  pinioa  f,  hal^ 
projecting  pivot  of  which  an  index  A  is  attached. 

The  action  of  this  little  instrument  is  obvious ;  for  oa  the  interior  pot 
the  compound  circular  piece  is  of  brass,  which  is  more  expansible 
exterior,  which  is  of  steel,  on  increase  of  heat  will  cause  the  ring  to  open  I 
in  opening  it  acts  upon  the  lever,  and  by  that  means  turns  the  index.  mWA 
poinu  out  by  the  f^raduated  circle  on  the  face  of  the  watch  the  qi 
increase.     On  the  contrary,  when  a  decrease  of  heat  takes  place,  the 
have  a  tendency  to  close,  and  the  lever  being  kept  up  to  it  by  ■  small 
the  opposite  side,  acts  upon  the  indeXf  and  points  tiie  quantity  of  decrc 
tlie  temperature.     This  thermometer  indicates  a  change  of  temperature 
quicker  than  the  common  mercurial  thermometer,  owing  to  the  metals 
better  conductors  of  caloric,  than  wood  or  ghua,   the  substances  of  vfaieb 
are  usually  manufactured. 


A  TTiermometer  of  Contact  has  lately  been  invented  by  M.  F***'7^vi 
is  well  known,"  says  M.  Fourricr,  "  that  on  touching  dtffereni  .™'**I 
maintained  at  the  same  temperature,  the  same  calorific  impreaion  w  "* 
received  in  consequence  of  the  diiferent  conduclihility  of  thow  bodias.  "  ■ 
even  sufficimi  to  cover  those  bodies  with  a  thin  sheet  of  paper,  •■'^jjjj'! 
change  the  effect  of  the  contact     If,  then,  on  a  support  kept  at  a  eaniW 
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mpte,    at   that   of  melting    ice,    thin   sheets   of  diiTercnt 

ively  applied,  ibe  limple  contact  of  the  naked  hand  w  ill 

a^eat  number  of  them  according  to  tht;ir  order  of  conductibility  ; 

*  u  by  no  means  accurate;  and  is  liable  to  other  inconveniences. 

inftrument  may  he  considered  as  an  improved  hand,  and  minutely 

tto   facti  to   which   the   application  of  the  hand  only  makei  an 

>n.     Jt  18  extremely  simple ;  it  consists  of  a  cone  of  very  thin  iron, 

bercury.  and  terminated  at  iti  circular  base  by  a  skin  of  moderate 

L\  thermometer  is  placed  in  the  mercury  ;  it  is  this  skin  which  is 

piin  sheet  applied  to  the  support.     The  contact  is  very  intimate,  in 

fof  its  fiexibility ;  and  the  thermometer  indicates  the  variations  of 
By  this  instrument  many  curiuiid  facts  have  already  been 
1  For  instance,  it  has  been  shown,  Uiat  the  order  in  which  tbin 
wrent  substances  are  placed  one  upon  another,  influences  the  qunntity 
bb  passes  through  them  under  the  same  eitemal  circumstances. 
derpoaition  of  a  sheet  of  leather  facilitates  the  tranimisaion  of  heat 
I  cloth,  and  it  obsLnicts  it  from  cloth  to  marble. 
Iiometers  hitherto  described  are  very  limited  in  their  extent ;  they 

iout  to  us  the  lowest  degrees  of  heat  which  are  commonly  observed 
climates,  but  they  by  no  means  reach  to  those  degrees  of  heat 
fer}-  fumiltar  to  us.  The  mercurial  thermometer  extends  no  farther 
lof  Kahrenheit's  scale,  the  heat  of  boiling  mercury  ;  but  we  are  sure 
I  of  solid  bodies,  when  heated  to  ignition,  or  till  they  emit  light,  far 
(heat  of  boiling  mercury.  In  order  to  remedy  tliis  defect,  Sir  Isaac 
lR|ited,  by  nn  ingenious  experiment,  to  extend  the  scale  to  any  degree 
%ia  pI&D,  however,  was  not  found  convenient  for  practical  purposes. 
k  tlie  idea  suggested  by  Newton,  the  late  Mr.  ^^edgwood  invented 
ie  thermometer,  which  marks  with  much  precision  the  difTcrent 

fiitioo  from  a  dull  red  heat  visible  in  the  dark,  to  the  heat  of  an 
the  annexed  figure,  is  a  smooth  flat  plate  ;  on  wliich  are  fixed 
^  fljit  pieces,  a  quarter  of  an  inch  thick,  lying  flat  upon  the  plate, 
)$  that  are  towards  one  another  made  perfectly  cnie,  a  little  Airthcr 
one  end,  (han  at  the  other  end;  thus  they  include  between 
'Converging  canal,  which  is  divided  on  one  side  into  a  number  of 
small  equal  parts,  and  which  may  be  considered  as  per- 
forming the  otfices  both  of  the  tube  and  scale  of  the  common 
thermomcrtcr.  It  is  obvious,  that  if  a  body,  so  adjusted  as  to 
I  fit  exactly  at  the  wider  end  of  this  canal,  hv  aiYerwardi  di- 

[  minished  in  its  bulk  by  fire,  as  the  thermometer  pieces  are, 

f  it  will  then  pass  further  into  the  canal,  and  more  and  more 

10  according  as  the  diminution  is  greater;  and  conversely, 
that  if  a  body  so  adjusted  as  lo  pass  on  to  the  narrow  end, 
be  oflerwards  expanded  by  fire,  as  is  the  case  with  metals, 
and  applied  in  that  exnanded  state  to  the  scale,  it  will  not 
pais  so  far ;  and  that  tiie  divisions  on  the  side  will  be  tlie 
measures  of  the  expansions  of  the  one,  as  of  the  contrac- 
tions of  the  other,  reckoning  in  both  cases  from  that  point 
to  which  the  body  was  adjusted  at  firsL  •  is  the  body  whose 
alteration  of  bulk  is  thus  to  bo  measured.  This  is  to  be 
gently  pushed  or  slid  along  towards  the  narrow  end  till  it  is 
stopped  by  the  converging  fides  of  the  canal.  Mr.  Walker, 
to  whom  we  have  (Jready  alluded,  suggests  the  idea  of  a 
metallic  thermometer  which  shall  embrace  the  medium  be- 
tween the  highest  point  of  the  mercurial  thermometer,  which 
terminates  at  600  degrees,  ond  the  lowest  of  Wedgwood's, 
just  described,  which  commences  at  1077  degrees  of  Fohren- 
lUc  composition  is  formed,  not  liable  to  alteration  in  ita  quality 
■epealed  exposure  to  heat,  the  melting  point  of  which  isat  a  little 
res  of  Fahrenheit,  ond  its  boiling  point  at  1 200  degrees.  A  caw 
the  glass  case  for  the  ordinary  thermometer,  but  somewhat 
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larger,  contains  die  metallic  compoeitton,  and  the  acale  consiatt  in  a  deader 
graduated  rod,  equal  in  height  at  the  commencement  of  the  acale;  that  ii, 
when  the  metallic  composition  is  just  liquid  to  the  top  of  the  tube,  the  giadiutc4 
rod  terminating  at  the  bottom  in  a  thin,  circular,  flat  plate,  which  rests  or  fiosH 
as  it  were  upon  the  liquid  metal ;  and  in  proportion  as  the  Utter  expands  tad 
rises  in  tlie  tube  by  heat,  the  graduated  rod  is  buoyed  up,  or  raised  above  tbe 
top  of  the  tube,  pauing  through  a  perforated  cover  to  the  maximum,  or  boiling 
point.  The  thermometer  case  and  graduated  rod  are  formed  of  |Hpe-ffiakcn' 
clay,  previously  prepared  by  having  been  exposed  to  a  sufficient  AegtteofhaL 
The  scale  of  this  new  thermometer  is  an  exact  continuation  of  the  scale  in  tbi 
mercurial  thermometers ;  the  lower  degrees  of  the  former  cwfeaponding  with, 
or  indicating  like,  temperatures  with  the  upper  degrees  of  the  mmuiil 
thermometer. 

"  The  same  principle,"  says  Mr.  Walker,  "  I  mi^ht  observe,  admits  of  baqg 
extended,  for  the  purpose  of  ascertaining  the  variation  in  temptfratore,  up  to  the 
most  intense  heat,  perhaps,  that  can  be  required.  It  is  unneceasary  to  Mate  hcr^ 
that  the  influence  of  the  incumbent  atmosphere  upon  the  surface  oi  the  liqnid 
metal  within  the  open  tube  is  too  inconsiaerable,  even  at  the  commcneenest 
of  the  scale,  to  deserve  notice,  and  at  a  higher  temperature  diminishes  to  Be* 
thing ;  specially  if  the  whole  of  the  liquid  contained  in  the  thermometer,  m 
ought  to  be  the  case  in  every  thermometer,  be  completely  immwsed,  or  suljccted 
to  the  temperature,  the  degree  of  which  it  is  intended  to  indicate.  A  metliod 
similar  to  the  above,  1  should  think,  might  be  applicable  to  the  punnsi  of 
showing,  in  a  ready  way,  the  d^free  of  expansion  in  metals  by  heat ;  wt  i3at 
elongation  of  a  cylinder  of  any  metal,  by  increase  of  temperature,  is  mneh  tos 
small  to  admit  of  its  being  a  convenient  measure  of  temperature.  I  should  doI 
despair,  however,  availing  myself  of  eve^  advantage,  vis.,  increasing  tbe  leosth 
of  a  metallic  wire,  by  giving  it  a  spiral  form,  in  order  to  comprise  a  considoabb 
length  in  small  compass,  with  the  application  of  the  lever-index,  and  a  good 
magnifier,  upon  constructing  a  thermometer  upon  this  principle,  so  as  to  rsMff 
the  scale  apparent  even  to  single  degrees ;  using  silver  for  tne  lower  trin|Mr»' 
tures,  and  ptatina  for  the  higher,  or  employing  iron  wire,  only  up  to  its  ultimate 
point  of  expansion  in  a  solid  state. 

THERMOSTAT.  The  name  given  to  an  instmment  invented  and  receal^ 
patented  by  Dr.  Ure,  for  regulating  temperature  in  vaporization,  distillsudi> 
and  other  processes,  in  which  the  agency  of  heat  is  required.  It  is  effected  bj  in- 
creasing or  diminishing  the  size  of  the  apertures  through  which  the  cilonlic 
medium  is  transmitted.  The  nature  of  the  contrivance,  and  its  mode  of  idiflB) 
will  be  understood  by  reference  to  the  annexed  diagram. 


a  6,  reprMcnt  a  compound  bar,  composed  of  two  flat  pieces  of  metal,  ptwe^'^'s 
different  powers  of  expansibility  by  the  same  increase  of  temperature,  wdif 
iron  and  xinc,  flrmly  rivitted  together.  Now,  suppose  the  most  •^T*"''^' 
metal,  the  zinc,  placed  on  the  upper  side,  the  compound  bar  will  bend  downstf* 
to  the  position  represented  at  a'  ^ ;  and  by  diminution  of  the  tempsrsto'' 
below  that  at  which  the  metals  wer^  rivetted  together,  a  flexure  in  the  dio- 
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tinn  voiiM  iftke  pUce  ;  ind  thus  a  motion  is  obtained  from  any  chan|^e 

inititr^,  which  may  be  made,  through  the  medium  of  lewrs,  availnble  in 

the  CHUM  of  chanpc.  by  aUcrinj^  the  size  of  the  opening  through  which 

tru  otTectril.     La:t  e  rt>pro9t.-nt  a  slop-cock,  ihitnt^h  which  stoatn.  hot 

othiT  fluid  enters,  to  communicate  heat  to  Uic  vcisel  coiitaiitin^  tiio 

It  n  h,  and  let  r  rV  be  a  lever  or  handle,  by  which  the  cock  i»  turned, 

to  thu  compound  bar,  by  the  connecting-rod  d  h ;  also,  let  tlie  pUig  or 

:k  b«  sn  adjusted,  that  it  tihall  ba  partially  open  when  the  lever  is  in  the 

rteuted  by  rU;  and  less  open  when  in  the  pouitinn  represented  bv 

14  evident,  that  any  inoreaie  of  temperature,  beyond  that  to  which 

lent  may  have  been  adjusted,  would,  by  causing  the  iTittnmtent  to 

rnrds,  immediately  diminii^h  the  passage,  and  couttequcntly  the  sup- 

team.  h'»l  water,  or  whatever  fluid  maybe  used  for  coramunicHtiii|>  lioat. 

the  contrary,  a  diminution  in  tlio  ttraperaturc  would  cause  tlie  bar  to 

iwanU,  and  tlius  increase  the  passage  for  the  admission  of  a  greater  quan* 

!  hcrttin?  vapour  or  fiaid. 

tentce  gives  a  variet}*  of  examples,  of  the  application  of  his  thcmio- 

re^dating  the  admission  of  heating   fluids,  as  well  as  for  refruUting' 

Itilation  of  room:*,  pubhc  buildinf^s,   &c.,  some  of  them  di^pluviiit;  cun- 

1e  ingenuity;  but  they  all  depend  upon  the  principle  above  explaiuedy 

ircfnre  we  have  not  deemed  it  necessary  to  describe  them. 

iMHLE.     A  metallic  case,  worn  by  tailors  and  scmpstressea  upon   the 

for  the  purpose  of  pressing  needles  through  the  stulFin  sewing.     An  in- 

tt,  answering  the  same  purpose,  is  wurn  by  sailors  and  sait-makers  in  the 

"  their  bands  by  ktraps  which  fasten   it  thereto;  they  arc  technically 

lalms,  and  are  boiaU  circular  pl.itcs  of  cast  iron,  indented  on  the  surface. 

15  tile  name  alto  given  to  circular  rings  of  iron,  hollow  on  the   onLsidc. 

which  envelopes  it  to  be  securely  imbedded  therein  ;  a  metallic  eye  is 

led,  for  passing  uiiother  rope  through,  or  hanging  on  to  it  by  a  book,  % 

&'C. 

KSHING-MACIUNE.    An  apparatus  for  separating  the  grum  from  the 

Machines  for  this  purpose  were  cjintrived  a^  far  back  as  17.Ti;  tbew  were 

rnbly  improved  by  Mr.  Andrew  Meikle,  in  1785,  who  took  a  patent  for  hit 

^ments.  which  aredcscribedin  the  "Repertory  of  Arts."  Since  that  lime 

ndergone  vannnsameliorations;  and  the  conitniction  ofthosewhich 

■ployed  Dt  the  farm-houses,  may  be  briefly  described  as  consisting 

ive  drums  or  cylinders ;  around  the  first  which  comes  into  operation 

arms,  or  beaters,  which  arc  made  to  revolve,  and  thereby  strike 

bpplied  underneath  them  by  feeding  rollers.)  with  great    rapidity. 

thereshed  com  is  carried  on  by  the  motion  of  tlie  feed  rollers,  to  two 

straw  shakent.  which  consist  (at  before  mentioned)  of  a  rotative  frame, 

ith  nuim  '  that  lif^  up  and  shake  the  straw,  so  as  to  force  from 

it  the  gi  .  '*f  ii  10  fall  through  a  grated  floor,  into  a  large  hop- 

alh.     From  i  '>'  corn  i«  conducted  toanolher  receptacle,  and 

ige  winnow-  i  ^  driven  with  great  velocity}  that  separate  the 

blnwinc  it  «»;.v   in*  .it.tither  receptacle.     Of  course  the  power  by 

ch   machines  are  driven  depends  upon  local  circumstances  ;  but   in 

l.#^rei-.\rh(»el  is  employed,  worked  by  the  united  foree  of  tlirte  horses; 

mounted  with  a  large  horizontal  wheel  wbicli  drives  a  pinion 

:t   of  tlie  threflhitig-miichine  ;  and  the  main  altaft,  by  suitable 

ives  niixion  at  the  reauisite  velocities  to  the  parts  we  have  described. 

**      A  regular  periodical  current  nf  vrnier,  setting  nllernately  in    a  flnx 

and  (generally  considered  to  Ik-  produced  by  the  influence  of  tlie 

Tlie  sagacious  Locke,  in  drscribing  the  theory  of  thr  tides,  obscr^-ea, 

lotion  nf  thi?  wiiter  railed  the  tides,  is  a  rising  and  falling  of  tla*  <tea  ; 

ihbi  U  the  Hltrnetion  of  the  moon,  whereby  tlic  part  of  the  water 

.■  ■  ■   \    ■  -x  (|,(.  inooH,  iK'iiig  n»<»"l  Rlr<i      '         ■        r  d,  is 

Mf*c  two  opposite  elevation.'*  m;  of 

■'''■"  I  he  motion  of  the  mn.  ,.  ,, ^.ist  to 

I  (ifltits  of  lite   c'r>ntiuenls,  from   thence 
XV.  .  ■•  and  ebbs  in  narrows,  sen>.  and  rivei-K. 
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TIDE-MILLS. 


TIDE-MILLS.     Are  mills  or  any  lund  of  machinery  moved  hf  ih§ 
and  flowing  of  the  tide.     MiUs  of  this  kind  arc  noi  very  common,  oa 
of  the  great  expense  of  their  construction  ;  but  in  tiituatJona   whinv 
risei  to  a  considerable  height,  and  where  the  fu^l  required  fur  a 
is  high,  and  the  first  cost  can  bo  mctf  tide-mills  may  be  very  advanta^mslyl 
constructed. 

The  origin  of  tide-mills  in  this  country  does  not  appear  to  he  recorded ;  bBtj 
the  able  Bclidor  ascribes  the  invention  to  a  master-carpenter,  at  Dunkirk^  nfi 
the  name  of  Perse.  MiUs  to  be  worked  by  the  rising  or  railing  of  the  bd*, 
admit  of  great  variety  in  the  essential  parts  of  their  consiructjon  ;  but  tiuti 
variety.  Dr.  Gregory  observes,  may  be  reduced  to  four  geneml  heads,  aeeopfia|] 
to  tlie  manner  of  action  of  the  water-wheel.  1st,  the  watei^wbeeJ  may  ttni 
one  way  when  the  tido  rises,  and  the  contrary  when  it  fall*.  2d,  the 
wheel  may  be  mode  to  turn  always  in  one  direction,  dd,  tbc  wutei^wbeci  msf 
rise  and  fall,  as  the  tide  ehbt  and  flows.  4th,  the  axle  of  the  wuler-whrdj 
be  50  fixed  as  that  it  shall  neither  rise  nor  fall,  though  the  rotary  mutiua 
be  given  to  the  wheel,  while  at  one  time  it  is  only  partly , at  another  com] 
immersed  In  the  fluid. 

Some  very  ingenious  suggestion!  for  the  constructiDn  of  a  tide-mill  appauel 
some  time  since  in  a  scientific  journal,  in  which  (he  arrangements  dilTerisrasf 
essential  respects  from  those  apparently  contemplated  tn  Dr.  Grrgory's  ds0i£' 
cation.     Wc  shall  insert  the  description  in  the  autlior'a  awn  words. 


i^L 


In  this  plan,  "  the  water  is  compelled  to  flow  in  and  out  of 
a  manner,  that  tlie  greatest  force  shall  be  obtained  from  its  i 
annexed  diagranm  are  introduced  to  illuslrflte  'I- -  '„ii,.,. ..,,.     . 

Fig.  I  represents  a  perpendicular  projection 
supposed  to  be  drawn  longitudinally  and  vcru.  _    . 
worlt.     h  V  show  the  respective  hrights  of  the  water 
gate  * ;  the  Husbe%  i  on  b't  side,  and  X-  on  c>,  are  -  _ 


TIDE-MlLt-S.  7»3 

the  nominatmn  of  ihe  partSictbe  water  if  6owing  from  the  basin 

>prt«cnts  a  perpemlicular  projection  of  the  princiMl  norts  on  a  pUiie, 
be  drawn   Istitudinall^'  and  vertically  througn  tne  cmtre  of  th« 


hows  the  level  of  th«  water  when  flowing  from  the  represented  aide  ; 
of  the  fliishei  under  tht^e  circum stances  arc  shown,  i  being  open) 
d;  V  «haws  the  level ;  vice  tvmif  the  position  of  the  Buslies  in  this 
*n,  i  being  closed,  ftiid  X:  upeu.  An  objection  may  arise  from  the 
the  quantitv  of  water  at  the  spring  and  neap  tides.  To  counteract 
'  U  introduced  into  the  flood-gate  <,  which  may  be  opened  and 
fr  as  there  is  a  redundancy  or  deficiency  of  water:  ihia  may 
ted  by  ceutrifuga)  bnlU,  or  by  the  attention  of  the  individual  wbo-^ 
of  the  works.     It  should  be  entirely  opened  wheu  tlie  mill  is  not 

|h  this  plan  is  more  particularly  adapted  for  harbours  and  the  tideway 
et  tliere  are  few  parts  of  the  coast  on  which  such  a  mill  might  not  bo 
If  it  h«  on  a  sundy  beach,  a  largo  wooden  tunnel  should  be  laid 
lowest  tide  level,  in  order  to  introduce  water  upon  the  flood-gate. 
had  better  be  constructed  of  wood,  as  then  the  sides  of  it  may  be 
ieh  ii  of  great  advantage,  to  produce  a  leas  variable  current ;  but  U 
ratedt  and  lined  with  clay,  which  should  be  covered  over  with 
order  to  prevent  the  clay  from  being  washed  olT  Kit  be  on  a  rocky 
~  ~  e  exposed  to  a  surf;  there  should  be  a  smalt  tunnel  excavated, 
tted  lines  at  t.)  The  basin  in  this  case  is  easily  formed;  I 
an  excavation  uf  tliv  capacity  of  one  of  our  first-rate  ships,  and 
n»et  deep*  wuuld  coulojii  water  enough  to  two  pair  of  etuiiea  for  a 


Uoating  mill,  of  which  the  form  of  a  grotmd  plan  U  as  /jta  x. 


U 


tJt»  becmuse  the  buOding  may  l>e  xdorm^ 
t»  hmr  ibc   premure  on  the 
give  A  proper  direclion 
;  e  the  »et  or  harbour ; 
■ttAched   to   the  mill,   and 
iW  ttde;^',  the  wat^r-wheel; 
on  che  wheel ;  ki  ditto,  for 
■  nntiling  the   influx   of  water 
^  m»  ttde  ;  c/,  the  channel  rut  in 
id  mik  below  low-water    mark, 
htt  vi  the  tide  above,  into  which  are  inserted 
placed  on  the  flood-f^Hle,  in  orcJffr  Ut 
of  timber,  supported  by  pieces  o  o»   _ 
diagonally,  wilh  respect  to  the  beam  itwU; 
>  4Ctaaniff  tka  Iwrixontal  pressure  of  the  bmldine  oo  tbt 
.a  paHam  ^km  place  on  each  beam  alternately,  aiui  the  iw 
jita;  «  •  an  4»or*,  the  upper  one   may  receire  the  eoni  sr 
im  mM  tt  aft  a  proper  level,  and  the  lower  one  dischar^  Ar 
^*ia  ^<— wait  «ii«atToD  ;  leather  is  placed  in  the  joints,  in  wcba 
>  A  yiae— i  iba  water  from  getting  through  between  the  slide  loi 
T^im  mm  two  wttt  r  wheel*,  in  order  thattbepreuurvan  the  eroem 
l«apM«aL  ^ 

..  aU  «a*  saeflteU  at  East  Greenwich,  on  the  right  bank  d  tW 
—.^m  (fa*  «fipecuoa  of  Mr.  John  Lloyd,  an  engineer  of  Westaiia^ 
4ftw  Sidtmmmig  wiU  convey  an  idea  t  the  detaila  are  gireu  by  L)r.  ORfwy 

^1  i»  itttaniad  la  erind  com,  and  -works  eight  pair  of  tlonci.    "Ht 
t  ^wtMaaaa  flfaUel  to    the  course  of  the  river,  meastim  40fM 
•  \k»  vbole  of  this  may  be  opened  to  the    river  by  dmt*- 
.■Riad  down  to  tlie  low-water  mark  in  the  river,  there  ii  a  W 
-«^  m  tfca  bmU  ;  through  the  water-way  the  water  prcwcs  durit; 
a  laigc  reaervoir,  which  occupies  about  four  acres  of  Isod; 
b  a  amalter  one,  in  whicli  water  ia  kept,  for  the  pofpM 
*"   at  low  water  to  cleanse  the  whole  works  framnid 
otherwise,  in  lime,  c\vs  the  machinerj-. 
Id  axle  in  a  poxition  parailel  to  the  side  of  the  rtwr, 
■  mW  Ift  db»  dMee-^rates  which  admit  water  from  the  river ;  the  Ici^ 
M  %«<  ita  diameter  11  feet,  and  iu  number  of  float-boardi  U 
iM«  each  run  on  in  one  plane  from  one  end  of  the  wheel  tttb 
tda  ki^  of  the  wheel  is  divided  into  four  equal  portli 
iM^Warda  belonging  to  each  of  these  portiuna  fall  gt 
r,  each  by  one  fourth  of  the  distance,  &om  ona 
«A  the  circumference  of  the  wheel. 
-  -ntendcd  to  equalize  the  action  of  water  upon  the  wW. 
-t^  by  jerks.     The  wheel,  with  ita  incumbent  apparsis*. 
j^  lb*  whole  of  which  is  raised  by  the  impulse  ot  t' 
through  the  sluice-gatea.     It  is  placed  in  the  m 
a  patsage  on  each  aide  of  about  six  feet.  Tor  t: 

lir,  besides  thot  which,  in  it*  motion,  turns  the  wi 

M^  haa  risen  to  the  highest,  (whicli  at  this  mdl  is  c<!-.^ 
■alt  wirk,)  the  water  ia  permitted  to  run  back  again 
vivar.  and  by  thia  meana  it  gives  a  rotary  motioa 
iry  direction  to  that  with  which  it  moved  when  it 

tff  red  earthenware,  used  for  the  covering*  of  buitdii 
purposes.     They  are  made  of  th«»  Uttrr  kind  t/l 
B*«  from  stones  and  other  forcipn  mattrr;  then  «n 
to  the  purposes  required,  and  baked  in  kiJn». 
Wr  or  lever  employed  to  turn  the  rudder  io  tlosuu^'ew^ 
««Mnng. 
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I  Tilt  «wTiiug  or   ctno\yy  ipread   over  boaU,    vAggon«,  nnd  ottitn- 

BAMMEIt     A   Urge  hcat^  hammer,  worked  by  machinery-.     Sco 

K  According  to  Mr.  Locke,  is  "  the  meamre  of  duration."  "  We  acquire 
Ba  of  lime,"  «ayi  Dr.  Uobi«on,  "  by  ourfacuUy  of  memory,  in  obsening 
Biiuii  «f  cveiiti.  Time  is  conceived  by  iii  as  unboundrd,  continuous, 
Kou«,  uticliA liveable  in  the  order  of  its  part%  mid  divisible  without  end. 
HAries  between  successive  portions  of  time  muy  be  called  instants,  and 
idllions  of  it  may  be  called  moments.  I^me  is  conceived  as  u  proper 
Knade  up  of,  and  meojiurod  by.  its  own  parts.  In  our  actual  measure- 
KVmploy  some  event,  wliirh  we  imagine  always  to  require  an  equal 
B(a  acuompltshmeut;  and  this  time  is  employed  as  a  unit  of  time 
Bn.  in  the  surne  mormer  hs  we  empk»y  a  ftxit-rule  as  a  unit  of  eiten- 
p     '  :li)s  event  is  accoiiiplinhfd  during  some  observed  operotion, 

h  ne  that  the  time  of  the  operation  contAtn<t  this  unit,     ft  Ja 

hjKv  iiiLuiii  that  the  time  uf  a  hcnvy  body  falling  144  feet  is  ihricM  aa 
Hie  time  of  tuliin;*  16  feet ;  becanxe  a  pendulum^  Z9i  inches  lonf^,  makes 
Hitions  in  the  Unt  c&ie,  and  one  in  the  lasL"  "  iTiere  is  an  analogy/* 
leurncd  nntlior,  "between  the  afiuctions  of  xpace  and  lime,  so  obvious, 
Bojit  lan^Mii^^ca  the  same  words  are  UHed  to  eitpress  the  aifcctions  of 
Ilcnccit  is  tlmt  time  may  be  represented  by  lines,  and  measured  by  mo- 
ir  nnitorm  mouon  is  the  simplest  succession  of  events  that  can  be  con- 

tThis  further  analogy  also  occurs  betwei-n  time  and  space,  naintdy, 
space  all  things  arc  plac4*d  in   tlie  order  of  situation,  so  in   time  all 
Mcur  in  the   order  of  succession.     (Si?e  Etrmenta  of  Merhanical  PAilo' 
by  John  Hobison.  LL.D.i  Vol.  I.)      Like  place,  time  may  also  bo  dift- 
inio  ab^'ilutc  and  rclatire.     A-1b*olvte  time  is  lime  considered  in  itselC 
|ny  n  lulioii  to  bo<liek  or  their  motions.     Htlat'tre,  or  appartut  time,  is 
Ic  measure  of  nny  diinition  by  mciins  of  motion.     Time  i*  uha  aitro- 
ItfT  civil,     ^ttranfitnifal  time  is  that  of  which   the  computntion  and 
■  ntiiil  MiU'ly  on  the   motion  of  the  heavenly  biwlies.     tVri/  time  is 
'>dified,  and  accommodated  to  the  purposes  of  civil  life. 
iL.     An  instrument  for  measuring  time.     See  lloRotour. 
A  mcitil  uf  a  white  colour,  intermediate  between  silver  and  lead.     It 
dy  harder  than  Ivtul ;  scarcely  ut  all  sonorous ;  very  ninlleabte,  being 
extrnuun^  under  the  hammer,  to  about  a  two-ihousnrnlth  part  of  an 
ickticiis.     The  ordinary  tinfod  is  about  a  one-tbousnndth  pnrt  ot'  an 
Tin  has  a  uligbt  inip)pasant  tnsle,  and  emits  a  peculiur  •imell  when 
(jwcifie  gravity,  7.201.  It  is  verv  flexible,  producing  a  remarkable  crack 
when  bended,  i)ie  loudness  of  which  is  a  common,  though  not  very  oc- 
of  ila  purity.     Tin   utelLs  ut  442"  Fahr. ;   when  fre»h   cast,   or   fresh 
If  u  ...IV  brilfinnt,  bill  it  gradually  loses  its  lustre  by  exposure  (o  the  air, 
^h-while  lint,   which  does  not  sensibly  change.     Like  lead, 
y  lo  fusion,  it  is  brittle,  and  may  be  easily  broken  up  by  a 
when  It  exhibit!  a  grained  or  fibrous  texture.     It  may  also  be  reduced 
by  agitation,  at  the  period  of  its  trousilion  from  the  solid  to  the  fluid 

lereral  kinds  or  qualities  of  tin.     The  Cornish  block  tin  is  usually 
'uf  about  three  cwt  each  ;  which  are,  however,  run  into  smaller  masses, 
ID  lbs.  each,  for  tlie  con%'cnicnce  of  trade.     Tlie  common  block  tin  is 
^tth  a  minute  quantity  of  other  metals,  generally  copper,  to  *he 
It  a  thousandth  part.     **  Refined  block-tin  "  is  in  blocks  ff  tin 
'""  '•  "•'--.  of  n  few  ounces  each.     The  *'  grain  tin"  is  the 
IS'  iniln,  being  obtained  from  the  pure  oxide  of  tin 

....:!.     It  is  first  cost  intiO'locks  of  about  120  lbs.  eiich, 
rardi  mcllrd,  so  as  to  separate  it  intn  fragments  resembling  rocks; 
udured  by  lettinir  the  nietnl  fall,  when  Imrely  fluid,  from  a  grrat 
le  tin  imported  from  the  Kost  Indies,  particularly  Malacca,  Is  c*- 
pure,  and  considered  the  besi  for  organ  pipes,  and  loaie  other  uses. 
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The  Ub  ore  of  Cornwall,  obtained  from  the  liitnei,  it  tCamped  to  nJiict  it 
into  fragmenta,  then  washed,  to  separate  the  earthy  rhatter,  and  aftemrii 
roasted  in  a  reverberating  furnace  ;  which  process  is  repeated  until  the  im^ 
•hows  it  to  contain  at  least  half  of  its  weight  of  metal,  when  it  is  scdd  to  the 
smelters.  In  this  state  it  is  mixed  with  culm  and  slaked  lime,  well  mustcoed, 
and  then  smelted  in  a  reverberating  furnace,  capable  of  reducing  about  7  c«t 
at  a  time.  J^  given  weight  of  tin,  produced*  from  Cornish  ore,  consumes  abott 
double  its  weight  of  coal  in  the  operations  of  roastine  and  ameltinf.  Betveet 
three  and  four  thousand  tons  of  tin  are  produced  annuany  from  the  nunet  of  Con- 
wall.  Chaptal  says,  that  if  tin  be  kept  in  fusion  in  a  lined  crucible,  and  the 
surface  be  covered  with  a  quantity  of  charcoal,  to  prevent  its  calcination,  tht 
metal  becomes  whiter,  move  sonorous,  and  harder,  provided  the  fire  be  kept  19 
for  eight  or  ten  hours. 

Mercury  dissolves  tin  with  great  facility,  and  in  all  proportions.  To  make 
this  combination,  heated  mercury  is  poured  on  melted  tin  ;,  the  ccmsistaice  of 
the  amalgam  diSers  according  to  the  relative  proportions  of  the  two  metals. 

Nickel,  united  to  tin,  forms  a  white  and  brilliant  mass.  Half  a  part  of  tin, 
melted  with  two  parts  of  cobalt,  and  the  same  quantity  of  muriate  or  soda,  far- 
niahed  Beaume  with  an  alloy  in  small  close  grains  of  a  light  violet  coloar.  Eqasl 
parts  of  tin  and  bismuth  form  a  brittle  alloy,  of  a  medium  colour  between  die 
two  metala,  and  the  fracture  of  which  presents  cubical  facets. 

Zinc  unites  perfectly  with  tin,  and  produces  a  hard  metal,  of  a  cloee-gnuned 
fracture;  its  ductility  increases  with  the  proportion  of  tin. 

Antimony  and  tin  form  a  white  and  Dritliant  alloy,  which  is  distingm*!)^ 
from  other  alloys  of  tin  by  its  possessing  a  less  specific  gravi^  than  either  ti 
the  two  metals  by  which  it  is  formed. 

In  combining  arsenic  with  tin,  precautions  must  be  taken  to  prevent  the 
arsenic  from  escaping  by  volatilization.  Three  parts  of  tin  may  be  put  into  a 
retort,  with  one-eighth  part  of  arsenic  in  powder;  fit  on  a  receiver,  and  make 
the  retort  red  ho(;  very  little  arsenic  rises,  and  a  metallic  lump  is  found  at  the 
bottom,  containing  about  one-fifteenth  part  of  arsenic ;  it  crystallises  in  large 
facets,  is  very  brittle,  and  hard  to  melt. 

If  tin  be  kept  in  fusion  witli  access  of  air,  its  surface  is  speedily  covered  viA 
0  greyish  pellicle,  which  is  renewed  as  fast  as  it  is  removed.  If  this  ptf 
oxide  be  pulverized  and  sifled,  to  separate  the  uncalcined  tin,  and  calcined  sgaia 
for  sever^  hours,  under  a  mufHe,  it  becomes  the  yellow  oxide  of  tin,  called  anwo; 
artizans  putty  oftuif  and  extensively  used  in  polishing  of  glass,  steel,  and  othff 
hard  bodies. 

A  white  oxide  of  tin  is  used  in  forming  the  opaque  kind  of  glass  called  enasi^ 
This  composition  is  made  by  calcining  100  parts  of  lead  and  30  parts  of  tin,  is 
a  furnace,  and  then  fluxing  these  oxides  with  1 00  parts  of  sand,  and  20  of  poUn 
This  enamel  is  white,  and  is  coloured  with  metallic  oxides. 

All  the  mineral  acids  dissolve  tin,  and  it  may  be  precipitated  from  iti  ioIb- 
tions  by  potass  ;  but  an  excess  of  potass  will  re-dissolve  the  metaL  Nitw 
muriate  of  gold  is  a  test  of  tin  in  solution,  with  which  it  forms  a  fine  y'S^ 
precipitate. 

The  sulphuric  acid  dissolves  tin,  whether  concentrated  or  diluted  with  wil<r; 
part  of  the  acid  is  decomposed,  and  ffies  off  in  the  form  of  sulphurous  acidetf- 
Heat  accelerates  the  efiect  of  the  acid.  Tin,  dissolved  in  the  sulphiuic  aA  ^ 
very  caustic. 

The  solution  of  tin  in  the  nitric  acid  is  performed  with  astonishing  rspiditr* 
and  the  metal  is  precipitated  almost  instantly  in  the  form  of  a  white  oxide.  ^  ^ 
this  acid  be  loaded  with  all  the  tin  it  is  capable  of  calcining,  and  the  oxide  ^^ 
washed  with  a  considerable  quantity  of  distilled  water,  a  s^t  may  be  obtsio^ 
by  evaporation,  which  detonates  alone  in  a  crucible  well  heated,  and  burw  ^^ 
a  white  and  thick  flame,  like  that  of  phosphorus.     The  nitric  acid  holds  bet  • 
very  small  quantity  of  tin  in  solution,  and  when  evaporated  for  the  puipocp*^ 
obtaining  crystals,  the  dissolved  portion  quicklv  precipitates,  and  the  •*^ 
remains  nearly  in  a  state  of  purity.     Nitric  aci<C  much  diluted,  holds  tst"" 
more  tin  in  solution,  \kux  \cXa  '\\.  ^aXV  Vt'j  iXax^dva^^  or  by  the  application  of  hn^ 
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The  marifttic  add  disiolvn  tin.  whether  cold  or  Irat,  diluted  or  concentrated. 
If  fuming,  and  assisted  by  a  gentle  heat,  the  addition  of  the  tin  instantly  causci 
it  to  lose  its  colour  and  ^roi>erty  of  emittine  fume*,  and  a  Blight  effeiveBcence 
takes  placr.  The  acid  diMolvM  more  than  half  iti  weight  of  tin  ;  the  solution 
is  yHlowish,  of  a  fetid  smcl],  and  affords  no  precipitate  of  oxide,  tike  the  suW 
phuric  and  nitric  acids. 

The  oxy-muriatic  acid  dissolves  tin  very  rendilvi  and  without  ofierve&cence, 
because  tlie  metal  quickly  absorbs  the  superabundant  oxygen  from  the  acid,  and 
requires  nn  decomposition  of  tlie  water  to  effect  its  oxidation. 

Nitro-muriatic  acid,  made  with  two  parts  of  nitric  acid,  and  one  of  muriatie 
acid«  dissolves  tin  with  elFervescence.  It  is  the  solution  of  tin  in  this  acid  which 
tlic  dyers  employ  to  heighten  the  colonr  of  their  scarlet  dyes.  It  is  prepared 
by  adding  small  portions  at  a  time,  of  tin,  to  the  common  aquafortis  of  com- 
merce: when  the  appearance  of  oxide  ia  observed  at  the  bottom  of  the  jar, 
muriate  of  soda  is  added,  by  whicli  its  solution  is  effected.  If  tlie  colour  im- 
parted by  this  solution  is  not  bricrht,  a  little  nitrate  of  potass  is  added  to  it 

The  acetous,  and  most  other  vegetable  acids,  have  some  action  upon  tin,  par- 
ticularly when  aided  by  a  gentle  heat;  but  the  solutions  thus  obtained  are  not 
used  in  the  arts.  Tin  decomposes  the  corrosive  muriate  of  mercury.  It  ia  for 
tJus  purpose  amnlgamatod  with  a  small  portion  of  mercury  and  this  amalgam, 
being  first  triturated  in  a  mortar  with  the  corrosive  muriate,  the  mixture  is  then 
disiilJed  by  a  gentle  beat  A  colourless  liquor  5rst  passes  over,  and  is  followed 
by  a  thick  white  vapour,  which  isijues  with  a  kind  of  explosion,  and  covers  th« 
internal  surface  of  the  receiver  with  a  very  thin  white  crust.  The  vapour 
becomes  condensed  into  a  transparent  liquor,  which  continually  emits  a  thick, 
white,  and  vcr)*  abundant  fume.  It  was  formerly  called  the  fuming  liquor  of 
Lihaviutt  and  is  the  combination  of  the  muriatic  acid  and  tin. 

Tin  has  a  strong  aflintty  for  sulphur;  the  aulpliuret  of  tin  may  be  formed  by 
fusing  the  two  substances  together  :  it  is  brittle,  heavier  than  tin,  and  not  fusible. 
It  has  a  bluebih  colour,  a  lamcllatod  texture,  and  ia  capable  of  crystallizing. 

The  white  oxide  of  tin  combines  with  sulphur,  and  forms  a  compound  culled 
murum  musitfum,  or  mosaic  golJ,  wliieh  i^i  niiieli  used  for  giving  to  plaster-o^ 
Poria  the  resemblance  of  bronze,  and  improving  the  appearanceof  bronze  itself. 
It  ia  also  occasionally  lued  to  increase  the  clfects  of  electrical  machine*.  See 
Auttuu  Musivuu. 

Tin  possesses  the  property  in  a  remarkable  degree  of  promoting  the  ftisibility 

of  other  metals,  with  wnich  it  is  mixed.     Two  ports  of  lead,  and  one  of  tin, 

whicit  forms  the  best  plumber's  solder,  melt  at  a  temperature  of  little  more  than 

SOO*  Fahr. ;  although  the  melting  point  of  dn  alone  is  440*,  and  that  of  lead 

612'.     One  part  of  tin,  and  two  of  lead,  which  forms  the  inferior  plumber's 

•older,  melt  at  a  lower  temperature  than  the  tirst-mcntioned  proportions,  not* 

withilanding  the  increased  quantity  of  the  less  fusible  metal.     Eight  purls  of 

biiinuth,  (which  melts  per  se  at  ^80°,)  five  of  lead,  and  three  of  tin,  fuse  at  a 

beat  below  that  of  boiling  water.     It  is  this  alloy  of  which  tea-spoons  are  some- 

tinies  made,  to  surprise  those  who  arc  ignorant  of  their  nature,  by  their  melting 

ia  ft  cup  of  hot  tea. 

Tlie  uses  of  tin  are  so  very  numerous,  and  so  well  known,  as  not  to  need 
detailing.  We  shall  advert  to  only  a  few;  viz.  the  fabrication  of  boilers  and 
kettles  ^or  dyers'  use;  the  worms  of  stills;  the  drawing  of  pipes,  (erroneously 
^i*d  pewter)  for  gas  conduits,  for  beer,  wine,  vinegar,  and  uiher  acetous  liquids, 
vkichbave  no  action  upon  pure  tin:  if  the  tin  were  alloyed,  it  could  not  be 
■i^^wt)  into  sound  pipes.  Tin  forms  the  principal  ingredient  in  pewter  of  all 
f'lAJitici,  and  enters  largely  into  the  greater  part  of  the  white  alloys  in  such 
^xtensive  use.  Immense  quantities  of  tin  are  used  in  the  fabrication  of  tinned 
f'OM  plates,  improperly  called  tin-plates.  We  may  also  here  notice  a  new  and  most 
"nportant  appIicaUon  uf  this  pure  metal,  (under  a  patent  granted  to  Mr.  John 
"*rncr,  juii.  founder,  &c,,  of  Cripplegale,  Loudon,)  which  is  that  of  giving  a 
rP'Hect  and  beautiful  coal  of  tin  to  lead  pipes,  which  tlius  poums  the  valuable 
lities  of  both  metals;  viz.  the  cheapness  and  flexibility  of  lead,  and  the 
ictibility  of  tin. 
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TINNING.  The  art  of  covering  any  metal  vitli  a  thin  eonhag  of  lia. 
Copper  and  iron  ore  the  metals  mmt  coramunly  tinned.  The  u»c  of ' 
these  metals  is  to  prevent  them  from  being  corroded  by  rxwt,  bj  tin  b  not 
eastily  act^d  upon  by  the  air  or  water,  oa  iron  and  copper  are.  Wh^  are  cd 
monly  called  tin-plates,  or  sheets,  so  much  uied  tor  utensiU  of  vax^oai  kinds 
are,  in  fact,  iron  plates  coated  with  tin.  The  principal  circunu tance  in  the  art 
of  tinning  in,  to  h:ive  the  surfaces  of  the  metal  to  be  tinned  perfectly  dean  ani 
free  from  rust,  and  also  that  the  melted  tin  may  be  perfectly  metAltic,  and  not 
covered  witli  any  ashes  or  calx  of  tin.  When  iron  plates  arc  to  be  tinned,  tbn 
are  first  scoured,  and  then  put  into  what  is  called  a  pickle,  vhich  is  sulpbiaie 
acid  diluted  with  vrutifr;  tliis  dissolves  tbe  rust  or  oxide  that  was  left  aft«r 
scouring,  and  renders  the  surface  perfectly  clean.  They  are  then  again  vaiM 
and  itcoured.  They  ore  now  dipped  in  a  vessel  full  of  melted  tin,  tlie  turfuaof 
which  is  covered  with  fat  or  oil.  to  defend  it  from  the  action  of  the  air.  Bythii 
means,  the  iron  coming  into  contact  with  the  melted  tin  in  a  perfectly  metal&c 
state,  it  comes  out  completely  coated.  When  a  small  quantity  of  iron  only  b  la 
be  tinned,  it  is  heated,  and  the  tin  rubbed  on  with  a  piece  of  cloth,  or 
tow,  having  first  sprinkled  tlie  iron  with  some  powdered  resin,  the  tiae  of 
is  to  reduce  the  tin  tltaC  may  be  oxidated.  Any  inflammable  substance, 
for  instiuicu,  will  have  in  some  degree  the  same  eB'ect,  wlticb  is  owing  to  thfif 
attraction  for  oxygen.  Sheets  of  capper  may  be  tinned  in  the  same  mtuinvrts 
iron.  Copper  boilers,  saucepans,  and  other  kJtclien  utensils,  are  tinned  aftrt 
they  are  made.  They  arc  first  scoured,  then  made  hot,  and  the  tin  rubbcilaa 
OS  before  with  resin.  Nothing  ought  to  be  used  for  this  purpose  but  pure  jrnia 
tin  ;  but  lead  ia  frequently  mixed  with  the  tin,  both  to  adulterate  its  oualitT, 
and  make  it  lie  on  more  easily;  but  it  is  a  very  peruicioua  practice,  aod  oujot 
to  be  severely  reprobated. 

TITANIUM.  A  new  metal  discovered  by  the  Rev.  Mr.  Grfgor,  ia  lb 
beginning  of  the  present  century,  in  Cornwall.  Klaproth  subsequently  fvuadk 
in  the  red-shorl  of  H<uigar},  and  gave  it  tlie  name  of  titanium.  Lampadiu 
was  the  first  who  completely  reduced  it,  which  he  effected  by  charvoal  ot)^' 
Tlie  metal  was  of  a  dark  copper  colour,  with  much  brilliancy^  brittle,  uA  a 
small  scales  considerably  elastic.  It  tarnishes  in  the  air,  and  is  easily  addieJ 
by  heat :  it  then  acauires  a  purple  tint  It  detonates  with  nitre,  and  is  infusiilc 
All  the  mineral  acitu  act  upon  it  with  great  energy.  Accorduig  to  Vaoqurliiv 
it  is  volatilized  by  intense  heat. 

TOBACCO.  Tlie  dried  leaves  of  a  foreign  poiionous  plant,  mott  e»«* 
sively  cultivated  in  many  parts  of  the  world,  to  funiisb  a  species  of  alimeotf 
the  depraved  tastes  of  a  large  portion  of  the  human  race. 

Tobacco  is  a  potent  narcutic,  tmd  also  a  strong  stimulus,  and  in  small  doses  prom 
violently  emetic  and  purgative.  The  oil  ia  remarkable  for  its  extrome  mslif 
nancy,  and  when  applied  to  a  wound,  is  said,  by  Redi,  to  be  as  fatal  as  the  yoi'^ 
of  a  viper.  The  decoction^  smoke,  and  powder  are  tued  in  agriculture  to  tfrftroy 
insects. 

Tobacco  being  cultivated  for  the  leaves,  it  is  an  object  to  render  (hc«e  as  Urp 
and  also  ns  numerous  as  possible,  and  therefore  the  most  fertile  soil  is  preffrrro-  ' 
]t  ia  very  sensible  to  frost.  The  plants  are  raised  on  beds,  early  in  vufing,  i*^  ' 
when  they  have  acquired  four  leaves,  they  are  planted  in  the  fidus  in  vA 
prp|mred  earth,  about  three  feet  distant  every  way.  Every  morning  and  strain 
tlie  plants  require  to  be  looked  over,  in  order  to  destroy  a  worm  which  9tX» 
times  invades  the  bud.  When  four  or  five  inches  high,  they  are  roouldfd  "i^ 
As  soon  OS  they  have  eight  or  nine  leaves,  and  are  ready  to  put  forth  a  stalk,  iv 
top  is  nipped  off,  in  orner  to  make  the  leaves  larger  and  thicker. 


-J)  ..I. 


After  thi) 

1  n--'-  * 


the  buds,  which  sprout  from  the  axils  of  the  lcavc-&,  utv 

dny  is  xufTcred  to -pass  without  examining  the  leaves,  to  > 

pilUr,  which  is  sometimes  ver)-  destructive  to  them.      v. 

cutting,  which  is  known  by  the  brittlcneas  of  the  leaves,  they  are  cut  m*^  * 

knife,  close   to  the  ground;  and,  after  laying  some  time,  are  carrinl  tP  v" 

<lrying  shed,  where  the  plants  arehtmg  up  by  pairs,  upon  hues,  harioja^ 

between,  that  they  may  not  touch  one  another.     In  tnia  state  ibcy         ' 
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tWMt  and  dr^' ;  when  perfectly  dry,  the  leaves  arc  stripped  from  the  stalks,  and. 
made  inU)  smuU  bundii's,  tied  with  one  of  tlie  leaves.  These  bundles  are  laid 
in  heapii,  and  covered  witli  blankets.  Care  is  taken  not  to  overheat  them,  for 
which  reason  the  heaps  are  laid  open  to  the  air  from  time  to  time,  and  spread 
abroad.  This  operation  is  repealed  till  no  more  heat  is  perceived  in  tho  heaps, 
and  the  tobacco  is  then  stowed  in  casks  for  exportation. 

In  the  manufacture  of  tobacco,  tlie  leaves  are  first  cleansed  of  any  earth, 
dirt,  or  decayed  parts;  next,  they  are  slightly  moistened  with  salt  and  water,  or 
water  in  which  salt  and  other  ingredients  luivc  been  disftolved  according  to  th« 
taste  of  the  fabricator.     This  liquor  is  culled  tobacco  sauce. 

The  next  ojieration  is  to  remove  the  uiid-rib  of  the  leaves,  which  is  reserved 
to  he  dried  and  ground  for  snufl'.  The  leaves  are  then  manufactured  into  a 
variety  of  articles,  by  rolling,  twistinj^,  and  cutting  ;  but  the  chief  are  the 
making  of  segant,  and  the  cutting  the  leaves  by  a  machine  into  fine  shreds,  for 
smoking  with  pipes,  or  chewing.  Tlie  machine  by  which  the  latter  operation 
is  conducted  is  a  very  etlectivc  instrument,  a  knii'e  being  made  to  alternate 
vertically  between  grooves,  with  very  great  rapidity,  v/iiila  the  tobacco  leaves, 
conhned  in  a  channel,  are  gradually  moved  forward  by  a  regulated  quantity  of 
motion  under  the  operation  of  the  knife,  by  which  the  shreds  are  uoiturmly  cut 
of  any  required  thickness. 

A  patent  for  an  improvement  in  the  machines  used  fortliis  purpose^  was  taken 
taken  out  by  Mr.  Samuel  Wellman  Wright,  in  1838.  Instead  of  tlic  alter- 
nating action  of  a  single  knife,  Mr.  Wright  has  introduced  aseriesuf  knives,  placed 
OJi  radii  to  a  wheel,  which,  as  they  revolve,  cut  the  tobacco  into  sbredit ;  much 
resembling  in  its  action  the  chaff-cutting  machine  in  general  use,  except  that 
the  knives  in  the  latter  have  a  curvature  given  to  them,  in  order  that  they  may 
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cut  with  a  slicing  action,  and  not  with  a  chop,  as  in  the  machine  we  ore  about 
to  describe,  which  may,  however,  be  easily  altered  according  to  our  suggestion. 
~     1,  (above)  and  Fiff,  2  annexed,  represent  two  elevations  or  viewa  of  the 
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maehinp,  one  being  at  rig;ht  angles  to  the  oihcr.  a  is  the  main  azj^  fct 
motion  by  the  dniia  b;  c  c  is  a  fly-wheel  baring  hinges  d  d,  lo  which 
catUne  e  are  attached  by  screw?*  (thcie  are  best  seen  in  /ly.  1 ;)  other 
are  employed  to  adjust  and  set  the  hinges  d  d,  so  that  the  cutt«n  shall 
close  U)  the  front  of  the  box  ^,  in  which  the  tobacco  is  placed  ;  k  h  are  tw« 
screws  for  pressing  the  tobacco  down ;  and  k  a  screw,  by  the  turning  of  whicit 
it  is  pushed  forward  towards  tlie  cutters.  This  screw  is  supported  in  plunuair 
bloctui  /  /,  and  works  in  a  nut  fixed  in  a  massive  block  as,  from  which  two  rtrsM 
bars  proceed  to  another  block  in  the  box  g,  which  presses  tlie  tobacco  forwvl 
by  the  revolution  of  the  screw.  On  the  axis  of  the  screw  is  a  brebl*  pttDtyi 
vtTMi  by  a  catr^t  band  from  another  pulley  o,  on  the  ^xia  of  a,  which 


of  the  velocity  of  the  screw  being  varied  according  as  the  tobacco  is  requinJ  » 
be  cut  fine  or  coarse.  The  trebTt'  pulley  is  made  to  carry  round  a  screw  li;  * 
sliding  clutch  p  in  the  axis  of  the  screw,  which  is  kept  pressed  by  a  fork  );flf 
in  grooves  in  uie  clutch. 

When  the  box  requires  a  fVcsh  supply  of  tobacco,  the  fork  is  tumad  baokfrvM 
the  clutch,  and  a  woight  jt,  which  has  been  wound  upon  the  axir  of  a  wiacft' 
descends,  and  turning  the  screw  in  the  reverse  direction,  brings  back  th«  UaA 
to  the  other  end  of  the  box^. 

TODDV.  A  juice  drawn  from  various  kinds  of  palms,  by  catting  off  wA 
branches  us  nature  intended  to  bear  fruit,  and  receiving  fro.n  the  wound  Ui«s>P 
designed  for  the  nourishment  of  the  future  crop.  This  juice  being  fenneniid 
and  distillt'd  with  some  other  ingredients,  forms  tba  celebrated  spirituotu  liqa^ 
called  arrack  or  rack. 

TOMBAC.     An  alloy  of  copper,  with  about  one-sixth  part  of  sine. 

TOPAZ.  A  precious  stone  found  in  Saxony,  Bohemia,  Siberia,  and  Bn^ 
mixed  with  other  minerals,  in  granitic  rocks,  llie  yellow  topaa  of  Brw 
becomes  red  when  exposed  to  a  strong  heat  in  a  crucible ;  thsl  of  ^«s«sf 
becomes  white  by  the  tame  process^  showmg  that  the  colouring  matter  of  •*a> 
is  not  the  same. 

TOPOGRA  PHY.  A  description  or  draA  of  some  tract  of  Uod,  as  thit  J^ 
city,  town,  villa,  field,  &c.  as  set  out  by  surveyors. 
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EMKN1V)H.     All  instrument  much  used  in  tillag«»  fomelimes  forbrcHling 

tile  «iitr  cifnls,  uiul  Mt  utlt*;r  tiiiiei  U>t  iikiiiunilig  lUe  Burluce   turf.  I'ur  tlie 

iiiitijT.     It  retembli-a  a  harraw  iii  its  general  nppcArttiicc,  tiut  mm 

lUil  eocli  tire  u  furniahcd  witli  a  hoc  or  share  tliot  enters  and  cuts 


>  >.  A  sub-marine  apparatus,  invented  by  Ili»bcrt  Fulton  for  the 
*u  uf  destroyiu^  *\\t\».  It  consisted  of  ji  vts>el  or  co<«,  ciiarged  n-ttb 
USliblt^  matter,  m'tiich  he  nro|K>H(Ml  to  UrunHnk  h)'  &  hfifpiHiii  to  lt\i!  bottom 
shiiK  by  diving  underneath  il  in  bin  "  nauiiluj."  in  which  he  sometimes 
ncd  under  wnttrr  fur  an  hour  at  a  tinif.  Buunajmrtc  ttnploycri  )iim  to 
hill  "  irirt'tfial  iiiHchint^  "  to  some  Briiisli  fthipM  m  the  Chimiii'I ;  but  Piiltutt 
in  his  Attempts  to  fix  hit  ^)q)fdoo«  ;  wbereiifNtn  the  int|mtii'Ut  consul  of 
Vench  rrpulttic  rrgartled  Itiin  ak  a  nuaick.  and  diMiuiswU  hint,  uiiju«tly 
ting,  "  Cf t  Anieriiroin  dtoit  un  diauatan,  uu  eacroc  qui  vuuloit  seule- 
uttraper  de  i'arpent." 

'[tTOIStl-SlIKLU     The  nhell  of  ihe  tortoise.  &  tealaceous  animal,  lued  in 

ihrii.-ri;iDii  of  mtiny  orticleti  of  ornament  oiid  iitiliiy.     The  coiub-maken 

"rs  of  Fritnce,  Uollund,  und  Genimny.  lu.iAe  use  of  the  parings 

Nf  horu  and   tottoiveshel).  in  tlie  niuiMifaciure  uf  snufl-btixes,  and 

LCiy  ut  clogout  articles  and  toys.     'J'hey  Hnt  sufltfn  the  material  in  boiliug 

:^  so  OS  to  be  ftlilc  to  pruHS  it  into  iron  niouldn,  tiiid  ilu-n,  by  menns  of  hvat, 

*  ly  into  one  moss.     Care  inuAt  be  taki-u  ihnt  the  licnc  be  not 

'>rch  tbe  matvriul ;  luid  gruo^e  must  be  cnrcfully  avoidt-d,  as 

uuioii. 

ET-     A  turgical  in«trument  emplnypd  to  stop  Ueediiiji;. 

uudreti3ed  lu-mp,  or  nld  ropo  rrdiiced  to  the  fdamcnlous  stale. 

bNTH.     A  gum,  aUu  called  ^uw  odtacont,  und  ^imi  diagoo,  is 

tJie  iibovc,  und  sonic  other  »hruba«    The  giim  U  biuii^hc  to  us  in 

illvr  pieces,  of  a  fl'iUed  Hgure  more  or  less  ;   and  thrite  nut  »trniglit, 

rvljr  so,  but  cuiumunly  twisted  or  contorted  vuriuua  wnyti,  so  as  to  resemble 

iL     Vb'e  sometimes  meet  with  it,  Like  the  oilier  veg^etuble   exudutiona,  in 

lUh  dmptf,  buL  these  ore  much  more  rare.    It  iv  moderately  heavy,  of  hBmii 

:' .  spea'itiug,  ver>'  tungh  rather  than  hard,  und  is  extremely 

I  first   carefully  dried,  and  the  murtar  and  pcsUe  kept 

Kji  iiiiLui.n  '  LMunr  IS  ti  pule  white,  and  in  the  cleanest  pieces  it  is  sumvthuif; 

parent     It  is  often,  however,  met  with  of  a  browni.«n  lingo,  and  of  other 

»  .ti;i  ro^r-  ..[loque.     It  bai  no  smell,  and  very  little  taste,  but  what  it 

Taken    into   tlu;    muntli,    it    dotrs   not  grow  clammy, 

<  th,  IIS  gum  arabic  doet,  but  melts  into  a  kind   uf  very  soft 

Jt  ^IjftMolven  in  water  but  kIuwIv,  and  eoniinunientes  its  mucilofrinous 

grvdl  ipmntity  uf  tltat  tliiid.     it  is  by  no  means  stduble  in  oily  or 

lui-s,  nor  is  it  inthtnunublc.     It  is  brought  to  us  Arum  the  island  of 

'in  Mverni  parts  uf  A^ia.  Jt  is  to  be  chuboii  hi  long  twi&tud  pieces 

ulour,  (tec  frtiin  jill  tither  eoluum,  which  intiHt  be  ri'jecli'd. 

.A*,     An  iusuumoul   employed   by   artificers   und   dratumrn    for 

■ 'H.     It  coiiHst:*  of  a  ciUKS  with  two  grooves  ut  right  uncles  to  each 

(K'um  cuiituiniiig  two  puis  tlmt  arc  niude  lu  traverse  in  the  groove* 

'-  nf  the  bar;   the  bar  carries  n  pencil  that  dewribex  an  elLipMe. 

'■  VCi   of   rngraviu^!(    Bint    hthiigraphic-    dravrjni^s    from    thi* 

.   —    .;.    ., -...il,  Of   otlier  matorial,  is  thiis   perturtncd.     The   prmt  is  first 

d  ia  A  vewol  of  t^ater.  until  it  is  completely  sAtunited,  ahieli  will   be  in 

fiki'  tir  I'jti  i))iiiiii(±5,  and  then  pinced   bctueeu  btutiing  piiper  to  reniovt* 

ualer  from  lis  Mirluce.    It  is  Ihen  vaniiiilied  by  a  brush,  and 

iv   to  the   wood,  which  lini  been   prcvioiudy  variiiahcd  and 

uJ   u>    drt.     The  prini,  thus  applied,   maybe  Buhjected  to  the   presaure 

Mrv  t4*  rn*c\  it»  eoinplcte  adhesiun,  by  spreading  over  it  u  sheet  v(  papor, 

1      The  papei  on  which  (be  print  was  mode  may 

t  Cftutiouslv  with  the  niotjsteiied  fiiiuein,  and  when 

cow  .[  tatniih  nm&t  be  applied  to  the  print    Whin  coluuted 

nwfeircd*  on  acid  loiutton  niusl  be  u^en  iustead  of  water,  to 
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dettroy  the  itze  which  exists  in  Dte  pAp«r.  Tlua  solution  iiuiy  be  ecu 
two-tbirili  af  vinegnr  and  one-third  ul'  woier,  tiiid  is  to  be  ajt|]li«d  only  to 
huk  of  the  print.  If  the  article  ii  to  be  poIUhed,  oppty  ttrveral  cran  uf 
vmmish,  allowing  each  to  dry  before  the  application  of  another;  «nd  then  nik 
the  Burfdce  with  e  piece  of  woollen  clotn  and  pumice  atone  reduced  to  »• 
palpable  po^rd^r.  When  the  lurface  becomes  ffmooth,  the  process  ni*y  be  c«ft- 
Unucd  with  a  Bnc  cloth,  and  the  finest  tripoli  with  olive  oiL 

TRANSPARENCIES.  Is  a  term  ordinarily  applied  to  picturest  prrptni 
with  semi-transparent  or  translucent  materials,  and  illuminated  at  th«baci,  n 
as  to  exhibit  them  at  night.     The  art  of  preparing  them  !«  tu  follow*:— 

The  paper  (or  other  material)  munt  be  nxed  in  a  straining  frame,  in  erdir 
to  place  it  between  the  eye  and  the  light,  when  required.  After  Indflf  tkt 
detjgn,  ihe  colour  mnut  be  laid  on,  in  the  usual  method  of  stained  dnviofi 
AVlten  the  lints  are  gut  in,  place  the  picture  against  the  windnw  on  a  p^ne  W 
gloss  framed  for  the  puq)oAe,  and  begin  to  itrengthen  the  shadows  whb  ladJaa 
ink,  or  with  colours,  according  as  the  effect  requires  ;  laying  the  ooJoon  mar 
times  on  both  sidi's  of  the  paper,  to  give  greater  force  and  depth  of  ooloor.  TW 
last  touches  for  giving  final  strength  to  shadows  and  fumiii,  are  to  be  done  viii 
ivory-black  or  lamp-black  prepared  with  gum-water,  &a  there  is  no  pigment  » 
opooue  and  capable  of  givmg  strength  and  dt>ci«ion.  When  the  drawiivi:  m 
finished,  and  every  p<trt  has  gut  its  dupth  of  colour  and  brilliancy,  being  pcrftKil; 
4iry,  touch  very  carefully  witli  spirits  of  turpentine,  on  both  sidr*.  (hose  p» 
which  are  to  oe  the  bri£;;htc<r,  such  as  the  moon  and  lire  ;  and  ihotc  ps^ 
requiring  less  briglilnrss,  only  on  one  side.  Then  lay  on  iinr.  ■ 
penciJ,  a  varniah,  madt*  by  dissolving  one  ounce  of  Canada  L<.> 
quantity  of  spirit  of  turpentine.  Ue  cautious  with  the  varni.,.,  ^  .;  ,.  .^.  ^ 
«|iread.  When  the  vamisfa  is  dry,  tinge  the  flame  with  rt^d  U'jd  and  ganhKi^ 
slightly  touching  the  smoke  next  the  flame.  The  moon  iu\i\i  not  be  trntedatt 
colour.  Much  depends  upon  the  choice  of  the  subject.  I'he  pral  point  taW 
Attained  is  a  happy  coincidence  between  the  subject  and  the  eflVct  prrNtn^ 
The  tine  light  should  not  be  too  near  the  moon,  as  its  glare  would  t 
her  pale  silver  light;  those  parts  which  are  not  interesting  should  b> 
undistinguiahabic  gloom;  and  where  the  principal  light  ia,  tliry  a.'iiujM  U 
marked  with  precision,  (iroups  of  figures  should  be  well  contracted  ;  tboff  n 
shadow  crossing  those  ibat  arc  in  light,  by  which  means  the  oppositiua  vt  l|^< 
against  shade  is  effected,  J 

TREAD-MILL.  It  a  mill  worked  by  the  weight  of  persons  (rradiac|^H 
Uie  fir^i  movement,  wliich  is  usually  a  wide  cylindrical  wheel,  harinr  4^H 
peripliery  a  series  of  projecting  stops  or  boards,  resembiiug  those  of  a^^H 
wheel.  The  weight  of  the  individuals  continually  ctimbmg  ihrse  *t<1^'^^| 
it  to  turn  round,  and  put  in  motion  any  other  ntachiner\-,  by  meaiw  or  sJ^HI 
gear.  Tread-milts  are  now  resorted  to  pretty  gcneralK  in  this  country,  tf  fl 
feieans  of  prison  discipline  ;  and  the  result  has  been,  that  men  cannot  br  Itara 
to  work  this  species  of  machine  out  of  prison,  conceiving  the  employiiMni  ts  M 
iftegmding.     The  Cliineac  raise  water  by  a  luinilar  contriv&itce  for  irrigatitA.    J 

TRLE-NAILS.  Are  cylindrical  wooden  pins  or  bolta,  us«d  to  fasten  |ifa*4 
to  timbers,  especially  in  ship-building.  I 

TRLi'ANNlNG.  Is  a  surgical  operation  for  opening  the  skull  In  cssfsMi 
fracture ;  a  description  oT  which  does  not  form  a  p.ut  of  thr  pUii  of  tliis  mtUl 
and  we  only  introduce  the  subject,  in  order  to  UeiM.rilK'  the  in**'-""  ■•■"  ''*■  sWl 
it  is  performed,  as  the  principle  of  its  ounstraeiion  may  l-  ii«J*l 

Applied  to  other  purposes,     a  represents  a  thin  steel  lube,  ill-       ..  '  ikA  Ml 

icrruted  into  fmc  sharp  tcetli,  forming  thereby  an  aniiuljir  saw;  it  it  ftxed  is*  i 
stout  braas  collar  b.  winch  is  adjusted  to  the  end  of  the  alia  c,  and  rrrsln"  j 
tlicrewiih,  when  turned  by  the  winch  ^  Hicrc  are  ihre«icirw  supports,  fSifj 
the  uppvr  and  lowpr  plates,  which  form  the  frame,  and  the  dulitnctf  of  tl^l 
pliitcs  from  each  other  is  adjustable  by  tl*e  screws  e  e.  'Vhc  cad  uf  ifae  suej 
Is  formed  into  a  pointed  drill,  and  extends  s  little  bey<>nd  ic  I 

The  case  which  cont&iiM  this  instrument  is  provided  with  tc\  eral  sisrd  siRuWf  I 
{mw«|  drUla,  and  Ktcws.  T\\tt  sus^tuw*  vwuwv4^>Jv\\xWv^ijeumeut,  (iSianat**^  I 
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life  «ciilp,)  mil  out  A  circnlfcT  piirre  of  1>ontft  ttie  central  n 


in  or  drill 
from  ilijipjiig,  ftnd  the  iwrforation  thtu  nioile  by  Uie  QriU  lervn 


^S 


foi  tbe  in»erlion  of  a  Bcrew,  by  wliicli  tbr  removal  of  the  circular 
e  in  ensured,  Acce««  is  iliiu  gained  under  the  nnU  of  the  skull 
t  the  spHnler*  or  raitting  ihe  depressed  puitt,  occuMinnvd  by  lb« 
Tirx^uliir  saw*  of  tins  descriplion  linv*'  ftlroudy  been  applied  tor 
piUara  and  rnncentric  cylinders  from  mhH  blocks  nf  stone ;  and 
Scnl  rendura  will  find  out  many  other  valuable  uses  for  ihc  applica- 

il»r  insuiinienU 
5LE.     Id  goonieiry,  a  figure  bounded  or  contained  by  three  line*  or 
rbtoh  conMqueiitly  has  three  angles,  from  whence  the  figure  takrs 

SULAU-COMPASSES.     Are  comnosscs  with  three  \cc\  whereby 
any   triangle  at  vwce ;  much  u»ea  in  the  conatructiou  of  mupM, 

A  imall  wheel  carriage  to  be  moved  by  hand  ;  a  fpecies  of  barrow 
heels;  they  arc  mnde  in  a  great  variety  of  forma,  to  adapt  them  to 
kr  objccta,  such  as  the  moving  of  sacks,  ba^s,  casks,  coses  lend,  iron. 
e,  8ic.  &c.  To  describe  those  simple,  weJl-knowD  machines,  would 
tltility ;  we  lherefi»re  confine  our  attention  to  a  very  ingL'nioiialy 
lick,  invented  by  Mr.  S.  W.  Wright,  and  which  is  employed  at  the 
Dock  Company's  warehouses,  for  muvitig  and  stacking  the  sugar 
In  tiers ;  an  openition  previously  performed  by  other  mechanical 
tecliiiu'iilly  called  "  riding  the  hog-^hends." 

w»  the  friiine  of  llie  truck,  mounttd  upon  four  wheels,  on  which  it 
( the  skid  upon  which  the  hogshead  is  raised  into  the  poxilion  rrpre^ 
d  ti  nre  Icvent  supporting  the  skid,  and  turning  upon  fuhrumsal  o  o, 
re  attacH^  two  mothcd  sectors  p  e,  tliat  are  acted  upon  by  two 
ed  near  tu  (lie  ends  of  the  oxi«  /.•  lliis  axis  carries  a  cl:<.k*box  '/, 
krked  by  u  levor  U  atluchcd  to  it :  i  is  a  ratchet-wheel  on/,  /  a  pitll, 
lie  san»u  to  preveni  it  receding;  m  a  bent  lover,  for  liftinjf  by  intcr- 
lins  the  palls,  and  click,  which  allows  ihe  skid  to  descend  lu  the  level 
rr  sid'*  of  the  frame  a  a;  n  is  a  hondie  for  men  to  draw  the  truck, 
vo  rrttchet  wheels,  and  two  pulh<,  though  only  one  can  be  seen  in  Uie 
liew  given. 

It  entploycd  to  lift  the  hogsheads  upon  the  tntck  ;  the  latter  is  then 
to  the  pile,  where  the  hogshead  is  raised  by  aUrmatcly  raising  and 
the  lever  A,  which  tuniiiig  round  t)ic  axis/,  causes  tlic  pinions  fixed 
aise  tlte  toothed  sectors  and  levers  tliat  support  the  skid  ;  u  reactiun 
nttfd  by  the  polls  folhng  into  the  teeth  of  the  ratchet-wheels  as  they 
\W  object  gericrally  to  nn  intennitling  motion,  where  a  conlinunna 
appliwd ;  und  we  eon  see  no  difiiculty  in  applying  it  in  the  present 
uluction  of  winches  in  the  usual  way.  Notwithsmnding  the 
'  lat  mny  at  prcKeitt  attach  to  tliis  n)acliinv,  it  must  be  prcH 
.lud  eiruclivecuiitrivaiice;  and  so  sensible  (it  wru  reported) 
of  the  establishment  before  mentioned  of  the  advantages 
of  the  new  (ruck  in  their  warehouses,  as  to  present  the 
ti  ihf  »utn  nf  a  tfumntind  ftcutuiM,  over  &nd  above  the  amount  of  their 
a  gTi^i  many  uf  ihv  utachUkCi 


r 


of  idl  pntlable  wind  inBtnuneflts ;  of  whicli  tltff 

.  r  moat  simple  form,  dray  cnniiit  of  t  m«u2tic  bW 

r  i^Lire  at  one  end  for  tlie  flnintm  at  the  ■oond,  «^ 

,,.  ^dflptcd  lur  blunring  into  it  by  the  Upi.    5«i  ^ 

^   wheel   with   itafT  teeth ;    alio  called  a  faoilaB  « 
•  Ukewise  given  to  the  little  cairiagei  mottgmti^^ 

rt  armt  which  prnject  from  th«  oppocit*  lii^  ^  ' 
It  if  RUpported  in  il»  carnage,  and  b>coB*««  ^ 


TUNNEL. 


centre  ofmoiimi  upon  altering  ill  inclination.     Trunnioni  are  also  empl^ed  in 
»  aiiiiitiir  manner  to  vibrating  iteani-^ngities,  and  in  a  great  variety  of  othsr'^ 
racclianinm.  ""I 

TRUSS.  A  temi  appliet!  to  many  different  thingi.  In  lurgery,  it  i*s  th^^ 
bandage  worn  ronml  the  bodies  of  persons  afBictcd  witli  bemia,  or  rupture.  ^v^*\ 
mea  aflairSf  it  is  a  certain  combination  of  pulleva,  "to  bouse  the  truss-pendant«  J 
taught."  In  agricultural  affbirs,  it  is  a  certain  bundle  of  hay,  or  straw,  &e. '1 
The  truss  of  Imy  wei^ha  56  lbs.,  and  36  trnases  muke  a  load.  In  commerce^  i 
there  are  trusses  of  oiner  articles,  in  which  the  quantities  vary.  "J 

TUBE.  A  hollow  cylindrical  body,  made  of  metal,  wood,  or  any  other  But>^H 
•tance  ;  tlie  term  is  synonymous  with  Pipe  ;  which  see,  ^ 

TUN.  A  large  ca.<ik  or  barrel,  which  has  probablv  derived  iti  name  from  itM 
capability  to  hold  about  a  ton  weight  of  ordinary  liquids;  or  the  measure  of*] 
"weight  might  be  derived  from  that  of  capacity^.  A  tun  of  vegetable  oil  ia  230oi 
gallons ;  of  animal  oil,  252  gallons  ;  of  wine,  252  gallons.  1 

TUNGSriiN.  A  mineral  found  in  Sweden,  of  an  opaque  wliite  colour,  anM 
^^real  weight;  whence  it»name, — tungsten,  or  ponderous  atone.  Tins  ore  waM 
■naiyscd  by  Schule,  who  found  that  it  was  composed  of  lime,  and  a  peculiar^] 
vaTthy-like  subslauce,  which,  from  its  properties,  he  called  tungslic  aoia.  Thirl 
basis  uf  the  acid  was  found  to  contain  n  metal,  which  was  named  tungsteni*] 
and  WOK  obtained  from  ihe  acid  by  charcoal.  | 

TUNNEL.     An  artificial  arch  orpasaoge  underground.     Theyareemploye^'J 
ma  the  means  of  conducting  canals  under  elevated  ground;  for  the  formation  ot'\ 
roads  under  rivers  and  canals,  and  in  the  construction  of  sewers  and  drains,  &c.,'  I 
Arc.     Tunnels  are  now  almost  as  common  as  canals  and  bridges.     Amongst  the' I 
mAny  important  works  of  tliis  kind,  may  be  mentioned,  the  canal  tunnel  under i] 
StAitdidgo,  between  Manchester  and  Huddersficld,  which  extends  under  groundti 
upwards  of  three  miles,  and  is  220  yards  below  the  surface.     Tlie  railway  tunnel  | 
under  Liverpool.     The  road  timnel  under  the  Thames^  at  Rothcrhilhe,  whicli,' I 
althmigh  completed  onlv  half-way,  is  an  undertaking  of  great  national  interest,-] 
and  will,  wlicncver  finii^licd,  prove  of  great  public  utility.     It  is  thirty-eight  feet  I 
in  width,  and  in  the  style  of  a  double  arcade,  as  shown  in  a  sectional  rcpresenta-*- 1 
tion,  which  we  fihall  have  sliortly  to  introduce.     The  work  was  commenced  in  I 
1825,  by  the  building  on  the  surface  of  the  ground  a  circular  brick  tower,  fifty  ^ 
re«t  in  diameter,  and  three  feet  thick ;  tliis  tower  was  gradually  undermined  all 
round,  and  sunk,  until  it  rested  on  clav*  forty  feet  below  the  surface;  a  wall 
was  then  built  from  beneath,  to  meet  tho  kirb  on  which  it  stood,  till  from  the 
depth  of  sixty-four  feet,  the  shafl  was  completed,  and  a  well  formed  seventeen 
feet  deep,  and  twenly-flve  feel  diameter,  in  the  centre  of  the  area,  to  serve  as  a 
receptacle  for  any  water  that  might  collect  in  the  works,  and  which  alwayi 
bringH  it  under  the  command  of  the  steam-engine  pumps.     'Hie  shaft  was  then 
broken  through,  to  coinnionce  the  tunnel,  in  wnich,  it  is  said,  considerable  diffi- 
culty was  experienced.     To  give  security  and  confidence  to  the  men  in  exca- 
TAling,  Mr.  nrunci  invented  a  cast-iron  shield  or  frame,  of  great  solidity,  so  as  to 
be  capable  of  withstanding  an  immense  pres-iure.     Its  extreme  dimensions  were 
thirty-seven  feet  iu  width,  twentv-one  feet  six  inches  in  height,  and  seven  feet 
in   depth,    horizontally.     This  snield  waa  divided  into  twelve   perpendicular 
frames,  and  each  frame  subdivided  into  three  stories,  called  cells  or  boxes.    The 
utility  of  the  framing  consisted  in  its  supporting  the  superincumbent  weight,  and 
in  protecting  and  shielding  tho  workmen  employed  from  accident     One  miner 
worked  in  each  of  tl»e  stories  or  cells,  consequently,  thirty-six  men  were  enabled 
to  pursue  tlieir  operations  at  the  same  time.     Each  division  had  a  roof  of  cast- 
iron  plates,  poliaticd  on  tho  upper  surface,  so  as  to  slip  easily  over  tho  stratum 
of  clay  which  rested  upon  it ;  and  was  supported  by  two  strong  cast-iron  plates, 
called  shoes,  and  which  rest  upon  gravel  at  the  base.     The  motion  of  cacli  divi- 
aioD  was  thus  effected: — Each   of  the  miners  in  the  three  cells  excavated  the    . 
ground  in  front  of  him,  to  the  depth  of  nine  inches,  until  the  perpendicular  j 
keigbc  of  tho  soil  in  front  of  the  division,  which  was  to  be  advanced,  was  cxcn-   I 
vated.     He  then  supported  the  face  of  the  soil  by  means  of  small  planks  called    J 
polings,  and  shut  them  with  screws  Co  tlie  adjoining  divisions,  which  were  at  ] 
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rest.  11ic  next  opifration  eontntcd  in  uimcrpwiug  and  dackeuiue  one 
lega,  while  Ui«  otiivr  »upp<>itcd  the  weiglitVf  tlie  niacbine.  1'be  iMciLi 
WHS  (hen  advanced  at  two  ac|)arAle  times  (o  the  length  of  nine  incline 
screwed  apligliL  When  properly  aecuri'd,  the  uther  leg  waaadvanc^, 
widi  t)ic  shoes  in  the  Mine  manner;  and  the  division  was  dien  moved 
nini!  inches,  hy  means  4>f  two  hurixoiitol  screws  and  levers,  une  ai  the 
the  (ithcr  at  the  lower  part  of  the  division.  One  end  of  the»e  screws  wm~ 
lit  the  franip,  and  the  other  abutted  on  the  brickwoHc.  Each  of  the  dii 
was  moved  in  a  similar  manner,  until  the  whole  iwcWe  were  adviuicrd  ui 
inebei.  when  the  bricklayers  immediately  followed  up  with  the  brickwori 
aemeiit,  buihliiig  one  brick  in  length  in  straight  juiulsw  This  brickwork 
for^H^d  an  abutment  for  the  horizontal  screws;  thus  the  work  nruceeded* 
naloly  movine  the  machinery  forward  nine  incbtts.  mid  foUowuig  it  up  with 
course  of  brickwork  in  cement. 

Notwithiitandin<;  these  ingenious  contrivances  for  ensuring  tlie  propro**  oftfi 
work  (which  reflect  great  credit  upon  the  tulenta  of  the  engineer),  .i^ 
of  water  look  place  ou  tlte  ISth  of  May,  1837  ;  and  as  some  acdHint 
eumstanccs  attending  it  may  prove  of  importance  to  pervonm  frng*^«<i  in, 
about  to  undertake,  similar  works,  we  shall  here  give  it  from  tlie  pag««  of  a 
riodical  journal  published  at  the  time. 

For  several  weeks  previous  to  t)te  irruptiod  of  the  water*  it  wsa  discofcred,  byt] 
the  frequent  descent  of  pieces  of  bone,  brickbats,  coals,  Src,  from  the  bed  of  (lis' 
river  to  the  wurks,  that  tlie  earth,  or  rather  the  mud  between  the  water  and  ibtj 
tunnel,  was  exceedingly  loose,  and  even  at  times  in  motioo.     Althmigb  raorfc 
water  had  uccaKiunalJy  penetrated  llie  works,  tiie  engine  was  foUDd  sitffieieatM 
remove  it,  and  the  work  proceeded  with  ven  httle  interruptiuti,  till  that  tia» 
when  the  imiplJun  of  water  between  the  shield  and  tliu  brickwork  was  lu  |;f*«(. 
as  to  oblige  the  men  to  make  a  hasty  retreat,  which  they  all  did  in  safety.   TVu 
imintion,  which  soon  filled  the  tunnel,   was  much  augmented  by  the  acfM 
of  the  water  on  the  last  row  of  brickwork,  before  it  was  completed,  and  tfcs 
cement  had  hail  tin»  to  seL     On  examining  the  bed  of  the  nver.  after  thesrc^ 
dentf  with  the  diring-bcll,  a  spacious  cavity  was  discovered  over  l)ie  spot,  wbiek 
terminated  io  a  small  hulcf  descending  into  the  tunnel  between  the  shield  aM 
the  brickwork,  as  represented  in  the  annexed  sectional  sketch.     Thin  k)le,M 
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well  MB  a  wcoad,  which  suhaeqneiitly  broke  out  iu  another  part  t»f  llie  ani; 
was  afterwards  liDed  up  with  bags  of  day,  and  large  quantities  of  ItxarcUjA 

gravel,  thus  making  an  nrtilicini  bed  to  \Ue  river;  and  this  new-male  v^'-  » 
protected  from  die  clfects  of  t)ie  tide,  hy  a  raft  thirty-five  fti  • 
with  a  tarwulin,  covering,  in  all,  about  8,800  stiuare  feci.     A. 
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the  ipenuig  thus  madf'.  This  wan  followed  inilRntly  by  ii'fHr^  hoAt  tfTntr. 
Tim  Tu<h  WHS  so  %'ialeiit  ae  to  force  the  mnn  on  the  fpot  whrre  th*  txtm  tmi 
place,  out  uf  the  frame  or  cell,  on  to  the  tinihirr  stage  behind  the  Uttmrt,"  A 
general  fftrent  instAntly  took  pUce  ;  but  the  ajp'tnimn  of  t)\e  nir,  h\  ' 

tvutcT,  htivtng  extingiiulied  all  the  lighu,  eonfusion  cniiued  ;  the 
W(i»  thrown  over  by  tlie torrent,  knocking  down  iinJer  it  »f%cral  n.    .,   -: 
tunnel  ninidly  fiUed.     Tlio^e  who  could  ^et  to  the  en-sterii  arch   cfl  -ti!'- 
rscKpe,  while   other*  were  corrjed  by  tlie  force  of  the  currcnf  '-••  '5  ■ 
kli'i/L     Of  eighteen  nn*n,bfftide^  Mr.  Brunrlf  jnn.,  who  were 
nierey  of  the  torrent  in  utter  darkne<i9,  six  weie  drowned*  tk<: 
more  ur  len  injured,  were  taken  out  of  the  waier  for  the  most  p&n  ia  a  .1 1 
extreme  exhnuitton.   The  foregoing  wood  eut,  which  oiTnrds  a  conrrt  rrji 
tiitran  of  tlio  liimentuble  ocuurrence,  -k  inverted  principally  on  acvoontef  e» 
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entbrjiciMg  An  accurate  loit^itudinal  station  of  the  tuum-I,  and  • 
of  Ute  movable  ahidd  on  the  id't  hand^   thtougb  the  upper  ; 
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\  tbearehctl  pnnngrK  il'.'Unmied  tn  the  haek-flTound,  rcpra- 

IrBiicei  iiUo  the  eaalem  arch,  whidi  r  '1-^1  tunnel  | 

uuges  arc  cuntiiiiiKtl  at  unifurm  dijtancr*   '<.  the  vrhnl« 

ork.     Uni*  ol'  the  tuuncU  \xmi   iiiieii'l^l  (<•  •-  from  tha 

iih  *liofe  of  tlie  TItumcfi.  and  the  oili' r  is  i  '  -i  .  ;<  from  i  ha 
rih.  to  prevent  intcmiptionfi  ;  o  fl'ig;;  'i  l- ■•:  i'.  lii,  .^d  wrll  as  a 
rPAii,  being  mndc  in  hath  tlie  east  luid  we«t  tunni'U,  oi  shown  in 
I  of  the  work  ill  the  lower  jmrt  gf  the  preceding  cut,  which  w» 
explain. 

t  (tecp  intctnt  token  by  ingenious  ftnd  scientific  men  for  the  pn^ 
I  tuuficl,  that  ftoon  uflor  the  jfrf/  irruption,  Mr.  Brunei  receivedi 
."poii,)  no  lew  than  260  written  p!nn»,  which,  to;;cthfr  with  ver* 
lUoaA,  iiiiide  JklLugeOiur  A(^'~'-  1   rriiiL'tiii>«  for  tlie  ditasl^r. 

tbcrv  writ*  some  which  •  iiaidernbic  iugeiiuity;  «nd 

!(.. ,  •"  — ;r  iitformalion,  «*»*.  m...  uMi-.-^wn^',  which  we  iDsert,  u  the 
[lie  uf  ita  construction  nmy  htrieaftiT  prove  of  cuiitieDt 
...:^    ..  K-r  a  body  of  water.     Tlie  itivonlnr  was  a  Mr,  GonreVi 
td   all    active  niembcr  of    the    London    Mechanics'  Institution, 
t  to  add,  fell  an  earl/  rictlm  to  the  ciiolero  in  183'J.     Mr. 
cd  by  himself,  "  cotisibCs  in  placing  at  the  bottum  of  the 
tlie  ij«rt  undergoing  excavatiuu,  a  har^e  plniforni  or  raft, 
ng  downwAids  to  fix  into  the  loil^  to  prevent  the  water  fi^om 
don." 

upvnition  of  this  will  be  understond  by  reference  to  the 
8.  where  S  S  reprcsmtn  a  «wti<m  of  tiic  tunnel ;  It  the  mud, 
ing  thebt-'il  oft)ie  river;  A  B,  the  ionateplalforin,  about  twice 
inel»  cun&iiting  of  two  layers  of  plankft,  crossing  each  other 
mudf  water  mid  nii^tight  by  n  stratum  of  artificiAl  Icbther, 
eUviic  waterpiuuf  niiiU'ri)tl,  belwt>eti  the  layers;  GO,  and 
ioaa  of  the  ledges  or  rims  which  may  be  utade  of  iron,  or 
Iron  ;  the  plutfurni  niu»t  be  hmded  sutticienttv  to  link  in  water. 
(ipcof  the  air  while  die  phiiforniia  descending  in  the  water  r 
rrp  to  (Iriiw  off  the  water  from  under  it,  when  it  reaches  the  bot* 
Itdirig  «Hlvel^  to  be  opened  or  vhut  at  pleasure,  by  the  cord*  PU^ 
oUeys  m  m  and  h  u  ;  the  Ix-nt  pipes  ii  nre  fur  tlie  escape  of  the 
the  «]mci*  bftween  Llic  Icdgej  G  and  H.  When  the  apparatua 
bultont  of  Uie  river,  the  water  i:i  to  be  removed  from  under* 
Ey  Hhich  will  produce  a  very  great  liydrostaiic  aud  pneu* 
i(9  furnace,  aud  cnuae  the  points  of  the  ledges,  G  and  Ht  to 
fth*;  rivt'r,  and  the  whole  to  heconie  firmly  fiKed  in  itsplace* 
1, 1,  ,.vf..n..!q  of  conrse  all  round  the  raft,  i*  made  conical,  for 
he  ioil  between  the  rims  as  they  are  forced  downa 
ii^  iince  of  the  water  at  the  eilge». 

pptrotus  i«  to  be  moved  forward  to  a  new  station,  the  pump  E  it 
1  into  ;i  condensing  iur-pump,  by  cbangiiig  the  valves;  and  air  it 
raft  till  it  ii  disengaged  froin  the  bottom^  tcAen  i/  canwitk 
■  d  i»  Mr  water,  and  mnk  as  befifrf. 
the  river  )&  very  irregular  and  gravelly,  it  may  be  neceusry 
t  down  clay  in  some  pnrta  befoie  the  platfurm  is  brought  to 

d    that   whicli    ifl  staled  to  liave  been  the  best  of    tbt 

^ "I  'ifrfnl  by  Mr.  Brunei  to  lIic  inventor  of  it,  the  lata 

J  to  notice  ilmt  which  wu«  uiifoilunntely  adopted 

ity  in  the  bed  of  the  river,  and  the  hole  ihnmgli 

died  into  ibe  lunnel  on  the  ISth  of  S\r\\  whs  finn  filled  with 

mU  giQvel ;  a  large  iUl  wooden  raft,  (uiUhout  itt/ge9,J  was 

w-maile  ground,  to  prevent  any  Middeu  displaceiueut  of  it, 

fVtrd  B  ftill  protection  to  llie  \M)rk.nieu,  when  they  migh| 

iog  imdemeatM.    The  water,  howeviT,  found  its  wav  under 

red!al  engine  and  pumps  were  eni{iIoycd  for  a  oonudera^la 
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Eriod  without  lowering  tbe  level  of  it  in  the  tunnel.     TLc  worka  vct» 
If  emptied  of  the  water,  when  Ibc  force  of  llic  tide  r '  - '  -   "-.It  td, 

raft,  threw  off  the  weights  which    liad  kept  it  down,  ^^ 
■urf«ce  of  the  river.     The  ground  in  nuothL-r  port  cunu, 
now  gave  way,  and  the  tunnel  waj  again  611eu  with  wulcr.     t'mii 
day  and  bagg  of  clay  were  then  employed  to  hO  up  the  wconil  b«av 
enlarged  dimension*  of  the  former,  occasioned  by  a  •etlling  or  m 
artificial  ground,  was  also  Blled  up  to  a  level  with  tbe  niiluraJ  brd  sf 
The  clay  was  covered  with  a  stnuum  of  gravel,  and  i  irgQ 

thick  tarpauliog,  which  was  kept  down  bv  cast-iron  k  ooi 

was  thrown  over  the  whole,  to  keep  it  as  closely  tugelher  us  ^u»ubfe. 
this  plan  has  proved  an  effectual  remedy  as  far  as  it  has  been  a|»pli«dT  llie 
of  such  remedies,  whenever  quicksand  may  be  luet  willi,  ot  i' '  1u 

the  future  progreu  of  the  work,  must  be  attended  with  a  wj>  umt 

therefore  submit  that  Mr.  Gorvey's  plan  deser^'es  the  prcfe-m>ci:,  v  a 
shifted  from  place  to  place,  as  the  work  proceeds. 

The  lamentable  accident  which  we  devcribrd  waa  alao  prviSodWl 
excellent  plan  from  nn  eminent  member  of  th«  London  Machanica*  I 
which  consists  in  introducing,  a  few  yards  behind  the  workmen, 
constructed,  that  the  lower  ports  of  iho  gates  will  be  firki  shul  hf 
issuing  in  at  tbe  place  where  the  work  is  carried  on ;  and  wbea  tbt  «iun 
Dearly  half  way  up,  then  to  sbiit  the  middle  ports  of  the  gutea ;  nud  vbia  Jt 
near  to  tbe  top,  to  shut  tbe  top  ports  of  the  gate*.  Tbia  •;  _ 
afford  all  the  workmen  time,  who  could  reach  iio  fatf  as  th«  4i>od*gat«>,  tofd 
out,  and  prevent  the  tunnel  from  being  lillcd  with  water.  Tltt*  pUa 
only  tend  to  obviate  much  of  the  danger  to  be  apprehended  fay  the 
but  greatly  diminish  tiie  enormous  expense  consequent  from  ffttcli  «A 
Tbe  small  space  between  the  shield  and  the  flood-gates  wouM  i 
with  mud  and  sand,  and  the  bed  of  the  river  might  then  h» 
from  above,  as  then  there  would  be  no  liability  of  the  matrriak  pgt 
that  purpose  bein^  loosened,  and  removed,  by  Uie  penodicai  Ui^rMi  bmI 
of  tbe  water  during  tbe  rise  and  fall  of  the  tide.  T\^o  liu  asi  tJw  utf 
exhibits  a  transverse  section  of  the  tunnel,  with  tK 

Fiff.  I    represents  a  front  view  of  the  gates,  wi'  ^.n   tlie  ra^ 

or  eastern  arch  entirely  closed,  those  in  the  other  uvb  hoving  bvfl 
open  for  uking  Ihrougn  tbe  day  and  building  materially  os  dw  cafwi 
^oceeds.     In  order  to  make  the  plan  beltf  r  iindervtoo<l,    the 


■rnted  as  coming  in,  which,  having  jost  closed  tlte  lawer  poir  of  pteftftj 
the  act  of  shutting  the  middle  pair,  while  the  upper  pair  is  ropmnUM  MIMH 
bgopeo. 

The  lower  pair  of  gates  are  beveled  off  lo  an  acut 

,te«  al  tbe  outside  of  the  upper  edge ;  and  to  correapti. 

gel  of  the  middle   gates   are  beveled  off  in  a  c^"*-  • 
Others,   as   exhibited    in    the   drawing.     Fnmt    ti 
i^reeived    that   the  middle  gates    will  be  partly    k        -    .-,... 
lOver  the  lower  gates ;  and  hence,  lite  second  gates  will   be  almt 
%ater  begins  to  run  over  the  first-    Tbe  sarne  amngcmrnt  i« 
to  the  middle  and  upper  gates,  except  that  the  upper  rtl^*r«  of  \\\t  Uittr 
beveled  to  an  angle  on  the  inside,  lo  fit  a  oontrorr  hrrrl    on  t^r  mrt  rfl* 
gateway*     It  may  be  here  observed  that  none  ol 
open  so  far  back  as  to  become  parallel   with  th- 
nuently  they  are  always  in  a  situation  to  bo  act' 
that  the  whole   of  the  eates,   as  well  as  the  fni< 
in  the  middle  of  the  arcn,  as  flood-gates  on  canal 
iitliini  the  greatest  resistance  to  the  pressure  of  th 
wiLhi  lateral  pressure  of  the  sides  of  the  tramin-  - 
injury  it  might  thereby  sustain,  the  opimsite 
arc  Connected  by  tie^beaina.  •iimiltr  fu  tii.»>^  . 

It  will  not  W  new- 
Conn'arfciivfAy  %ma\\  w^. 
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Il  vill  of  courts  be  of  the  greatest  iin|fortance  that  the  ihfvAold,  OT  tJt^' 
against,  which  the  hottoma  of  toe  first  galea  aliul,  .luH  Cur  that  pur|>ow  the  fti- 
lion  of  the  n»td-WBy  which  pa&set  tlirough  the  gates,  ts  so  UaI^iktU  an^  pv- 
ported,  that  a  very  Bmall  portion  of  water  accuinulatetl  undrr  it  wil!  i's^^ittfr 
itBSuppurts^  and  project  purl  of  the  roml-wAy  or  plHtrnrm 
The  threshold  may  be  further  secured,  if  nct-'csinr},  by  i 
to  attached  to  thi!  gates  as  to  be  rolled  ofTby  tli>-m  in  ihc 

Tiie  joinings  bttweeit  tht;  frame  and  brictc-uurk,  as  well  tdH 

tht  galea,  are  ntiide  nlr  und  water-tight,  by  truingular  pnckin^n  ur  inumtm 
other  8o(V  innlcna),  wliich  arc  drawn  into  the  crovios  by  a  »eriet  rficiMW  Ulkt 
through  to  ilia  ontaide  uf  the  gates,  where  tie  U4«rknteii  can,  «l  tWk  Uw^ 
forew  the  packing  up  aflcr  aU  the  gate*  are  aliut. 

The  inclh<Ml  of  tnuving  the  gatei   forward,  and  o(  svcurine  titrtn  hi  \i»*T 
placi-8,  is  «howii  in  /7^.  2,  whtire  /  repreaeutk  u  rntu 
gateii,  supported  in  iti  place  by  three  pair  of  iiror._  ^ 

fartenad  logitther  at  r;  the  other  CDd«  of  ^csc  beutna  ar*  iMm^iM  iu  t^^mk- 
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gntest  three  on  each  side,  at  a  smnJl  ditt;iuco  from  llie  edg«.  T 
refltn  upon  a  friclion-rollcr  nr  ani.-ill  wheel,  und  against  a  pnwcrfal  »ci 
which  u  supported  br  liio  abutment  p,  iUvd  into  tlie  bolloni  of  iKe  i 
keot  in  il»  pliice  by  the  vertical  beam  j. 

When  the  uuir^  are  tu  be  muv£>d  forward,   the  Iri 
edgf%  of  the  fr?ime  must  he  released,  and  movi-d  h^' 
whirl)  kerp  it  in  its  uUce,  and  then  the  gutes    ' 
siipniii-is,  on  which  Iney  rest,  hy  the  «crew  o; 
to  tneii  assijL^ned  place,  the  «crew  i 
are  hrtinghl  up,  and  the  whole  epp.n 

Tlie  box  represented  to  the  left  oi   u;.   ui-i-m    i,  , 
to  hold  two  ur  three  men  ;  it  ti  provided  with  twi 
into  the  bt:x,  and  the  other  into  that  purt  of  tlie  tui.. .^ 
water  when  the  flood-gates  are  all  closed.      The  uke  of  '- 
harnessed  in  Jauiec's  diving  apparnlu«,  to  enter   thejmit 
the  purpose  of  exploring  and  vKaminin|»  the  workx.  niul  > 
of  importance,  requiring  to  be  remof^ed  from  ihe  wnif  r-      i 
Tided  in  his  diving  apparatus  a  snftlcient  supply  %>(  Air  fi^r  ih* 
lu  rrniain  in  (he  water,  enters  the  box,  and  av»r'  i)ip  door  :  h^ 
of  a  slop-cock,  admits  llie  vnler  into  the  box,  wInn  lite  ' 
ami  the  interior  can  be  eiuily  opened  tn  admit  him.       I 
<>;i'    '  utiT  the  box,  shut  the  conimunfcaUnn  iM'iwrci 

t;  n,  by  n  HtoiH«urk,  let  the  watur  conidintd  in 

oprx  L'«a  »i  iKe  tunnel. 

This  mny   be  tepeatod  as  oficii  ai   oocaaion  mky  requtrft. 


\Xxii  iLLoiUn^fiu 
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it^r,  ftnd  With  perfect  lafely  to  (lifl  dlvtr;  for  the  {ngreu  of  th« 
rntircty  prevented  by  ilie  flixxl-^nlcft.  it  will  be  perfectly  quieKeal 
I  «nd  no  diingtr  is  to  be  «pprvh?n'lpd  from  a  cltnnge  or  deringe- 
^pttft  of  the  work*  laliiii);  pljce  during  the  rnirtffr't  iii>pecti»n.  'fna 
, between  tltc  atiield  nnd  fl<M>d-gutcs  wo<iUl  ftomi  t>e  lUled,  wlien  ftll 
aCtttiutiAry :  atid  consequently  t)ii^  prinoipnl  catiso  of  damage  to 
ie  rushing  of  n  t:ir^e  qu.>nltty  o^  wutur  with  great  violence,  would 
Tjt  should  he  ohjecUMi,  tliat  the  time  occupied  in  titling  theipnca 
And  the  altield  wr>iild  be  too  short  to  alloiv  th«  workmt^n  to 
answered,  that  very  little  limL'  would  be  reqtiirrd  for  all  the 
^  I  outside,  where  they  wotdd  be  perfectly  safe,  and  might  Ici)tnrcly 
krcM  of  the  water  in  filling  the  space,  and  closirii;  the  gate.*  ;  besides 
I  of  the  water,  under  such  circumitance*,  would  be  of  ao  Utile  conse- 
therc  would  be  no  occasion  for  detaining  the  mt*n  in  attempting  to 
^nt,  till  their  lives  are  in  danger.  The  wattT  within  being  perfectly 
I  of"  the  river  might  be  made  good,  the  water  pumped  out,  and  the 
1         '       1:1  again,  in  the  course  of  a  day  or  two  after  an  irruption, 

■inj  as  are  herein  described. 

kittu.i   »(.-  tire  writing,  (February  183-i,)  the  work  at  the  Tlmmea 

^  vtanrf.     A  brick  wait  has  been  completed  at  the  fiirther  extremity 

hitmii    uhioh  iif  made  water-tight,  iind  the  iuteriur  of  the  lunuel  is 

•  accident*  had  happened. 

'■-  of  earth  with   the  roots  and  leaves  of  plants,  partially 

iit  i*  used  aA  fiicl  in  many  parts  of  the  country.  See  ('cat. 
,ICt  or  Indian  SArraoN.  A  root  brought  from  the  East  Indin« 
1  in  making;  a  yellow  dye.  'l*he  ctdourlng  matter  it  yields  ia  wry 
d  oT  great  brilliancy  of  tint ;  hot  it  poesesses  no  durability,  iifir 
rdanla  yet  been  diacovered  nufficiently  powerful  to  fix  it.  Common 
Inmnia  liave  been  recommended  fur  this  purpose;  but  Utey  are 
K»en  tho  colour,  and  incline  it  to  brown. 

10.     Th«  art  of  giving  circular  and  other  fiinns  to  solid  substanccsi 

Batjon   of  innumerable  articles,   by  the  aid  of  a  machine  called  a 

re  i&  perhaps  no  contrivance  with  wliich  human  ingenuity  has  aided 

Ir  uf  rhc  mcchaidc  more  cnlillcd  to  our  admiration  than  the  lathe; 

|h«n  we  take  into  the  accuunt  all  the  improvements  it  has  undergone, 

lest  and  most  aiicient  furni  iii  the  potter's  wheel,  to  that  adaptation 

complex  mechanism,  by  which  not  merely  circular  luniitig  of  the 

ul  and  iu!curate  description,  but  exquisite  figure-work,  and  compli- 

etrical   designs   di'pending    npoD    the    coccntrio    and    cyoloidal 

are  daily  prtnluced. 

iuti  uf  turning  diffent  very  essentially  from  most  others,  in  the 

,  that  the  nifittcr  opr-mted  upon  it  put  in  motion  by  the  mnihine, 

hi  by  means  of  edge  tools,  presented  tn  it,  and  held  ta»t;   whilst  in 

the   work    is  fixed,  and  the   tool  put  in    motion.      In    ordinary 

work    is   mode  to  revolve  on  a  stationary  sirajght  line  as  an  axi«, 

e  tool,  net  tteaily  tn  the  ctutaidc  tif  the  4>ihstiince  in  a  circnnivtilutiun 

[off  III]  the  puns  which  li^>  fanhoi^t  from  (he  axis,  and  makes  the 

lat  lub.-ttance  concentric  with  the  axis.     In  this  case,  any  section  uf 

ado  at  right  angles  to  the  work  will  be  of  a  circular  Qgur** ;  but  ibere 

\  of  turning  tltipses  and  various  other  curves,  distinguished  by  liie 

tine-ttiming. 

kr  made  in  »  great  variety  of  forms,  (U)tl  put  in  motion  by  different 

|r  are  called  centre  Uitke9  where  the  work  is  supported  at  both  ends  ; 

/     "  •hick  Inthus  when   the   work    is    WxeiX   Ht   the   proj^Liing 

Kmm  differtrnt  in^thi>ds  i>f   putting  tliem  in  motion, 

p  f'-  <,   uiid  haitfi-wfied  hitlies,  or /ooZ-lathes;    for  great 

Tits,  und  waii-r-wheelsj  but  more  generally  by  stcuiit- 

',..    1^-     -.  ..    .1  by   Hutfd-lurnprti  are   usually  made  uf  tvuml,   in  a 

and  are  c/dlcd  /•fiZ-latbes  ;    lli»  Mimo  kind  will  serve  f'-r  lunmtK 

s:  but  the  hrvt  work  in  mctui  isalwi^sdoac  in  iron-lathc&i  which 
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are  u»iially  motle  with  a  triangulur  bst,  and  *rc  cnlleJ  4ar-Uthe&     S 
for  the  uic  o\  watch-inttker*,  are  ilcnominiite<l  liirn-benrhr> 
esstntial  distinclion  b«tweoii  these   and  the  ccntxc  Utlim,  «-> 
size,  and  that  they  arc  made  in  metal  instead  of  wood,  and  tuc 
beinp  more  accurate  and  better  fininhed. 

The  centre  lathe  is  now  very  little  used  but  by  cou"'**^'    r^n. 
articles  of  household  furniture  in  Roft  wood,  nit  tnhle-i 
po6ts,  &c     It  consists  of  the  foUowiug  parts  :  1st.  The  (■■    . 
uf  two  l)oamf  botted  together  ut  a  small  distance  asunder,  and  [M*r 
nther;  it  is  supported  liorizontaliy  on  legit  at  the  ends,  and  farms  tn 
the  whole;  the  groove  is  the  narrow  0|)«-ning  between  the  twu  halvia  cvj 
of  the  bed,  to  receive  the  tenons  of  the  pvpprUj  which  are  two  abort 
posts  fastened  down  upon  tlic  bed  at  any  place  by  meana  of  wcd^ei, 
through  mortices  in  the  tenons  of  Uio  puppets  benentU  the   bed ;  niir  v( 


puppets  lias  a  pUt  or  pin  of  iron  Hxed  into  it,  and  the  other  one  baa  at 
level  the  centrf'scrftc,  workiuir  thpough  a  nut  fastened  in  the  puu| 
screw   and   the  pike  have    sitarp  points   made  of  steel,   and    li 


■ 


tempered  tliat  they  may  not  wear  away  ;  lltcy  must  be  exnctly  nppotJte, 
a  line  wiiii  each  other.     The  piece  of  wood  which  \»  to  be  ii:rM  .i    ^....r«.*e, 
instance,   a  pole   of  wood,  is  supported  by  its  ends  between  '  U- 

pike  and  the  screw,  that  it  may  tui~n  round  freely,  and  the  acrr  ■  .J  •/]• 

till  it  has  no  shake.     The  puppets   con  be  placed  at  any  distaiice  anuuler, 
according  to  the  length. 

The  rest  is  a  rail  or  bar.  extendutg  from  one  puppet  to  the  o* 
support  of  the  tool ;  it  Uiys  in  hooks  prnjecling  frum  the  faces  of  t 
the  work  is  put  in  motion  by  nieani  of  the  treadle,  which  is  worked  t>jf  lL< 
turner's  foot ;  the  string  or  cnt-gut  is  fastened  to  the  treadle,  and  passing  two  m 
lliree  times  round  the  work,  it  is  fastened  to  the  end  of  on  rlastic  pair,  fiifd  ia 
the  ceiling  over  the  turner's  head:  now  as  the  turner  pressei  the  tiradlr  deai 
by  his  foot,  the  otring  tuma  the  work  round,  and  a  iharp  chisel  or  goun.  \ma% 
held  against  the  wood  upon  the  rest,  will   cut   the  wi>ud  to  a  circular  ftfnv 

When  he  has  brought  the  treadle  to  the  ground,  he  releases  tl '■*  of  h» 

foot,  and  the  elasticity  of  the  pole  draws  up  the  treadles,  tuni;  -  baci 

again  ;  during  which  retrograde  motion  he  withdraws  the  chi  l    :  _  wuii 

as  it  would  not  cut  in  this  direction  through  it,  and  might  im{>ede  thr  awUc* 

of  the  wood;  and  the  pole  is  fastened  to  the  ceiling  of  tlic  room,  akcre  i^ 

latlie  i«  placed  by  a  pin.  upon  which  it  can  be  turned  about  m  a  centre,  ssJ  ^ 

rests  upon  a  boricontal  bar  fixed  at  some  distance  from  the  centre :  it  ii 

in  a  position  nearly  perpendicular  to  the  axis  of  the  work,  so  that,  v 

turned  upon  its  centre  pin,  the  string  at  the  other  end  may  hv  bmurht 

part  of  the  length  of  tlie  work  where  it  will  be  most  conveni' 

In  have  the  string  put  round  it :  in  the  same  manner  the  ouii  iU  il! 

placed,  with  one  end  over  a  centre  pin  in  the  f]oor,  that  its  oppwuc  rnii  rnrt  W, 

moved  under  the  work  to  tho  proper  place  for  the  string',     it   U  hm  ■ 

this  [waicion,  while  moving  up  and  down,  by  a  second  t»r«fl'"   •— — "■•>4^ 

to  the  first,  which  moves  in  a  loose  centre  on  the  Hoor  at  one  t : 

is   perforated   with   a   number  of    holes   to  receive   a    pin   ( 

treadle,  and  thus  to  confine  the  treadle  to  move  up  and   > 

place  it  is  set  to :  the  end  of  the  principal   treadle  is  turned  '  i 

made  like  a  pulley,  to  hold  the  Ime  or  string  which  is  Wi;< 

the  turner  wmds  the  string  on   or  off  this  end  of   the  Urr. 

length  to  the  diameter  of  the  work  round  which  the  str'- 

is  fastened  to  the  end  of  the  spring-pole  in  a  aimilnr  m. 

ttaiids,  or  is  seated  before  hts  lathe,  having  one  uf  his  UcK  cb  li-r  ircitsii.!*! 

Sive  the  motion  ;  it  niust  be  very  moderate  and  equal ;  he  plaaet  his  teU« 
le  rest,  and  approaches  the  head  of  it  gentlv  to  th'  fHTmiiif  Ml 

gradually  without  leaving  any  ridges,  and  wlicn  \w  a  knot,  fcc 

go  on  still  more  gently*  otherwise  he  would  he  in  <i  I.  t»f  st^Mrinf  kit] 

work,  and  breaking  the  edge  of  his  tool.     For  turn;  rt.  a  fcitw,  ""^ 

as  is  used  for  shooting  arrows,  is  supprcdcd  by  ill  u.jIi..   .  .i:r  (be  Uil.s;  t)4 
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tied  lo  the  middle  of  the  bow-string  ioalcad  of  Uie  pole,  and  acU 

ninitnrr.     The  cuniiniiod  rotary  inotiuti  givrn  by  a  wheel  is  to 

tuih  mtpcrior  for  ttiming  to  the  reciprocating  motion  of  a  treadle  and  siring, 

>Ai    ir-i-ulnr  lumen   seldom  make  use  of  the  latter;  yet  the  simplicity  and 

of  l)ie  whole  is  a  great  rccommendaboOf  efpccially  among  country 

who   are   not   so   careful   of    their  time  as   in    the    tovrns,  wfaer* 

■']  obliges  every  wte  (o  use  the  beat  and  quickest  meana  H>f  despatclv- 

ik. 

The  cuiiinion  centre-latlw  becomes    a  powerful  machine  when    worked  by 

leans  of  a  lurge  wheel,  turned  by  one  or  more  labourers;  the  wheel  nhould  be 

Mvy,  (hat  iti  momentum  may  be  sufficient  to  overcome  any  trifling  obstacle  in 

It  work,  and  tlie  frame  in  which  it  is  mounted  must  be  of  sufficient  weight  to 

IUmI  ■t«Mly«and  not  b«  liable  to  move  by  the  exertions  of  the  man  turning  it. 

Il  Midless  line  is  used  to  communicate  the  motion  of  the  wheel  tn  the  work  ; 

nn««^«   round    a   grorwe   in    the  circuuiforenc«    of    the    wheel,    and,  aAer 

l:o  a  figure  uf  S,  goes  round  a  small  pulley  fixed  upon  the  work ;  by 

,  when  the  great  wheel  is  turned,    it  gives  a  rapid  rotary  motion 

the  matter  to  be  turned)  and   with  a  much  greater  power  than  can    be 

ll*ioed  from  the  treadle,  with  the  additiunaJ  advantage  of  the  work  tuniinr 

Bl  the  ftame  way  round,  ro  that  the  turner  ha«  no  need  to  take  his  tool  on* 
nrk  ;  the  small  pulley  is  perforated  with  a  square  hole,  to  receive  a  square 
on  the  end  of  the  work,  and  the  turner  has  mnny  different  pulleys,  each 
th  a  different |ized  hole  throu^^h  ii,  to  suit  work  of  different  diameters;  but 
ere  IS  an  inconvenience  attending  this  method,  for  if  tlie  four  comers  of  the 
uare  on  which  llie  |Milli>y  is  fitted  be  not  all  equally  distant  from  tike  centre 
itie  work,  the  pulley  will  not  turn  round  truly,  an^  the  bond  will  be  liable  lo 
p  ruund  upon  it.     To  obviate  this,  the  pulley  in  the  annexed  figure  ia  often 
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lit  bM  a  square  hole  through  it  to  receive  the  work,  and  is  made  to  fit  upon 
Reans  of  hmr  screws  a  a  a  a^  pasHrng  through  a  part  of  the  wood  by  tlie 
[ihe  puUcy,  luid  (heir  point  preniiing  into  the  work ;  in  this  manner  one  or 
iQeys  can  be  made  to  serve  work  of  any  dimenaions,  and  run  always  bo 
upon  it ;  it  has,  as  shown  in  the  edge  view,  two  dilFereut  tized  grooves, 
of  whicli  the  band  moy  he  worked  when  required 
•re  i«  n  kind  of  cenlre-lathc,  which  is  generally  employed  by  millwrighta 
I  iioA-fuunJers,  in  turning  heavy  metal  work,  such  as  the  gudgeons  of  mill- 
As,  roUen  for  sugar  or   rolling-mills,  pump-rods,  which  are  to  pasa  through 
En^-boxfi,  or,  in  short,  any  work  which  will  admit  of  having  both  its  enda 
II  centres;  it  is  in  many  respects  simiUr  to  that  we  liavc  described, 
,  I'.'d  to  give  a  continued  rotary  motion  to  the  work ;  it  has  legs  which 
iwrt  it  from  the  floor,  and  the  bed  is  furmed  by  two  parallel  beams  or  cheeks, 
led  lo  the  legs;  one  of  the  legs  stand  up  above  the  bt^d  to  support  the  main, 
rftliah'l  centre  point,  instead  of  having  a  puppet  on  purpose.     The  centre 
t»  f.i<£ti  tii'd  into  It,  by  a  nut  and  screw  behind,  and  upon  this  pin  two  wooden 
tittcd  side  by  side,  close  to  each  other,  so  that  they  appear  but  one ; 
^f ,  ttt  pleasure,  is  caused  to  turn  round  by  mcaui  of  an  endless  strap, 
'  a  drum,  extending  over  head  or  under  the  floor,  and   which  is 
jfses,  or  a  ateain-engine  ;  the  strap  being  only  the  breadth  of  one  of 
will  turn  but  one  of  them  at  a  time,  but  it  can  easily  bo  sliitUd 
ihe  otlx^rat  pleaauro.  and  then  the  other  will  stand  still     Tlia  front 
I     r  puilejs  givM  motion  to  the  work. 
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The  back  puppet  U  fixed  upon  the  bed  of  the  hithp.  by  a  '  J^| 

4ioviiw«rda,  and  eiiLet-ing  lUe  >pHec  betwcL'u  (helvru  clmcksur  i;  ti| 

at  any  place,  by  means  of  a  screw-bolt,  which  pauci  down  tin  tfip 

aiid  goes  through  a  piece  of  imn,  which  tikkes  iu  Wanrt^  on  lh<  (d% 

bed;  miut  is  lined  in  thi:3  ticrtfw,  und  ilivrehy  the  nltulc  pup|>Li  i;au  i4^H 
down  upon  the  cUt-eks  so  tiriiily  that  it  wiU  nut  move  by  aiiv  ttratu  UmH 
may  occasion :  the  back  puppet  haa  a  back  centre  icrewi  wbirli  h««  aaiNirP 
to  support  the  work. 

The  work  is  turned  nbout  in  ihi-t  lathe  by  niefine  of  if*  ■- ■■'■    -He* 

tome  inches  from  the  flat  suvfttce  of  the  front  pulluy,  whit.-:  ,,jit 

4a  lilted  on  tiie  centre  point:  n  piece  of  iron,  culled  a 

[4thc  work  near  its  lelt  hand  end,  so  us  to  project  pn : 

l-jiin  in  the  pulley  intercepts  this  us  it  turns,  carryiu. 

r      Tlic  other  pulley,  which  is  fitted  on  the  centre  pin,  u  ouly  ul  tuc  wheatff 

^liaMie  IB  wanted  to  stjiiid  stilt,  in   the  same  inaiiiier  as  the  Uvf  nnrl  iVsd  puU^ 

Svd  in  cotton-milU.     Wlien  the  workman  wishes  to  put  tlu-  '  iAjo, 

c  presses  the  handle  of  hiB  tool,  or  any  othrr  smooth  piet*^  ot  ii  ilw 

btdee  of  the  endless  strap  while  it  is  in  motion,  aru!        '  i:oi\ 

Lbuiley  ;  in  a  very  short  time  the  strap  will  get  c<  ..  i^i 

nlhifi  ilxelf  to  p  fie^h  place  on  the  drum  coiTee|Kindiiii.-  lu  .n.-  :t*«« 

Mf>liti  pulley  lo  (urn  round,   nnd  by  the  pin   pushing  round  the  >  Lrtr? 

Lucrcwcd  on  the  work,  cuminunicites  it«  motion  Lo  the  work  tu  U  .^...^  )fbt) 
[Jie  winhes  the  motion  to  ce;j:»e,  fur  the  purjiose  of  examining  tits  iroric*  h*  ^B*''" 
I'^ie  tttrap  back  ai;ain  on  to  the  other  pulley,  which  has  no  ccmununicaliidi  wilk 
[<^e  work,  as  it  slips  freely  on  the  centre  pin  :  the  driver  i«  nmply  an  iKa  na^ 
[-Jtiiring  a  screw  tapped  through  one  ena  of  it,  Co  pinch  the  work  so  fastssci 
I  iprevent  its  slipping. 

'  Tlie  side  opposite  the  acrew  should  be  angular,  that  it  mmr  lit  anv  r^ 
work;  this  driver  may  be  &(ed  on  either  end  of  the  work,  while  i- 
turning,  but  when  it  is  necessary  to  fix  the  driver  on  that  pan 
which  is  finished,  the  end  of  the  screw  is  apt  to  pinch  and  braisv  ri;  n  ■ 
therefore  proper  to  use  a  driver  oompowd  of  two  ban  of  tron  aerewcd  tagnW 
by  two  screws,  passing  tlirough  one  bar  tapped  into  the  -  '*■  —  'i^th  ban  tfv 
•oinewhat  holluwed  out  in  the  middle,  that  tfiey  may  en  •■  work,    (f 

this  should  be  fuund  to  injure  the  work,  a  piece  of  aMet.^.. •!  i^  rouadit 

before  t})c  driver  is  put  on,  will  prevent  the  posaibiUt)'  of  Jta  riamagii^  ik 
work,  and  if  the  screws  of  the  driver  are  drawn  rery  tight,  it  will  cany  ^ 
work  about  with  sufficient  force  to  bear  turning. 

The  manner  of  mounting  and  giving  motion  to  a  piece  of  work  in  the  sttiCn 
Llathe  is  thus : — the  buck  puppet  is  first  fastentd  on  the  bed  of  tli»  latW,  at  tW 
rjtroper  length  to  receive  ihn  work  ;  Uie  workman  then  places  on«  of  iti  n^ 
[■gainst  the  points  of  tltc  front  centre,  with  the  points  as  near  r'  -    [>(lli. 

FVork  as  he  can  guess;   he  then  hriu^s  the  centre  of  the  othtrr 
['Opposite  tlie  point  nf  the  centre  Rcrew,  and  screws  it  up 
Llust  tight  enough  to  pren'cnt  its  fuUmg  down.     In  this  .t'. 
I'py  one  han<t,  while  he  holds  a  piece  of  chalk  against  t(  v 
I  Whether  it  is  pitched  nearly  concentric  on  the  points;  qih 
[  Wiiiit\  he  turns  hack  the  screw  and  tries  ngain,  i.li-.-  rvim 
rvearer  towards  tlmt  side  which  appearstopnii 
tibre  gets  marked  with  the  chalk.     When  he  i 
l^pthe  point  so  hard  lliatit  may  mark  the  end  of  the  work 
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i  muck  sny 

itrin^aaJlW  j 


>  lU  ii»*« 

#nsl<l6i 


Wori(  out  of  th«  lathe,  he  punches  or  drills  holes  in  the  rr^] 

and  centre  points  have  marked,  and  when  Oie  work  is  ^■ 

it  will  mn  nearly  concentric  ;  the  driver  being  scr«wpd  I 

work  as  ia  most  convenient,  the  work  will  be  tm 

jecting  from  the   pulley  as  before  described.    'Dit- 

jVir   which  these  lathes  are  ti»ed.  i*.  prrfonned  by  venous   nx^    ciiiffl^  ■'W 

books,  but  these  wUl  be  furtlier  dettitibr^. 

The  centre  lathe  will  perform  any  kind  of  work  wbtcb  on  W  ti 
centres  made  in  the  ends  of  it ;  but  a  great  portion  of  the  anicW>  fanaaA  1b 


TURNING, 


817 


It  hare  one  of  their  riida  »t  liberty,  to  be  operated  upon  while  lliey  ar« 

Mcupi,  buxet,  and  all  kinds  of  hollow  ftrtlclfs  ;  tbcsfl  are  turned  in 

iot  lathe,  with  mandril  and  coiiar. — A  lathe  of  this  kind  serves  oqvially 

[centre  work;  ihercrure  if  theprofeaseJ  turner  is  without  a  mandril  falhe, 

~ieao  const! ueted  in  the  sinipU'st  and  most  economical  manner,  and  chiefly 

thai  the^oruiicer  may  be  enabled  to  make  it  himself,  it  shown  iu  llie 

figure. 


I 


. 


1 


,  »  pvt  in  motJon  by  a  foot-wheel  and  treadle,  so  that  the  turner  haa  both 

V^^^'^y  ***'  directing  the  tools.     A  it  tlie  bed  of  the  lathe,  consisting 

ro  beams  or  checks,  fixed  parallel  to  each  other,  and  leaving  a  small  space 


i*m,  M  shown  in  Firj.  2.     The  bed  i«  supported  by  threeupright  Icg^, 

bo«u  in  the  lif^urc;  one  of  these  projectii  above  the  bed  a  suilicieut  height 

Is  C,  for  the  support  of  the  extremity  of  the  spindle  or 

>  tid    is  supported  iu  a  collar  fixed  in  an  iron  standard 

-1U.-U  ir^  >i.jewcd  down  upon  the  hod,  by  two  bolts  marked /<.  Tha 

l>  has  a  Irniin  which  is  received  throu>;h  the  brd,  by^wluch  it  cau 
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be  fastened  at  any  place  ;  /  is  the  buck  centre  pin,  fitted  tlirougti  Che  PttpP*^  '• 
and  ^  it  a  screw  situated  behind  it,  to  advance  and  keep  it  up  to  bin  wrV  Tke 
mandril  is  turned  round  by  a  band  uf  catr-gut  passing  round  the  pullef  r,  tad 
also  round  the  large  foot-wheel  G,  which  is  made  of  cast  iron,  and  fiinl  oa  tW 
end  of  the  axis  H  ;  this  is  bent  as  in  the  figure,  to  rorm  two  cranka,  united  b;  tva 
iron  links  to  the  treadle  I,  on  which  ihc  workman  presses  his  foot;  this  trwJW 
is  aOixed  by  two  short  boards  to  an  axis  ou  which  the  treadle  1  movea.  TW 
vf\\cA  G  is  of  considerable  weight  in  the  rim,  and  being  wedged  fast  on  iha  asii 
turns  round  with  it ;  it  is  the  momentum  of  this  wheel  that  continaes  toton  t^ 
work  while  the  crank  and  treadle  are  rising,  and  consequently  while  tlir  wtai- 
man  exerts  no  power  upon  them.  When  ihe  crank  boa  passed  tli«  vertical  po- 
sition, and  begins  to  descend,  he  presses  bis  foot  upon  tnc  treadle,  to  giretht 
wheel  a  sufficient  impetus  to  continue  its  motion  until  it  arrives  at  Ibe  wu 
position  again. 

The  length  of  the  iron  links,  which  connect  the  eranka  with  the  trwidlr  I, 
must  be  such  that  when  the  cronka  are  at  the  lowest,  the  board  I  of  tbe  ttfidlc. 
to  wliich  the  links  are  booked,  should  hang  about  two  or  three  inches  from  iW 
floor.  The  turner  gives  the  wheel  a  small  turn  with  his  hands,  tilhthe  cnifc 
rise  to  the  highest,  and  pass  a  little  beyond  it,  then  by  a  quick  tread  he  fccap 
the  cranks  down  again,  putting  the  wheel  in  motion  with  a  velocity  thatvfl 
carry  it  several  revolutions ;  he  must  observe  to  bf gin  his  next  tread  jost  vlna 
the  cranks  pass  tbe  luglieiit  point,  ond  tlien  it  will  continue  ruauing  tbci 
way  with  a  tolerably  regular  motion,  if  he  is  punctual  in  the  time  of  bis 

The  rest  which  supports  the  tool  while  it  is  in  tlic  act  of  tumitig,  ii  audH 
of  iron,  aa  shown  in  Fiff.  2 ;  it  is  supported  on  the  bed  of  the  Iikthe  by  ill  Utt,  i 
which  is  divided  by  a  groove  in  the  manner  of  a  fork,  to  receire  a  Krrw  Ul,j 
going  down  through  the  latbe-bed,  and  fastening  it  at  any  place  aloof  it  Ifj 
a  thumb-nut;  the  groove  in  the  foot  is  for  the  purpose  of  allowing  thanilBil 
be  moved  to  and  from  the  centre  of  the  lathe,  to  adjust  it  to  the  dlamelcrii/tliaj 
work  which  is  turning.  The  lietght  of  the  rest  is  of  some  importaoee  ta  tan-j 
ing;  and  for  some  work  it  should  be  Hxed  higher  than  others;  thervfora  tbetkakl 
of  the  cross  piece,  or  1',  upon  which  tbe  tool  is  laid,  is  received  into  a  sod^  ■ 
the  foot  of  F,  and  can  be  held  at  anv  height  by  a  screw.  As  the  socket  is  ^D^  j 
dried,  the  edge  of  the  rest  can  be  placed  inclined  to  the  axis  of  the  voik,  vkm  1 
ttiniinc  cones,  or  other  similar  work ;  though  the  samepurpMc  may  be  MO^j 

filished  by  the  screw  which  holds  the  foot  of  the  rest  down  to  tka  bed  of  (^1 
atbe,  admitting  it  to  stand  in  an  oblique  direction.  I 

The  mandril  or  spindle  is  the  most  important  part  of  the  lathe;  it  is  made  </ 
iron,  in  the  manner  shown  at  Fitj.  o  ;  but  the  two  extremiiiea  are^of  sImI,  viici  I 
are  hardened  after  being  turned  and  finished  ;  the  small  end  baa  ahole  na^b] 
it  to  receive  the  point  of  a  screw,  which,  as  sliown  at  e,  /Tj?.  ],  tupporti  ib^Mil 
of  it ;  the  other  end  of  the  mandril  is  made  larger,  and  bus  a  hole  w  ithifl  it.  ^  1 
with  a  female  screw,  for  the  purpose  of  fixing  on  the  various  chucks  by  ^UtA 
the  work  is  turned ;  the  outside  surface  of  the  end  is  turned  extremrlv  tnH,  m'  j 
is  fitted  in  a  brass  collar  at  the  top  of  the  standard  B ;  one  of  the  boUi^  marksi  I 
if  which  fasten  the  staudard  down,  goes  through  a  stout  iron  plate,  siliiited  W*  j 
neath  the  bed,  passing  between  the  two  wooden  checks,  to  tb«  topaf  dk] 
standard  is  a  square  hole,  for  the  reception  of  two  pieces  or  dies  of  bi*  1 
which  include  the  mandril  between  them ;  these  are  kept  in  their  plaeca  ^  I 
a  piece  of  iron  i,  fastened  down  by  screws  /  / ;  and  m  is  a  screw  tapf<*  ] 
through  this,  which  presses  the  two  dies  together,  and  thus  adjusts  Imb 
to  receive  the  neck  of  the  mandril  without  any  ^ake.  The  screw  wlw^  I 
supports  the  other  extremity  of  the  mandril  fits  in  two  iron  or  brasa  MUk  vUek  I 
are  let  into  tlie  back  and  front  of  the  wooden  puppet  C,  and  by  turaiag  tli^  ^  j 
mandril  can  be  adjusted  to  run  very  correctly  in  length  ;  to  prermt  d*  tof*  | 
from  turning  back  when  tlie  lathe  is  in  motion,  a  nut  is  nlaccd  on  tke  tatt  I 
outside  of  ihc  puppet,  and  afier  the  screw  is  turned  by  tU  nead  to  fit  snd  WJ  I 
up  the  mandril,  the  nut  is  screwed  firmly  against  the  nut  which  i«  let  into  At  I 
outside  of  the    ^uy^et;  tUu  caaset  rooh  a  pKffure  upon  the  thread*  <fl^  J 
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KTCW,  that  it  is  in  no  danger  of  turning  back,  as  it  Mould  otherwise  be  liahle  to 
do  with  rouch  work. 

'Jlie  mandril  by  this  means  runs  very  steady  and  accurately  in  its  bearings ; 
and  it  is  plain  that  any  piece  of  work  being  firmly  attachtd  (o  the  end  of  it,  by 
means  ot  the  screw  before-mentioned,  may  bo  tiurncd  by  a  tool  held  over  the 
rest,  in  the  same  manner  as  if  it  was  mounted  between  centres,  but  with 
the  advantage  that  it  be  turned  at  the  end,  to  make  hollow  work  when  required. 
The  foot-wheel  causes  the  mandril  to  revolr©  very  rapidly,  so  that  it  will 
perform  its  work  very  quick,  and  the  workman  must  acquire  a  habit  of  standing 
steady  before  hli  work,  that  be  does  not  give  his  whole  body  a  motion  when  his 
foot  rises  and  falls  with  the  treadle  I. 

The  tools  used  in  turning  are  numerous,  and  for  the  most  very  simple ;  they 
consist  chiefly  of  chisels  and  gouges,  and  hooked  tools,  with  cages  difTerently 
beveled,  so  as  to  adapt  them  to  their  peculiar  objects ;  tools  with  serrated  edge« 
for  cutting  solid  and  hollow  screws ;  callipers  of  several  kinds,  gauges,  oil-stone, 
&o.  To  describe  all  thesv  things  and  their  peculiar  uses,  would  occupy  too  large 
a  space;  we  therefore  proceed  to  notice  some  of  the  more  important  apparatus 
ana  improvements  which  have  been  of  late  years  made  in  lathes,  and  with  which 
aome  of  our  readers  are  perhaps  not  yet  acquainted. 

A  very  elegant  and  useful  lathe,  especially  for  amateur  turning,  was  many 
years  ago  made  by  Mr.  Ileury  Maudslay,  of  London.  The  most  important 
^ture  m  (his  improved  turning  machine,  was  the  substitution  of  a  triangular  or 
prismatic  bar.  upon  which  the  rest  and  centre  puppet  are  constructed  so  as  to 
slide,  instead  of  sliding  between  parallel  rectangtilar  cheeks,  as  in  tfae  last  wa 
described.  Since  the  hrst  introductiDn  of  this  lathe,  (about  30  years  since,)  the 
triangular  bar  has  been  universally  applied  in  lathes  of  the  best  kind.  6ome 
of  the  appendages  introduced  with  Maudsley's  latho  are  particularly  deserving 
of  attention. 

The  first  we  shall  describe  is  the  universal  chuck,  of  which  the  subjoined 
fi^re  will  convey  an  accurate  conception. 
At  a  is  a  hollow  urcw,  at  the  bottom  of  which 
is  another  screw,  b  b,  which  is  prevented 
from  moving  endwise  by  a  collar  in  the  mid- 
dle of  it.  One  end  of  tlie  screw  iscutright- 
hnnded  and  the  other  left-handed ;  so  that  by 
turning  it  one  way,  the  nuts  c  ri  will  recede 
from  each  other,  or  by  turning  it  the  contrarj' 
way,  they  will  advance  towards  each  other. 
These  two  nuts  pass  through  grooved  open- 
ings in  the  plate    e,  and  project  beyond    the 

same,  carrying  jaws  Uko  those  of  a  vice,  by  means  of  which  the  substance  to  be 
turned  is  held. 

Another  very  important  and  useful  appendage  to  Mr.  Maudslay's  lathe,  was 
Ikis  slide  rest,  which  instniment  is  now  universally  employed  in  the  best  kind 
«f  lathes,  for  ttiniing  the  faces  of  wheels,  hollow  work,  and  numerous  other 
purposes.  Since  its  introduction  it  has  received  many  valuable  modifications. 
Jt  ts  represented  in  the  subjoined  engraving.  At  a  a  is  a  triangular  opening 
to  receive  the  triangular  bar  before  mentioned,  which  is  closed  against  the  lower 
surface  of  the  bar  by  means  of  clamps  and  acrews.  not  represented.  The  tool 
for  cutting  is  fixed  in  the  two  holders  b  b,  by  their  screws ;  these  holders  are 
Csswncd  by  a  sliding  plate  e,  which  can  be  moved  backward  aod  forward  by  the 
•crew  d^  causing  the  tool  to  advance  or  recede.  When  it  is  necessary',  as  the 
turning  of  the  insides  of  cones,  &c.,  that  the  tool  should  not  be  parallel  to  the 
vpindle  of  the  lathe,  the  screw  at  e,  and  another  similar  one  behind,  must  be 
loosed,  so  as  to  allow  the  cirndar  plate  under  the  box  /  to  turn  upon  its  centre. 
^Bar  the  four  upper  comers  of  the  lower  portion  of  the  rest  are  small  projec- 
tion!, two  of  which  g  g  are  seen  ;  they  have  inclined  sides,  and  fit  into  corre- 
■ponding  angular  openings  h  h  of  the  upper  part  of  the  instrument,  which  slides 
or  files  between  the  piece  i  and  the  base  k^  in  stich  a  way  as  to  prevent  any 
other  than  &  vertical  motion.     When  this  slide  tool  Is  p^awA  qxv  w\»i  ^aw  \n^ 
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xised,  the  di«lancc  from  the  centre  is  adjuited  by  the  ftcrew  ^  vliicb 
slide  ra  in  iU  groove,  and  all  the  app*ratu»  open  it;  while  by  tbe  tcrwatb 
slide  may  he  moved  in  a  direction  prrpemliculnr  to  the  bar,  and  thepngeeliaBi 
acting  in  the  slit*  A  A,  llic  plutc  o  will  be  raised  or  lowered  u  required. 


Such  lathes  as  we  have  already  described,  are  not  well  adapted  to  tb«  (oreiBr 
of  long  rods  and  cylinders,  such  as  arc  required  in  targe  sleam-cuiaM  IM  i 
various  massive  machinery,  on  account  of  the  necessity  of  repeAtadgr^UflVf 
the  rest,  and  the  difficulty  of  keeping  the  work  perfectly  uniform 
through  a  considerable  length.  Engineers  therefore  facilitate  the  turniarflf  < 
aurfuces  by  means  of  another  machine  called  a  slide  lathe,  b^  whi^  ui  v«h' 
is  performed  with  great  ease  and  exactneti.  The  principle  of  this  icTvalMti 
consists  in  so  coastnicting  and  attaching  the  body  or  carriage  of  the  rest,  ^1 
instead  of  being  screwed  down  to  one  place  during  the  operaticm  of  (btiM^ 
and  requiring  to  be  advanced  at  intervals  as  the  work  proceeds,  it  ihaD  ili^j 
along  the  sunace  of  tlie  bench  in  a  direction  parallel  to  a  line  drawn 
the  centre  of  the  spindle.  At  the  same  time  Uic  tool,  instead  of  being  a* 
held  upon  the  rest  with  the  fingers,  is  firmly  fixed  in  its'prDper  position  bv  m"*^] 
so  that  it  can  neither  be  driven  off  witliout  taking  enect,  nor  yet  be  onn^j 
its  keenness  so  as  to  spoil  the  work.  The  whole  is  monnged  in  siich  a  va/  tki^l 
OS  the  iron  to  be  turned  revolves  between  the  centre  pointJi,  the  re^ndilij 
cutter  or  chisel  advances  slowly  along  in  a  certain  direction,  so  as  to  pro^icru 
perfectly  level  rod.  But  besides  the  exactness  attainable  by  this  method,  t^***] 
IS  likewise  the  advantage  of  economy;  as  one  man,  who  would  with  hard  Ubtffli 
mpply  the  tool  to  one  point  at  once  at  a  common  lathe,  may  easily  attend  ts^mj 
Iceep  in  work,  two  or  three  slides.  [ 

The  degree  of  velocity  with  which  the  surface  of  an  article  being  ***'*J^| 
ought  to  pass  the  edge  of  the  tool  so  as  to  be  cut  by  it,  differs  malcriuJl)*  in 
tion  to  different  metals.     Cast-iron,  in  consequence  of    its   open 
containing  as  it  generally  does  many  impurities,  is  required  to  rtrc 
slowly,  BO  us  to  pass  the  edge  of  the  cutting  tool  only  at  the  rate  of  aboutlOO  I 
minute;  wrought  iron  and  steel  are  usually  turned  when  rvvolving  at  a n» ' 
about  twice  as  quick;  and  brass  cuts  well  when  coming  in  contact  with  Al] 
chisel  at  the  rate  of  about  300  feet  per  minute.     To  produce  thr 
velocity  according   to  tlie  material  or  aizc  of  the  work^  polJeys  of 
diameters  arc  fastened  on  the  spindle,  as  already  stated;  ao  that  the  tar^Ai 
work,  the  larger  the  pulley,  and  vice  vend. 

Mr.  Ibbetson,  an  amateur  turner  of  great  celebrity,  and  tbc  author  crfspr^] 
book  on  eccentric  turning,  has  made  many  improvements  in  tlie  mecbaaisnl' 
ornamental  turning;  bis  eccentric  chuck  is  exliibited  in  th*  mikssed  fSrw*'     | 

a  a  is  a  plate  of  brass  of  Bulficient  solidity,  on  which  an  fixod  ttro  w^  ^1 
steel  h  hy  by  meUA  of  tcT«it%;  ih«  holes  which  admit  the  tcrevi  «R  v*''  'I 
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lo  eiuble  the  slides  to  move  ni^nri^r  to,  of  fftrthcr  from,  each  other,  if 
H^  \  e  ece  are  fotir  (iluces  of  metal  firmly  fixed  to  plate  a,  and  having  a 
in  each,  which  presses  on  tlie  iliden  b  b  :  d  ii  n  plate  of  metal  or  braM, 
iliding  hetweeu  6  6  in  a  dovetail,  and  must  be  inude  to  fu  veiy  accurately  when 


But  klides  are  parallel  to  each  other,  and  is  moved  belveen  tlie  slides  by  means  of 
a  screw  working  in  a  slot  made  in  the  plate  a,  and  which  regulates  the 
<ttfnlncitY,  as  it  moves  the  pinte  ^  either  nearer  to,  or  farther  from,  the  centre 
ctftlie  chuck,  e  is  a  circular  plate,  who»e  edge  is  cut  into  tecih,  and  which  is 
eapshl*  of  hoing  turned  round  in  centre,  and  is  held  in  any  position  by  the 
a.\  \  '.h  falls  in  between  the  teeth,  and  is  held  in  its  place  by  a  spring  A. 

<^'  of  the  wheel  e  is  fixed  a  screw/,  (exhibited  by  the  shadow  thrown 

1  whose  threads  correspond  with  the  screw  of  the  mandril  of  iha 
purpns«  of  fixing^  any  chuck,  on  which  is  fastened  the  substance 
To  thin  chuck  Mr  Ibhetson  has  adapted  a  slide-rest,  of  a  peculiar 
well  as  his  lalho  and  other  appendages  thereto,  for  an  explanation 
nin?L  refer  the  reader  to  his  wcrk,  entitled  Specimens  in  Ecfentrie 
■/A  yraeticat  Ifutructionjfor  protliicitif/  corrfsponding  J^itcesin 
■  :  by  Wctton,  Flwet-strect.     This  work  is  illustrated  by  upwards 
'■    coppct-plntv  engrnvingx,  and  imitalintis  of  wood-cuts  of  a  superior 
,  -ion ;  and  it  is  duo  to  the  ingenious  author  not  to  omit  noticing,  ibal 
vtn  aU yndticfd  in  Mr  lathe  fry  hiwufff,     In  the  following  page  we  give  a 


1. 
ic 

description,  a 
of  which  wp 
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ee|iy  of  two  of  tbo  figures  of  theiimple«tootnbfnfttJonio 
u  to  aU  Otiiers,  the  author  has  annexed  plain  pracdcnl 


HOtIto  may  proceed  etpp  by  step  to  proJiicc  the  sanir 
screws  of  liie  tlide-rest  and  the  ecccuirie  chuck  ihroupb 
from  these  simple  figures,  by  similar  successire  op«rati' 
the  roott  elaborate  and  beautiful  designs. 


*«S;k 
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We  shall  now  add  a  description  of  Mr.  W.  EL  Wigbtinan**  (of  JiUUa 
Yorkshire)   excellent  lathe,  as  explained  by  himself  is  ■  pffdodlttl 
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feeling  assured  tlmt  it  may  prove  of  the  most  eminent  service  to  mechanics,  ns 
ihe  arrangements  arc  extremely  simple  and  easily  understood,  and  the  con- 
itniction  such  as  any  tolerable  workman  can  accomplish,  and  avail  himself  of 
the  advantages  it  offers,  at  a  moderate  cost 

"  Fig.  1  represents  the  lathe,  with  the  cutter-frame  fixed  in  the  compound 
sliding  rest,  ready  for  use.  A,  the  triangular  bar  on  which  the  machme  is 
mounted.  B  B,  two  pillars,  which  support  the  bar ;  the  parts  6  6  lix  it  to  the 
latlie-frame.  C,  the  left-hand  head ;  D,  the  pulley  ;  El,  the  mandril ;  e,  the 
screw  on  which  the  chucks  are  fixed;  F,  the  cutter-frame;  /,  the  cutter; 
G,  two  wltecls,  which  give  a  slow  motion  to  the  cutter-frame  ;  H,  the  rod 
and  handle  of  tlie  slow  motion ;  I  I,  two  heads  or  puppets,  in  which  u  fixed 
the  spindle  K,  of  the  cutler-frame ;  L,  a  bar  of  steel,  on  which  the  puppets 
are  fixed,  and  which  also  fastens  tlic  cutter-frauic  to  the  compound  sliding  rest, 
by  passing  it  through  a  hole  in  the  tool-frame,  as  will  be  seen,  on  reference  to 
the  figure,  the  part  y  removing  for  the  purpose  ;  M,  a  groove  turned  on  the  edge 
of  the  cntter-frame,  fur  the  string  N  to  work  on ;  O  represents  the  frame  for 
double  stringing  the  lathe  ;  P,  a  movable  pulley,  whereby  it  may  Ibe  fixed  per- 
'pendicularly  over  the  cutter-frame ;  Q,  a  weight  attached  to  a  pulley  behind 
the  bar,  for  keeping  the  string  N  tight  \  K  R  H,  the  pulley's  string  and  weight 
connected  with  the  frame  O,  for  double  stringing  the  lathe;  T,  the  index  to  the 
!  division-plate ;  S,  one  of  two  screws  for  changing  the  rectangular  position  of  the 
compound  sliding^rcst  to  an  oblique.  S,  Figs.  2  and  3,  represents  the  slide  of 
the  cutter-frame  ;  and  h,  Fig.  3,  the  screw,  whereby  the  slide  is  moved ;  g,  the 
screw  for  fastening  the  cutter.  Fig.  2,  is  an  enlarged  view  of  the  cutter-frame, 
when  removed  from  the  rest.  Ftg.  3,  represents  the  face  of  the  cutter-frame. 
Fig.  4,  the  back  of  it,  with  the  wheels  of  ine  hand-motion.  The  letters  refer  to 
the  same  parts  in  all  the  figures. 

"  This  machinery  is  intended  to  supersede  the  use  of  the  eccentric  chuck,  by 
jassumiiig  a  more  natural  and  easy  method  of  engraving,  by  the  tool  or  cutter 
tracing  the  work,  instead  of  the  article  doing  it,  titat  is  to  be  ornamented,  ^y 
;this  improvement,  the  action  of  the  tool  is  more  distinctly  seen,  than  could  be, 
by  the  movement  of  the  chuck,  especially  oAcr  a  few  circles  have  been  cut; 
for,  by  their  rotation,  the  eye  (particularly  of  an  amateur)  is  soon  fatigued,  and 
,yct  to  these  inconveniences  a  turner  must  continue  to  submit,  if  no  better 
'method  could  be  contrived. 

I  "The  principal  advantages  of  the  present  invention,  are  the  following.  At  a 
comparatively  trifling  expense,  (to  tnc  costly  machinery  now  in  use,)  a  turner 
may  be  put  in  {HMsession  of  an  apparatus,  which  will  answer  all  tlie  purposes  of 
,  eccentric  and  cycloidal  turning,  and  which  will,  at  the  same  Lime,  form  a  com- 
I  picte  drilling  frame.  As  an  apparatus  intended  to  supersede  the  use  of  the 
I  eccentric  chitck,  it  combines  many  aflvanta^geit,  amongst  which,  three  may  be 
mentioned  that  are  of  importance: — 1st,  As  all  patterns  are  worked  by  the 
divisions  of  the  plate  on  the  small  wheel  of  the  lathe,  a  much  mure  extensive 
variety  of  circles  can  be  obtained,  than  could  be  by  the  divisions  of  the  eccen- 
tric chuck.  2d,  By  slackening  the  screws  ss,  in  the  targe  slide  of  the  compound 
tliding-rest,  a  change  may  be  efTectcd  from  the  rectangular  position  of  the  cutter- 
frame,  to  an  Oblique  position ;  and,  af^er  the  proper  angle  is  obtained,  (the 
■crews  being  tightened,)  the  segments  of  circles  can  be  worked  round  a  centre 
with  greater  accuracy,  than  could  be  by  tracing  over  patterns  which  I  believe  is 
the  common  method  ;  while  the  alteration  of  my  machinery',  for  sucli  purpose^ 
would  scarcely  occupy  a  minute  of  time ;  an  object  which  is  of  no  small  impor- 
tance for  the  dispatch  of  business.  3d,  The  loss  of  time  in  centring  tlie  work, 
occasioned  by  the  necessity  of  removing  it  from  one  chuck  to  another,  to  receive 
the  dificrent  ornaments,  (an  evil  severely  felt  by  turners.)  is  obviated  by  my 
improvement;  as  also  the  great  difficulty,  bo  oflcn  exjierienced  in  getting  the 
fwe  of  the  work  to  run  true  again,  after  taking  it  from  one  chuck  to  another ; 
from  their  liability  to  get  o»it  of  truth  by  the  wearing  of  the  screws  in  fixing 
(bem  to,  and  removing  them  from,  the  spindle  of  the  lathe ;  in  which  cbse 
every  effort  at  fine-finisning  would  be  inevitably  defeated. 
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"To  »pply   my  apparatuB  for  cycIoidAl   turning,  the  wliliiian  of  » 
reqiTired  to  connect  tne cutter-frame  with  the  universal  chin-k.  nfift  it  U 
on  the  spiadlc  of  the  lathe;  bit  which,  on  account  of  '  "^t 

bad  draughtamon.)  1  am  anabic  to  send.     'J'lie  foUomng  U- 
snakc  iti  conitructioo  appear  aufficicnlly  iiiteltigibU. 


"The  edge  of  the  pUte  of  the  univemal  tlnuk,  m^  im  ■•!/-  ^* 

«nrk  In  be  turned  and  ornamented  in  fixed,  and  %ii  iinMii  ayprt4<* 

to  all  lathrii,)  I  hove  divided  into  HI  equal  tiak>,    ......  u  •urm  a  wbMl:  *>" 

ufwn  the  face  of  the  leA-band  bead  of  the  latha  b  fiznl  a  dUtr,  aaJ  a 


TlTRmNG, 


Skft 


of  tlie  rest,  ilirou^ti  whicli  llic  axis  of  the  tih]  connecC- 

hc  chuck  and  ciitter-frauic  revolve*.     Now  if  i}\^n  Uie  rod  it  fixed  a  wheel 

'1>,  working  on  the  wheel  formed  by  the  edge  of  (he  universal  chuck  ; 

lite  nther  end  of  the  rod  is  fixed  a  wheel  of  the  same  size  and 

H-;    ti?  titose  whicli  work  the  culter-frame,  and  to  work  in  one  of  lho«e 

U;  then  it  must  be  obvious,  thai,  by  the  chuck  revolving  once,  the  wheel  of 

0  would  make  twelve  revolutions,  which  number  would  be  eivun  to  the 
r-fraine,,  iherchy  Irncing  «n  accurate  circle  of  twelve  cycloids.  Again, 
luiging  llic  wheel  of  twelve  to  another  of  proper  proportiona  of  14'\,  m 
>er  of  cycloids  would  be  described  equal  to  that  piojmrtion.  Then,  by 
g  the  connecting- rod  out  of  gear,  and  rooving  the  universal  chuck  any 
Mfr  cif  teeth  forward  or  backward,  the  cycloids  would  beautifully  interaect 
other. 

1  may,  perhaps,  he  unnecessary  to  add,  that  this,  and  the  eccentric  appa- 
,  must  be  workrd  by  the  hand-moiiuu  of  the  cuttei^fratne."  (In  the 
lite  page  arc  given  two  speciuicni  of  wood-blocks,  cut  by  Mr.  Wightman 
aa  tnan  four  hours.) 

f  -  ,-t  ---^f.  i[  iitto  a  drilling  frame^  all  that  la  required,  consists  in  throwing 
-  out  of  gear,  and  passing  a  string  over  the  groove  in  the  cultcr- 
^,  ;.>  ...>iU  on  n  pulley  P,  which  is  fixed  on  the  same  arbor  as  the  pulley 
ID  doubl^stringing  a  lathe.  Then  p4i5^  a  string,  (which  ihould  be  kept  for 
)urposv,)  over  tlie  last-mentioned  pulley,  and  undor  the  large  or  fly-wheel 
e  lathe ;  and  afler  the  drill  has  been  fixed  in  the  socket  of  the  cutter^frame, 
adjusted  to  run  true,  or  central,  the  machine  will  be  ready  for  work.  Now 
M  be  clear  thiil,  by  working  the  treudlc  of  the  lathe,  as  in  turning,  a  rotary 
on  would  be  given  to  the  cutter-frame ;  and  aAer  the  tool  has  been  od- 
ed  to  the  work^  then,  by  moving  the  large  or  right  angle  slide  of  the  rest, 
aight  line  would  be  drilled,  of  u  length  in  proportion  to  the  niovemcut  of 
ilide.  Then  change  the  division  of  the  plate  un  the  small  wheel  of  the 
!,  and  if  the  tint  line  was  cut  from  the  centre,  then  cut  the  next  to  the 
re,  and  so  on  (ill  the  whole  is  completed,  when  u  beautiful  circle  of  straight 
I  would  be  cut  from  a  centre." 

very  ingenious  cxpandiftg  chuck  was  invented  by  Nfr.  Lewis  Goniperte. 
>  1  and  2  represent  two  persneetive  views  of  the  cfauck  ;  the  Hrst,  as  employed 
iece  of  wood  of  large  dimensions ;    Fi^.  2.  is  an  opposite  view 


the  jaws  collapsed,  to  bite  a  smaller  object,  f^tff.  3  bhows  one  of  the 
mLg-....^.  .„y.„-„i,.|y  The  same  letters  in  each  figure  refer  to  the  same 
^fc  ohuck  a,  is  cyUndrical,  and  made  of  hard  wood,  with  a 

Hli..:.i  .■ .„  iiL'riphery.     Three  longitudinal  recUnguJatjgrooves  A  A, 


^wo  of  whfcb  are  seen,)  are  then  made  throughout  its  length,  iflantingly,  as 
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shown  by  the  dotlpd  linw  c  e,  fi^.  2.     T\\e  lh»p«  clamps,  rf  ef,  one  of  i^b 
shown  entire  by  /ly.  2,  arc  (hen  fixed  in  these  grooves  by  their  jointed  aidi| 


Fig,  2. 


by  means  of  n  pin  through  their  cpiitres  A,  which  p.us  through  the  m^M 
of  the  cliuck  i,  and  mre  ri  vetted  to  k,  the  metJtUic  hoop  of  the  vame.    Tfat 
thui  fixed  liavc  a  range  of  motion  in  the  groovet,  u  represented  moft 
by  /^.  2  ;  the  shaded  part  i  shawR  the  clamp  in  the  position,  when 
m  Men  in  Fig,  1 ;  the  same  in  dotted  lines  m,  as  when  employed  in  Tta '. 


iV-3. 


and  the  angular  piece  n  represents  that  portion  of  a  triangnlar  pyianui ^ 
IB  formed  in  the  centre  of  the  cylinder  a,  by  the  ilaiiling  cuU  Uforr-mentr 
The  clamps  tic  fare  made  strong,  steeled,  and  hardened  at  the  jsws; 
external  ed^'es  (curved  as  represented)  are  filed  into  grooves  or  no(ch«4,  to' 
reipond  with  the  SLTCw-thread  on  the  hard  wood  cylinder  a  ;  ttie  »^*»^^ 
or  circuUr  nut  o,  which  is,  of  course,  cut  with  a  screw  to  fit  both  llw 
"an  therefore  he  wound  over  any  part  of  llie  cylinder,  and  by  that  '■*V^^ 
<<own  the  clumps  firmly  to  the  object  ihey  grasp.     When  the  '^"*  *»*|?*jfl 
in  Fiff.}.  the  jaws  arc  open  to  receive  a  large  piece;  ami  when  mofW  r«»c| 
towards  the  back,  tlie  ring  (ipcratea  to  presui  down  the  damps,  owing 
vature  of  tlieir  serrated  backs.     The  projection  p,  on  the  nn^  o,  is  for 
venicnce  of  applying  any  thing  to  it,   to  move  it  round  forcibly,  and* 
made  through  it,  for  the  inseruon  of  a  wire.     'Vhe  jaws  of  the  damp* 
notched  like  those  of  a  vice,  to  obtain  a  secure  hold  of  the  object*  placed 
tliem ;  r  i«  the  screw,  by  which  the  chuck  is  fixed  to  the  laihe. 

We  shall  close  the  present  article  by  the  description  of  a  beautiful  in 
by  Mr.  Jo\\n  Xndetaou,  t  mtwAwT  of  the  London  Mechanics'  I- 
whom  waa  awnTied,  vn  \^'XQ,  >>«  aawisSL  v^^>  "  ^"^^  ^^'^  ^*"^  "*^ 
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it  of  ft  nmchmei"  and  or  whom  I>r.  Birkbeck  (iii  ft  public  ftddreu  on 
lUtton  oP"  intly  and  justly  observed,  Innt  be  had  "ele- 

ii«eirin  sn,  -  its  bpnefactor;"  that,  "ihnueh  now  a  work- 

Ittriirht,  Mi.  auih.!  h.j,  m;i.1  fvinceil  a  ^nius  that  pointed  liim  out  for  a 
nguUhcd  cnginee r — iirt'bnbly  a  Sincaton  or  a  Watt ;  neither  of  whum,  al  bi* 
poue«i*'d  ftu  itiiii--h  ki)iiwlf(li;e  uf  algebra,  or  of  geooielry,  and  neither  ut 
i  Uad  iJum  ^ivcn  .«ich  dt-cidfti  proofs  of  gcniu*." 

fler  the  Doctor  hiid  uxpluinod  tht*  construction  and  nse  of  the  instrument, 
ih  WOfl  lUi  improved  Blide-reat  for  lathea,  Mr.  Anderson  gave  a  practical 
trv-tion  of  iU  utility  by  turning  n  convex  and  a  concave  roller,  which  were 
^etrd  with  gr^at  exprrdition,  and  fitted  each  otlier  \rilh  mathematical 
bless.  In  this  improved  Hlido-rest  the  object  proposed,  was  to  turn  the 
ueea  of  the  bodies  circular  in  the  longitudiniu  direction  .  the  curved  aurftice 
ich  direction  being  eitiier  convex  or  concave  to  tbu  axis  of  rotation.  And 
a  tnore  efpccially  intend'^d  to  apply  when  the  degree  of  cmratiirc  required, 
wry  imalt  ot,  which  i»  die  some  thin^,  when  ine  radius  of  the  required 
e  wan  very  great,  as,  by  the  present  mode  of  turning,  tlie  greatest  ditnciilty 
ind  in  such  cases.  The  improved  rest  i$  also  found  to  be  equally  apph- 
I  to  the  tuniin*;  of  bodiev  iu  the  fonn  of  lenaos,  wlielher  couvcx  oi  concave  ; 
bi  *ftch  of  UiPte  ca«es  the  facility  of  onemtion^  and  accuracy  of  perfonn- 
f  h  equal  to  that  of  tlio  common  slide-rest  in  turning  straight  or  Hat 
ices. 

»B  principle  of  the  improvemTt  or  cxrcle-tuming  apjiendage  depends  upon 
^fimetrical  proposition*:  l<it,  that  all  angles  in  the  same  segment  of  ft 
^Hb  equal ;  ana  2d,  llut  u  »truight  line  of  any  length,  being  made  to  move 
fm  parallel  lo  itielf  with  one  end  touching  ft  circle,  the  other  end  will 
rjbe  a  circle  equal  in  cvrr>'  respect  to  the  first. 
aw  in  the  improved  slide-rcit,  shown  in  the  annexed  figure,  the  triangle  def 


slide  Agaitist  the  fixed  pins  at  d  and  /;  whence  the  renex  e  will 
portion  of  a  circle  preatcr  or  less  in  diameter,  according  as  Ihe  angle 
le  more  or  less  obtuse  ;  and  Iuit)ier,  the  centre  of  the  circle  thuk 
!>n  the  one  side  or  the  other  of  n  straight  line  joining  rfy, 
riex  f  of  the  triangle  is  on  the  opposite  side, 
iglt  drf  conMSlH  uf  three  pieces;  via.  of  two  sides  d  e^ 
or  opening  in  each  for  the  pins  d  and  /lo  bYu\o  \n;  &i\ik 
Hind  a  cctitrt'  nt  t,    by  wltich  mc.T!is  t\icy  cuu  W  maO* 
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HHatI,  tlmk  he  liod  noticed  a  subfltAiice  resembling  ultramarino, 
{Rm^n  a  fumzicc  used  in  the  manufacture  of  sodo.  The  fotlovring 
I  by  which  we  are  tolJ  (in  the  Jnnaiet  de  Chitaic,  xxxvii.  p.  109.) 
I         '      '    fjillihly  prepared. 

I  t<3  be  UiKcd  vrith  four  timei  ita  weight  of  carbonate  of 

h^  ui.-c)k,.  w-tt  in  water,  and  then  precipitated  by  muriatic  acid :  thui 
eUicn  will  be  fonned.  A  hyJratt;  of  uhiiiuna  ii  now  to  be  prepared, 
^g  alum  hy  ammonia.  These  two  earths  are  to  be  carefully  washed 
pater ;  the  proportion  of  dry  eartli  in  each  it  then  to  be  aBCcrtained* 
small  quantity  and  weighing  iL  The  hydrate  uf  silica  used  by  M. 
lined  56  per  cent,,  and  the  hydrate  of  alumina  3.24  per  cent 
bydrate  of  silica  i»  then  to  be  dissolved  in  a  hot  solution  of  caustic 
U  t«ke  up,  and  the  quantity  determined;  then  ttich  proportion  is 
|a  contaiua  72  parts  of  an  hydrous  silica,  and  a  nuantity  of  the  hy* 
}ina.  equivalent  to  70  parts  of  dry  alumina  odacd  to  it,  and  the 
teted  together,  being  continually  stirred  until  it  becomes  a  damp 
I 

^nation  of  itlica,  alumina,  and  soda,  is  the  basts  of  ultramarine,  and 
eoloured  by  asiilphurct  of  sodium  in  the  following  manner.  A  mix- 
Uts  uf  sulphur  \nth  one  part  of  an  hydrous  carbonate  of  soda,  is  to 
i  He&sian  crucible,  covered  up,  and  then  gradually  raised  to  a  red 
I  is  well  fused;  then  the  mixture  is  to  be  thrown,  in  very  small 
'a  time,  into  the  mirhit  of  the  fused  moait.  As  soon  as  the  efler- 
laioned  by  the  water  in  one  portion  has  ceased,  another  portion  is 
Having  retained  the  crucible  at  a  moderate  heat  for  an  hour,  it  la 
td  from  tne  fire,  and  allowed  to  cool.  It  now  contains  ultramarine, 
hccesa  of  Bulphuret :  the  latter  may  be  separated  by  water.  Ifflul- 
jcess,  a  moderate  beat  will  dissipate  it.  If  oU  the  parts  arc  not 
ired,  a  selection  should  be  made,  and  then  the  substance  reduced  to 

i  artificial  product  is  equal  in  briHiancy,  cleameis,  and  durability, 
p\  ultramarine,  for  which  we  paid,  a  few  years  ago,  as  much  as 
lU)  ounce ;  and  it  is  now  so  extensively  manufactured  aa  to  be  capA- 
'substiluted  for  cobalt,  from  motives  of  economy. 

A  brown  coloured  earth,  prepared  as  a  pigment.  See  Paintino. 
^t*A.  A  veiy  light  (Kirtahle  c.inopy,  of  a  circular  form,  framed  of 
^of  whalebone,  or  other  suitable  material  covered  with  silk  or  cloth. 
d  by  acentral  staffover  the  heads  of  persons,  to  defend  them  fror.  rain, 
iiing  of  the  sun's  rays.  These  well-kuowu  convenient  machines 
I  but  little  improvement  in  their  construction  since  their  introduction 
titry  from  the  East,  where  they  have  been  in  use  from  time  imme- 
Ish  mtinufacturerahave,  however,  by  a  series  of  trifling  ameliorations, 
'reduce  the  weight  of  them  considerably ;  to  give  them  more  elegance 
d  a  more  perfect  and  durable  action,  considering  their  slender 
|ld  the  delicate  materials  of  which  they  are  made,  than  they  had. 
ktaincd :  and  all  these  ameliorations  hare  been  effected,  together 
kion  of  cost  equal  lo  filly  per  cent. 

'n  will  have  noticed,  that  in  umbrella  frames  of  the  usual  construc> 
|ls  of  the  whalebone  are  connected  to  the  tup  of  the  umbrella  by 
inp  of  wire,  and  that  the  ends  of  the  stretchers  arc  in  like  manner 
Baliding-tubc,  which  is  evidently  a  very  unmcchanical  arrangement, 
Bp  and  easy  of  execution  ii  may  be;  for  the  axes  upon  which  these 
kfttead  of  btfing  straight  lines,  are  the  arcs  of  a  circle,  by  which  the 
jexcessive  and  unoaual,  a*  to  insure  the  speedy  destruction  of  the** 

ri,  and  an  early  dismemberment  of  tho  whole  machine.     In  old 
likewise  he  noticed  that  the  stretchers  arc  connected  to  the  middle 
[ebonc  by  pins  passing  through  the  Utier ;  the  holes  for  these  pins 
kkcn  Ute  wholebones  exceedingly,  and  the  subsequent  wear  of  these 
their  thickneaa  so  muchi  that  they  are   frequently  breaking; 
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and  tlie  rdpftin  required^  from  one  cauig  or  anoUter,  Mtt  the  wooroe  of  tmA  bt 
convenience  in  rainy  weather. 

To  obviate  Uicsc  dercct«,  each  whalebone  in  Mr.  C&ney*s  paleni  nmbrt^b 
connected  tu  tlie  t»(>  by  boparate  straight  axes,  and  in  such  a  manner,  tkirft^ 
cannot  Bh'id  themirlvM  out  of  ihcir  places;  the  stretchen  on  the  Widio^tuk 
are  connected  in  tlie  same  nay  to  the  aUdiug-tubea  ;  and  the  itrrtoWn  at 
jointed  to  the  nhalcbonea  wittiout  perforating  tlie  latter,  aa  Till  b«  uadntfoij 
upon  reference  to  the  anne:ced  figures:  wherein  Fiff,  1  «huwa  one  of  th«  ndk 
n  of  the  whaleboncf,  b  the  ferrule  on  it^  with  a  pin  c  passing  through  lUksatti 
vnd.     Fiff.  2  shon-a  a  plan  of  the  brans  plate, — J  being  a  plate  to  afaiditki 
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whalebones  ore  jointed;  e  is  the  ipertiire  through  which  the  ambrella  flrt 
paues ;  c  c  denote  the  pins  or  axes  passing  through  the  joiula.  and  1^14^  ^ 
bedded  in  cavities  in  the  plale,  wherein  they  are  confined  by  thf  saws 
of  the  lop  bmss-plole,  shown  by  Fig.  3.  The  stretchers  being  jointed  to  ik 
flliding-tube  in  tlie  luime  manner  as  before  menlioncd,  need  no  iUustfsUfc 
/'I/;.  4  o  is  one  of  the  eight  radiating  whalebones ;  A  a  femde  made  hr  Bf 
doubling  of  sheet  brass  around  it,  to  receive  tlie  pin  or  axis  of  il,e  t:rrtrhirs. 
without  impairing  the  whalebone;  and  the  manner  of  doing  tn  >  ^-^ 

transvcr&o  section  in  Fiff  5,  in  which  the  same  letters  of  n  .ndwau 

simitar  ports  as  are  already  described. 

llie  constniction  of  Mr.  Deacon's  patent  umbreUa  is  in  aocD*  r«ipf* 
timilar  to  Mr.Cnney's.  The  ends  of  tlie  ribs  in  the  formor  have  doT»iiW 
caps,  these  dovetails  entering  recesses  or  notches  in  a  cat»,  wherein  ilicv  «» 
cuiifineti  by  a  plate,  which  is  screwed  down  uimn  the  wlioh-.  Instrad  cf  M 
sticks.  Mr.  Deacon  makes  tliera  of  metal,  hollow,  and  cover*  ihcm  wiih  doCk 
vjimitthrd  over,  or  wit))  a  coaling  of  papier  maclie,  impreased  with  ofwamsnlJ 
dcfcigns.  These  coverings  to  tlie  meul  arc  intended  to  prevent  ihc  uoplcaust 
and  destructive  etTccla  of  oxidation  of  the  metal. 

A  patent  was  also  recently  taken  out  by  Mr.  J.  G.  Hancock,  of  B«noin{kiii. , 
fur  makinp  light  clastic  rods  for  umbrellas,  whipa^  &c.,  in  the  joUowinc  oiaww. 
Willow  rods  of  a  suitoble  length  have  the  pilii  contained  in  them  bercd  ««t 
and  in  iu  place  are  put  metallic  wires  or  rods.      The  wooden  exterior*  »n  Om 
rcduced.by  p\ann  ot  «\\\ei  toaVoSsW  ^jaoU^to  the  required  shape ;  anersrudi,  Uwf 
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5r?  colnurt'd  arn!  \-aniislied,  to  give  them  the  njiprarorxe  of  wlinlebonc  One- 
end  of  ihe  rods  is  cBpped  with  motal  tips,  the  oiher  uud  Iiuh  the  wires  rx- 
(tending  a  little  beyond  the  wooden  cases,  which  are  flattened  and  drilled  tu 
^ccive  tlie  wires  that  fasten  ihem  to  the  handles,  nnd  fonns  the  joint  on  which 
^Itcy  tiini.  Numerous  other  patents  have  been  taken  out  for  improvements  iu 
^Umbrella!),  chiefly  by  the  Rinningham  manufaclurcrH,  Tor  the  metallic  portion  of 
jthe  apparatiu,  termed  tlie  ''  funiiture,"  and  the  extremely  low  price  at  which  it 
lis  nianufaclurcd,  U  n  matter  of  astonishment  to  those  who  arc  unacquainted 
witli  the  facilities  of  the  workshops. 

i     URANIUM.    A  mcial   discovered  by  Klnproth  in    1780,  iu  the  mineral 
called  pecJi  biewle.     In  this,  it  is  in  tlie  state  of   sulphureL     Hut  it   likewise 
occurs  as  an  oxide  in  the  green  mica,  or  uranglimmer,  and  in  llie  uranocUre. 
{In  obtaining  it  from  pech  btcnde,  the  mineral  is  reduced  to  a  fine  powder,  and 
I  digested  in  a  nitric  acid  till  every  thing  soluble  is  taken  up.     The  sclution  is 
ttbcn  rendered  as  neutral  aa  possible  by  evaporation,  and  a  currunt  uf  sulphu- 
retted hydrogen  gas  passed,  thiuugh  it  as  long  as  any  precipitate  cuntlnucs  to 
falL     The  liquid  is  filtered  and  heated,  to  drive  off  all  traces  of  sulphuretted 
hydrogen.  It  is  now  precipitated  by  caustic  ammonia  ;  and  the  precipitate,  after 
being  well  washed,  is  digested,  while  still  moist,  in  a  rather  strong  sohition  of 
carbonate  of  ammonia.     A  fine  lemon- coloured  liquid  is  obtained,  which  being 
Kt  aiido  for  a  few  days,  deposits  an  abundance  of  tine  yellow  cr^'stals,  in  rec- 
tangular prisms.     Tliese  crystals  being  exposed  to  a  red  heat,  give  out  water, 
1  carbonate  of  ammonia,  and  oxygen  gas,  and  leave  a  black  oxide  of   uranium, 

I  which  is  easily  reduced  to  the  metallic  state,  by  pasuiug  s  current  of  Itydrogeu 
gas  over  it,  placed  hi  a  glass  lube,  and  heated  by  a  spirit-lamp.  The  metal 
presents  a  livei-bruuii  colour,  and  remains  in  the  state  of  powder,  being  inca- 
pable, according  to  some  authors,  of  reduction  fay  any  heat  that  can  he  applied 
I  to  it.  Dr.  Urc,  however,  informs  us  that  50  grains,  after  being  ignited,  were 
formed  into  a  ball  with  wax,  and  exposed  ui  a  well  closed  charcoal  crucible  to 
I  the  most  vehement  beat  of  a  porcelam  furnace,  the  intensity  of  which  gave  170" 
on   Wedgewood's  pyrometer.     Tlius  a  metallic  button  was  obtained,  weighing 

I  28  grains,  of  a  dark  grey  colour,  hard,  firmly  cohering,  finely  grained,  of  very 
j  minute  pores,  and  externally  glittering:   specific  gravity,  8.1.     A  sulphurct  of 

II  uranium  has  b&en  fonned,  which  has  a  black  colour,  and,  when  rubbed,  a 
I  metallic  lustre.  Its  capacity  for  forming  alloys  with  other  metals  remains  un- 
t  investigated,  in   consequence  of   tlie  iicurcity   of   the   inctah    The  oxides  of 

uranium  are  used  in  painting  upon  porcelain  yielding  a  fine  orange  colour  in 
tbe  enamelling  fire,  and  a  blacK  one  in  that  in  which  the  porcelain  itself  is  baked. 

URN.  A  ve&sel  of  a  vase  or  pilcher-Uke  form.  1  he  rt-ssela  employed  to 
keep  water  boiling  at  the  tea-table,  have  thus  been  calird  tea-urns,  notwith- 
standing every  possible  deviation  hoa  been  subsequently  made  in  their  figure. 
The  construction  of  ordinary  tea-ums  are  too  well  known  to  our  readen  tore- 
quire  elucidation,  but  we  shall  heru  present  to  their  notice  one  that  possesses 
some  cUims  to  novelty,  which  must,  however,  be  regarded  rather  as  an  elegant 
aiticle  of  luxury,  than  one  of  great  utility.  This  is  Sharp's  patent  tea-urn,  com- 
bined with  a  tea-pot  in  one  veascl. 

The  encTaving  on  page  832  represents  a  vertical  section :  a  is  the  ordlnor)'  urn 
or  rcssel  that  boUls  the  water;  6  the  red-hot  heater  in  its  case  ;  below  the  bottom 
of  the  case,  tlie  tube  is  prolonged  so  as  to  form  a  small  chamber  underneatii, 
which  is  perforated  at  its  aides  with  minute  holes,  tlirough  which  the  water 
passes  by  a  Cuhe  d  into  the  vessel/,  when  the  valve  (shown  in  the  figtire  as 
closed)  is  opened  by  turning  tlic  lever  e.  The  infusion  is  n.>proseuted  by  the 
unbroken  straight  lines  at  /,  ond  the  tea  leaves  by  dark  locking  inoMeSa  Ue 
in>on  a  grating  or  pc-rfomtcd  bottom,  through  which  ]}ft.s.Hi'<i  clear  to  the  lowest 
cn&mbcr  ff,  from  whence  it  is  dniwu  off,  as  wanted,  by  a  tube  and  cock,  seen 
only  io  section  at  h.  The  plain  water  in  drawn  from  the  vessel  a  hy  means  of 
the  long  tube  k  (wlijch  passes  directly  through  the  te:i  chamber)  and  a  cock  at 
/,  also  viewed  only  in  section.  It  should  now  be  ob«en*ed  that  both  the  cocks 
•  and  /  arc  inclosed  in  one  tube  or  case,  but  they  arc  united  cxtemally  into 
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one,  but  pirovid(?d  with  two  lever  bandies,  the  handle  on   lite  left  applyug  to 
the  tea-cock,  and  that  on  the  right  to  the  wnlcp-cock. 

It  i«  a  common  remark,  that  tea  made  from  llie*  water  tti  nn  tmi  U 
never  fo  good  as  that  supplied  directly  front  a  tea-kcttlc,  on  account  of  l&c 
ililfiGuUy  of  keeping  the  water  boiling  in  the  urn.     To  remedy  this  defect.  «• 


tnbimt  to  t«a-um  maken  a  different  arrangement  Let  the  reaad  be  phBrf 
■bore  the  water  vessel,  (not  in  it)  and  the  metallic  supports  which  conaflct  ^ 
two  vessels  would  conduct  sufHcient  heal  to  keep  the  infusion  at  a  pn<|>^ 
temperature.  Undemeatli  the  water-vessel  bum  a  imall  cpirit-lamp,  insleM  rf 
inserting  tlie  red-hot  heater,  which  is  a  ver)'  inconvcnit^nl,  and  by  oo  meaoi  ■ 
economical  mode  of  heating. 


VACUl'M.     A  space  devoid  of  all  matter.    See  Air-   vur,  STtiwF.' 
and  Gak-Enginb. 

VALVE.  A  cover  or  stop  to  an  aperture,  to  control  or  direct  the 
fluids.  They  are  usually  contrived  so  as  to  be  rcadilr  opened  by  a  omaH  fisw 
aetingon  one  side,  and  to  he  perfectly  closed  by  a  rorce  when  Acting  eo  tk 
opposite  side;  and  thus  cither  ^dmil  the  entrance  of  a  fluid  into  a  tube  or  vc^ 
and  prevent  its  return;  or  else  permit  the  fluid  to  e«ct4>c,  and  prertnl  (*  l*" 
entrance. 

Valves  are  members  of  the  utmost  importance  to  steain-eogtaMi  pooM^  ^ 
a  variety  of  pneumatic,  hydraulic,  and  hydrostatic  machinery ;  aod  twy  ■* 
constructed  in  a  great  variety  of  forms,  to  adapt  them  to  their  s^venJ  ui* 
Cocks  employed  for  drawing  ofT  liquids  are  strictly  vulves ;  but  this  d*«  rf 
valves  we  have  described  under  their  usual  distinctive  name.  (SceCiCKS) 
Numerous  valves  have  been  described  in  diflPerent  paru  of  thta  wotk,  VA^ 
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dw  »bav«-tnrntioncd  tubjects,  we  ihnl]  iberefore  ootice  in  Uun  pivoo  Hcrerml 

▼wi  '   ■  i;  have  Dot  been  elsewhere  ipcciRed. 

7  'fs    lututlly  consist  nf  a  tbin    ditc,   or  cimilar  plate   of  melMl 

wWu  cnurcij  crosses  tbe  area  of  the  steam-pipe,   when  closeff,  being   ftup- 

ported  by  an  ax\s  or  ipindle.  which  paiaes  diame- 

-     -  trically  through,  or  ocruas  it,  and  into  the  aidoa  of 

the  pipe.  Ttii^  spindle  is  either  ('perated  upon  by 
the  governor  of  the  engine,  or  by  hand,  setltne  it 
open  to  such  nn  extent  as  to  intercept  more  or  Teas 
of  the  steam  in  its  passa^  to  t}ie  engine. 

Fteid'a  Hefjulating  i'utvt,  is  a  contrivance  intro- 
duced by  Mr.  Joshua  Field,  of  the  tirm  of  Maudslay 
and  Co. ;  the  object  of  which  is  to  regulate  tlie  sup- 
ply of  the  steam  in  a  superior  manner  to  die  tbroltle-valve  lu&t  described.  '*  It 
consists,"  says  Mr.  Tredgold,  "  uf  s  valve,  placed  in  the  situation  usually  assigned 
to  tlie  throtlle-valTe,  that  ts>,  near  to  the  place  where  the  steam  is  admitted  to 
cylinder.  This  valve  is  to  be  opened  ut  once,  at  the  commencement  of  the 
'  r,  ao  08  to  atford  full  passage  to  the  steam,  and  shut  at  once,  after  a  certain 
of  the  stroke  is  made,  that  the  rest  of  it  may  be  completed  by  the  power  of 
the  uteam."  Tlius,  by  causing  the  valve  to  be  shut  sooner  or  later  during  the 
fclroke,  the  jmwer  of  tlie  engine  may  be  r-'pilatcd. 

One  of  the  earliest  and  simplest  contrivances  for  completely  reveraing  the 
direction  or  course  of  steam,  water,  or  otlicr  fluiiU,  is  the  four- way  cock.  It  was 
adopted  by  Li'upold,  upwards  of  a  hundred  years  ago,  and  has  been  subse- 
quently applied  in  very  numerous  instances;  particularly  by  Mr  Trovithick, 
Bk  lUA  loeotnotive  high-prexsure  engines,  and  by  most  of  t1ic  locomotionlsts  of  the 
present  day.  The  annexed  cut  exhibits  a  vertical  section 
of  a  four-vrav  cock,  considered  as  applied  to  a  steam- 
engine:  at  a  is  rcpreaented  the  comnmnication  with  the 
steam-pipe  from  the  boiler  ;  b,  the  pas^iage  to  the  upper 
side  of  the  piston ;  e,  the  passage  to  the  lower  side  of 
the  pistun  :  and  d^  the  passage  to  the  condenser.  In  the 
poflitiun  represented,  the  Hteum  is  entering  the  upper 
part  of  the  cylinder,  and  the  lower  part  is  open  to  the 
eondenser  ;  but  if  the  plug,  or  central  movable  portion 
of  the  cock  be  moved  one  qtuurter  of  a  revolution  in  either 
direction,  then  the  nteam  is  opened  to  the  tower  port  of 
Uie  cylinder,  and  the  upper  part  is  open  to  the  con- 
denser. 
Tkt  D  ilitit-valpe  is  another  invention  of  great  simplicity,  and  has  been  much 
used  for  opening  and  changing  the  commonicationa  with  the  steam  cylinder. 

In  the  annexed  vertical  section,  a  u  the 
steam-box,  into  which  steam  is  admitted 
by  the  pantnee  b.  This  box  is  bolted  to  a 
pipe,  divided  into  tliree  compartments;  i-is. 
d,  a  passage  leading  to  the  upper  side  of  tiie 
piston;  e,  a  similar  passage  to  tho  under 
side  of  the  piston  ;  and/,  a  jussage  to  the 
condenser.  Tho  apertures  of  this  passage 
are  faced  with  brass,  and  the  space  between 
each  opening  it  is  essentially  necessary 
should  nut  be  less  than  each  opening ;  ^  is 
a  block  of  metal  with  a  cross  cast  into  it, 
equal  in  length  to  two  of  the  apertures 
and  the  space  between  them ;  the  block  it 
generally  faced  with  brass,  and  grooved 
upon  tbe  pipe,  so  as  to  slide  over  it  slenm- 
tight ;  it  is  moved  by  a  rod,  which  poaset 
broq^  a  atuffing-box  k.  In  this  position  of  the  slide,  \hc  steam  vo\^^  \w« 
hrough  ti  lo  tht  top  of  tbe  piston,  whilst  :be  itcam  benwaA  \lve  igi\»U)tt  «oy^ 
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lan-pUMg*/    On  raising  tbe  slide,  ^: 
«  to  the  vtejun. 
toBT-^fty  cock,  )iowcv«r,  eqttoUy  poMcw  tfnilA 
ihal  Hlls  tlic  panagci  of  the  mov«bU  postion  « 


r«^     \VtW,  HoTwWowtr,  Murdoch,  and  other  st<rftm  iii«c) 
lUriidl*     T\\«  \uvct\V\ow  v\  ^t .  ^wTtVv^  \xv  \T  ^^ ,  ^w  '\\*  \SKfc  ■ 


rry  bigli  iu  our  eilimation,  being  attcitJud  with  lens  firictioti  thin  the  others ; 
..  -.■>.■, ..ai..,.iv  ofve  it  invertion  iiuliis  place. 

ning  figure,  ia  tlic  pipe  conveying  steam  from  the  boiler,  and 
■  ''o  tlic  descL-ndiiig  lupc  p,  which  tenninutes  iu  the  valve  9, 
the  lower  part  of  the  cylinder,  by  the  lide  openings  marlci'd  iib  a 
iUcIogram,  while  the  vidve  r  opens  a  similar  com m mi i cation  willt  i)iu 
jper  piu  t  nf  the  cylinder ;  so  that,  by  tho  successive  opeaiug  and  sliuttin^  of  g 
1(1  r,  4t*rjiiii  i«  ftdmittt'd  above  and  below  the  piston,  s  is  the  lower  end  ut  ihe 
ining  on  to  the  condenser,  andtliis  pipe  opens  first  to  the  lower 
ir  by  the  Tolve  t,  and  leads  also  by  u  perpendicular  continu- 
um •.■!  itif  name  pipe  v^  to  A  valve  a,  by  which  a  connexion  is  formed  with 
e  npper  part  of  itie  cylinder.  'I1ie  two  apertures  into  the  cylinder,  called 
>xxle«,  arc  therefore  common  hoth  lo  the  admission  of  steam  and  the  forma* 
>Ti  of  a  vacuum,  which  ii  rr^uluted  «imply  by  the  working  of  the  valves.  For 
tlie  figure  now  stands,  r  is  tiic  only  open  valve  in  the  stcain-pii>c ;  consequently 
lam  wutdd  enter  above  the  ptBlon  to  depress  it,  while  u  vacuum  would  exist  be- 
w  it,  on  account  of  the  valve  t  being  open  to  the  condenser.  As  soon  as  the 
Item  reaches  the  bottom  of  the  cylinder,  the  valves  r  and  /  muet  be  shut,  and 
uid  ^  opened  ;  when  the  steam,  bt-ing  no  longer  able  to  get  through  r,  would 
■  down  the  pipe  i>,  and  enter  the  lower  port  of  tlie  cylinder  through  q.  Mcou- 
ne  «  being  opened  to  the  condenser  by  the  pipe  r,  would  cause  the  necessary 
cuum  ubov»?  the  piston  to  permit  its  nscent,  which  lieing  completed,  the  valves 
UKt  be  again  put  into  the  position  shown  in  the  figure,  to  produce  its  descent, 
id  so  on.  It  will  he  sufficient  to  stote  that  thuiie  valves  are  operated  upon  either 
'  levers,  passing  in  a  Btc>3m-tight  manner  ilirough  the  side  pipes,  or  that  some- 
nes  the  spindles  of  the  valves  are  made  to  act  one  through  the  other,  iu 
ifiing,  05  iu  the  present  instance,  when  they  are  worked  by  external  applica* 
lai. 

fiv  thiv  most  ingi'uioaB  contriraiice  no  waste  of  ateam  arise»,  excepting  in  the 
Itfl  apeiture  between  the  valves ;  and  the  friction  is  obviously  much  less  than 
either  slides,  cocks,  or  perhaps  any  other  kind  of  valve ;  the  outy  resistance 
tli«ir  motion  being  the  pressure  upon  the  upper  side  by  the  steam,  when  in 
kiKAts.  Their  coat,  compared  to  alide-valvcS|  is  much  greater;  but  as  they 
^Hk  liable  to  material  wear,  and  wurk  with  great  accuracy,  the  extra  ex 
9e  d<H4  nui  prevent  tlieir  very  general  aduption  in  hirge  engines, 
laving  thus  oricfly  noticed  a  very  important  class  of  valves,  we  proceed  lo 
eribe  anuthi*r  kind,  which  have  even  sUonger  claims  upon  our  attention,  as 
i  be  immediiitely  acknowledged  by  naming  them, 

<tfttjf-vaifci ;  these  are  weit-litted  cuven  or  slops  lo  apertures  made  in  the 
•er  part  of  a  boiler,  and  loaded  to  such  a  degree  only  as  the  steam  will  over- 
le  when  it  exceedi  the  required  prcMurc.  The  contrivance,  in  nearly  its  usual 
Op  (the  fteelyard,)  was  invented  by  Dr.  Pnpin,  in  1684,  as  an  appendage  to  his 
U«tufl  for  dissolving  bones  by  steam  at  lugh  pressure ;  but  the  first  applica- 
I  of  it  to  the  steam-engine  was  by  Savory.  It  received  some  improvement 
Ileighton  in  17IS,  since  whose  time  the  same  form  continues  to  be  used,  as 
recognised  in  numerous  steam  apparatu^ei  in  various  parts  of  this  work, 
tdgold.  in  his  able  work  on  the  stenm-eugine,  observes,  that  it  would  be 
improvement  upon  safely-vjUves,  if  they  could  be  so  constructed  as  lo  be 
I  ol  a  part  of  their  load,  when  raided  from  their  seat.  With  the  view  of 
ig  tbi«  object  in  the  simpU-it  positible  way,  we  suggested  many  years  ago, 
firr  o/.irU,  S^c.  far  Jmiunrtj,  18  J9j  the  employment  of  a  bent  lever,  in- 
ihe  straight  one  m  common  use,  the  action  of  which  will  be  understood 
to  the  lubjoined  diagram,  wherein  is  also  represented  some  other 
^  of  the  SAlety-valve,  which  it  is  presumed  art*  worthy  the  consider- 
uracL'cal  man. 

:it«  an  aperture  in  the  upper  part  of  a  boQer;  over  thii  aperture  ia 

•I  a  t<liort  tube  6,  turocd  true  at  the  top  with  a  round  edge,  so  tliat  a  steel 

^  c,  flat  and  smooth  on  its  under  side,  may  touch  at  every  part ;  this  iteet 

'     '  ['cndrd  by  a  joint,  to  a  curved  lever  J,  wliose  fulcrum  is  at  c,  and 

tJed  ut  the  oilier  end  with  a  weight  of  10  pounds.    '^u>N,ub\V« 
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lever  hoa  a  power  of  five,  (b3  shown  by  the  fire  equal  dotted  upeces,)  the  plat 
9  U  preMtd  down  upon  the  edge  of  6,  with  a  force  of  50  pound* ;  but  •k«B  6t 
lever  and  w^Mi^rit  nre  rained,  by  the  presiurc  of  tbc  steam,  into  thi 
«hown  by  cfae  dots,  tbe  force  acting  againBt  (be  steam  is  reduced  to  10 


ttt^d,  in  (iroportion  to  the  force  of  tbe  rush  of  the  steam,  by  which  thr  imr 
would  be  raised  lusher  and  higher,  would  the  resistance  be  reduced  to90,S0»i 
&C.  as  marked.  This  valve  might  be  enclosed  aa  usual,  in  a  box,  with  ■ ; 
to  conduct  off  Uic  waste  steam. 

Tlie  subjoined  diagram  is  explanatory  of  another  mode  of  prodoeinc  a 
result,  but  by  different  means ;  a  ia  the  aperture  in  the  boiler,  on  wiucb  mi^\ 


ft  gun-metal  plate  or  valve  seat;  6  is  a  steel  cup-valve,  turned  to«tb<)iri 
■dgea,  resting  on  the  seat,  and  suspended  to  a  straight  lever  c.  wli 
ia  at  1^     At  e,  is  the  weight  suspended  to  the  axle  of  a  Uttle  wh' 
made  to  traverse  freely  the  upper  side  of  the  lever  c,  but  wher.' 
may  be  limited  by  means  of  a  sliding  stop/,  provided  with  a  set  - 
the  valve  box,  and  A  a  pipe  to  carry  off  the  waste  steam.    It  ul" 
that  when  the  steam  lina  the  valve,  the  loml  on  the  lever  wiii 
ftilcrura  to  any  extent  desired,  and  tints  the  boiler  may  be  rtLv»  lu  ui  y* 
to  the  exigency  of  tlie  case.     It  scarcely  need  bo  reinarked«  that  onr 
making  the  valves  with  edges  pressing  upon  flat  surfaces,  was  to 
poaaibility  of  their  sticking  in  their  seats  ,  which,  with  the  coaical 
u  a  common  occurrence,  and  one  that  has  been  productive  of  scrictts 
The  ufetyvalvM  em^Vo^c^  \j^  "^wAJ,  iw  cotculatcd  lo  prweBl 
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their  seats,  aiid  are  of  great  Kimplicity  ;  tlieir  form  is  represented  in  the  margin, 
Fig.  I  being  a  plan,  and  Fig.  2  a  vertical  section.  The  shape  niBV  be  convi- 
dm>d  at  first  aa  a  aulid  cylinder  with  a  circular  plate  at  top ;  three  large  longi- 
tudinal grooves,  as  shown  at  a  a  a,  reduce  the  cylinder  to 
the  figure  represented.  The  plug  thus  made,  fita  easily  into 
the  aperture  of  Uie  boiler,  oud  the  steam  which  fills  the 
grooves,  pressing  against  the  under  surfnce  of  the  head,  raises 
the  plug  and  escapes.  The  plug  is  loaded  either  hy  a  weight, 
suspended  to  it  inside  the  boiler,  by  weiglitji  laid  directly  upon 
llie  top,  or  by  the  agency  of  a  loaded  lever. 

In  a  letter  to  the  editor  of  the  Leeds  A/eratryj  Mr.  Renja- 
min  Hicks,  of  the  steam-engine  manufactory  at  Bolton,  in 
Lancasliire,  says,  "  I  am  induced,  in  order  to  prevent  the 
accidents  occasioned  by  the  bursting  of  steam-boiler*,  which 
are  of  such  frequent  occurrence,  and  generally  so  dreadful  in 
their  consenucnce.5,  to  send  to  you  tlie  drawing  and  descrip- 
tion of  a  self-acting  safety-valve,  of  my  invention,  (or  rather 
application  to  a  new  purpose;  a  similar  valve  having  betn 
used  as  a  clack  for  a  pump,  upwards  of  a  hundred  years  ago.) 
You  will  readily  perceive,  from  the  several  advantages  it  possesses,  tliot 
wherever  its  adoption  shall  take  place,  it  would  scarcely  be  possible  for  an  acci- 
dent of  this  nature  to  arise. 

*'  The  opening  in  the  lower  part  of  the  box,  which  is  fixed  on  the  boHer'top, 
or,  if  more  cum  enient,  on  any  part  of  a  pipe  having  a  free  communication  wiih 
it,  requires  to  be  of  such  a  size,  am  to  allow  a  free  discharge  of  all  the  steam  the 
boiler  it  capable  of  generating.     This  opening  is  covered  with  a  spherical  valve, 


[the  outer  part  of  which  is  brass,  filled  witii  lead,)  of  such  a  siae,  ana  cuu— 
quenUy  weight,  as  to  press  with  aa  many  pounds  per  square  inch,  as  it  is 
intended  the  strength  ol  the  steam,  at  a  maximum,  in  the  boiler,  should  ever  be 
rmbed  to ;  the  obvious  eflect  of  which  will  be  {otring  to  iU  being  perfectig  free 
fnm  friction,)  that,  at  the  vcrj-  instont  the  steam  arrives  at  tiial  degree  of  pres- 
rare,  the  hall  will  be  raised,  and  a  discharge  inHtantly  take  place.  Tlie  pro- 
jections are  merely  to  prevent  the  baU  at  any  time  from  falling  off  its  seat, 

"From  the  nature  of  its  construction,  requiring  no  packing  or  attention,  it  can 
be  entirely  secured  from  the  interference  of  careless  attendants,  and  a  pipe  may 
be  attached  to  the  branch  of  the  box,  and  coutiimcd  into  the  chimney,  or  any 
other  convenient  place  of  discharge.  1  should  not  recommend  ihia  valve  to  be 
lued  oa  a  substitute  for  the  ordinary  safety-valve,  (improperly  so  culled,)  but  in 
ail  cases  in  addition,  and  so  Ictded,  as  only  to  bo  brought  into  action  at  a  very 
trifling  additional  pressure  abuve  that,  to  which  the  other  valve  is  weighted. 
Thia  valve  would  be  found  of  the  greatest  advantage,  in  preventing  the  boiling 
OTer  of  *Jie  feed-pines  of  boilers,  when  the  rooms  over  them  are  used  as  dt^vskf 
«tovea  il'  prinl-worltB,  bleach 
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'*  I  ouglrt  10  sLAio  lliat  I  liavc  bad  this  description  of  vntre  in  u«e  for  apwir^ 
or  four  years,  withllie  greatest  rc^^larity  of  action." 

Anotlier  valve,  of  a  very  peculiar  description,  and  especially  iidAptcd  to  ifibri 
iecurity  against  explosion  in  large  boilom.  wa»  invented  by  Mr.  Sockl,  of  Un- 
beth,  wl>o  received  an  honorary  reward  from  the  Society  of  ArUt,  for  the  eon 
munication  of  the  iuvcntiou.     ft  is  represented  in  the  subjoined  cut. 


Instead  of  the  !id  which  covers  the  main  hole,  a  copper  plate  or  diih  is 
substituted,  as  shown  in  the  darkeued  part  of  above  tigure :  ll)i«  copper  di 
■urroundcd  by  a  ring  of  the  same  metal,  oy  which  the  plate  is  firtnly  screwed  doia 
upon  the  rim  of  the  main  hole.  In  the  middle  of  the  plate  iafixed  the  valve,  of  whicfc 
/is  the  collar,  made  of  iron  or  bras*  ;  f/ the  plug,  which  is  ground  air-tightinw 
the  collar,  and  is  kept  in  its  place  by  the  spiral  spring  which  surround*  m  •trm. 
and  the  stay  c:  over  the  whole  is  fixed  a  crost'piece  a,  which  i*  tirnily  tcrrari 
down  ujKjn  the  ring  that  secures  the  dish.  In  the  cross-piece,  woHu  li 
regulating  screw  e,  which  may  be  screwed  down  upon  the  head  of  the  pluf< 

The  operation  of  the  valve  is  easy  to  understand.  The  copper  diah  it  only  i  " 
one-founh  the  thickncfis  of  the  other  parts  of  the  boiler,  and  will  not  (I 
aiibrd  the  same  resistance  to  the  steam :  when  this,  therefore,  geta 
ordinary  pressure,   it  will  cause  the  dish  to  become  somewhat  conrcx.      _ 
thus  leave  a  clear  space  between  the  collar  /,  and  tlie  conical  plug  d^  for' 
steam  to  escape ;  as  soon  ai  the  power  diminisnea,  the  plate  will,  by  its  eUsticiir,| 
roium  to  its  former  place,  and  by  closing  down  ujnui  the  plug,  prevent  tny 
turther  escape  of  steam. 

The  object  of  this  valve  is  not  so  much  to  regulate  the  working  preanin  d 
the  steam,  as  to  act  in  aid  of  the  common  valve,  by  affording  on  additi«ciil 
apertare,  in  case  the  steam  should  acquire  a  dangerous  degree  of  force-  It 
dttTers  frum  the  plug-valves  in  common  use,  in  this  circumstance,  namely,  thai 
in  the  latter,  the  plug  rises  out  of  its  socket,  in  order  to  allow  of  a  rent  for  (Im 
Ktcam,  whereas  in  Mr.  Suckl's,  the  socket  riseit  oway  from  the  plug.  Tbft  dsrf 
advantage  resulting  from  this  is,  that  if  any  adhesion  shoidd 
have  taken  place  between  the  plug  and  the  socket,  it  is  more 
likely  to  be  overcome,  on  account  of  the  great  surface  of  tlie 
aocket,  with  it^  attached  copper  plate,  which  is  exposed  to 
the  action  of  the  steom. 

A  substitute  for  the  common  ball-cock,  used  for  regulating 
the  height  of  li(|uids  in  reservoirs,  has  been  introduced  by 
Mr.  Darnall,  of  Pentonvillc,  the  construction  of  which  is 
exhibited  in  the  annexed  section:  a  is  the  supply  pipe,  6  th« 
valve,  (shut,)  c  a  float  connected  to  the  valve  by  an  upright 
spindle.  As  the  water  is  drawn  ofT,  the  Uoat  dcsceJids  frum 
its  seat  into  the  chamber  beneath,  allowing  t}ie  water  to  pour 
through  the  apertures  shown,  into  the  reservoir;  the  float,  at 
it  rises  again  with  the  water  in  the  reservoir,  closes  the  valve, 
and  shuts  off  the  aupply  of  water,  when  it  has  attained  iu 
proper  elevation. 

We  shall  here  close  the  article  upon  rolves,  referring  the 
reader  to  the  machinery  before  mentioned  for  further  cluci- 
dations,  and  WkcwW  lo  tUe  article  WATca-CLOscr,  which 
mainly  consiaU  of  va\v«a  o?  a  >:c»\  u\^^\xvs\3a  t^iMsJovw^jfiu. 
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VANADIUM-  A  newly  diacovered  metal  by  M.  Seffttrom.  It  has  been 
briefly  described  In  a  letter  from  M.  Bcreeliiia  to  M.  Dulong,  from  which  the 
foUovrinc  is  an  extract : — **  M.  Scfstrom,  director  of  the  School  of  Mines  ut  Fah- 
lun,  whUst  engaged  in  examining  a  variety  of  iron,  remarkable  for  its  extreme 
Bofbieas,  ob^ervL'd  the  presence  of  a  substance,  tlie  properties  of  w)iich  difTered 
from  all  other  known  bodies,  but  its  quantity  was  so  small  as  would  tiave  ren- 
dered it  tedious  and  expensive  to  collect  sumcicnt  for  a  correct  examination  of 
its  properties.  This  iron  was  from  the  mine  of  Taberg,  in  Smoland ;  the  ore 
merely  contained  sources  of  the  substance.  Finding  that  the  pig  iron  contained 
far  more  of  this  principle  than  the  wrought  iron,  M.  Sefstrom  thought  that 
(be  scoris  formed  during  the  conversion  of  the  pig  iron  into  wrought  metal 
might  he  a  more  abundant  source;  a  conjecture  confirmed  by  experience;  no 
that  BufHcient  having  been  procured,  bo  went  lo  M.  Berzelius  (o  complete  its 
examination." 

Vanadium  combines  with  oxygen  to  form  an  oxide  and  an  acid.  Th« 
acid  is  red,  pulverent,  fusible,  and  on  solidifying  becomes  crystalline.  It  ii 
slightly  soluble  in  water,  reddens  litmus,  and  forms  yellow  neutral  salts,  and 
orange  bisalts.  Its  combinations  with  acids  or  bases  have  the  singular  property 
of  suddenly  losing  their  colour;  they  resume  it  only  on  becoming  solid  again, 
and  being  then  re^is«olved,  preserve  their  colour.  Hydrogen  at  a  white  heat, 
reduces  vanadic  acid,  leaving  a  coherent  mass,  having  a  feeble  metallic  lustre, 
and  being  a  good  conductor  of  electricity,  but  it  is  not  certain  that  the  reduction 
is  complete.  The  oxide  of  vanadium  la  brown,  or  nearly  black,  and  dissolves 
readily  in  acids.  Tlie  salts  are  of  a  deep  brown  colour,  but  by  the  addition  of 
a  little  nitric  acid,  effervesce  and  become  of  a  fine  blue  colour.  The  oxide 
and  acid  of  this  metal  together  produce  other  combinations,  green,  yeltov,  and 
red.  all  soluble  in  water. 

When  the  oxide  of  vanadium  is  produced  in  the  humid  way,  it  io  soluble  both 
in  water  and  alkalies.  The  presence  of  a  salt  renders  it  insoluble,  and  upon 
this  eflTect  may  be  founded  a  process  far  its  preparation.  Before  the  blow- 
pipe,  vanadium  colours  fluxes  of  a  flne  green,  in  this  respect  resembling  chrome. 

VAPOUIl,  from  tho  circumstances  of  its  formation,  may  be  considered  to 
consist  of  extremely  minute  vesicles  of  water  or  other  fluid,  inflated  with  air. 
See  Stcau,  Alcohol,  &c. 

VAPOUR-BATH.  A  closet  or  room,  in  which  a  person  cxpoies  his  body 
to  the  action  of  vapour  introduced  by  a  pipe  from  a  boUer.     See  Bath. 

VAKNISH.  A  Mjluliun  of  resiuous  matter,  which,  laid  upon  the  surface  of 
solid  bodies,  becomes  hard,  glossy,  impervious  to  moisture,  and  gives  beauty 
and  durability  to  them.  Under  the  several  heads  of  Lac,  Copal,  Mastic, 
Caoutchouc,  and  other  reains,  we  have  described  the  process  of  preparing  var- 
nishes from  them;  we  shall  therefore  in  this  place  take  a  general,  out  concise 
view  of  the  subject.  Tlie  solvents  are  either  expressed  or  essenliul  oils,  as  also  I 
ah-nhol.  For  a  lac-vamish  of  the  first  kind,  the  common  painter's  varnish  is 
to  be  united  by  gently  boiling  it  with  some  more  mastich  or  colophony,  and 
then  diluted  again  with  a  little  more  oil  of  turpentine.     The  latter  addition  pro- 

ot«s  both  the  glossy  appearance  and  drying  of  the  varnish ;  of  this  sort  is  also 

ber  varnish.  To  make  this  varnish,  half  a  pound  of  amber  is  kept  over  a 
eeotle  Are  in  a  covered  iron  pot,  in  the  lid  of  which  there  is  a  small  hole,  till  it 
IS  observed  to  become  soft,  and  to  be  melted  together  into  one  mass.  As  soon 
as  this  is  perceived,  the  vessel  is  taken  from  off  the  fire,  end  suflTered  to  cool  a 
little;  when  a  pound  of  good  painter's  varnish  is  added  to  it,  and  the  whole 
lufiered  to  boil  up  again  'ivcr  the  fire,  keeping  it  continually  stirring.  AfUr 
this  it  is  again  removed  from  the  fire  ;  and  when  it  is  become  somewhat  cool, 
a  pound  of  oil  of  tur])entinc  is  to  be  gradually  mixed  with  it.  Should  tho  varnish 
when  it  is  cool  happen  to  be  yet  too  thick,  it  may  be  attenuated  with  more  oil  of 
turpentine.  This  vaniish  has  always  a  dark  hrowu  colour,  because  the  amber 
is  previously  half  burned  in  this  operation  ;  but  if  it  be  required  of  a  bright  colour. 
aroher  powder  must  be  dissolved  in  transparent  painter's  varnish,  in  Papin's 
machine,  by  •  gentle  fire. 
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••vnufthes  with  etliert^  oUtdm. 
f  'ttrpentinc.     For  aikiB|  ^ 
1  very  gentle  diguttDg  tetf, 
1.  1' r  the  ttiodeni  tnsnvfsai 
N  tmd  for  other  purposeu.    Thnc  art 
«,  and  aflprwArds  coaled  with  thure^ 
J  be  transparent     Sometimes  fine  ihin 
irpose ;  but  it  require*  to  be  primed  «Ah 
-  \n  laid  on.     Copal  may  alwuedlildlfil 
'!>  Mr.  Sheldrake,  by  ndding  U  inwndir 
ind  stirring  till  Uie  whole  u  ftttedi  to 


.I'A   turpentine  ii  obtained  for 

.  t  of  eUstic-gum,  or  raoutcbouc*  odto 

r'ificd  oil  of  turpentine.     PreTioadTUitt 

: .;  .ed throuffh  altnen  cloth, in  ordertnltki 

.    ii'd.     See  Caoutcbooc. 

^j^vi  conatsts  in  the  spirit-Tarnikh.     Tbe  most  w6d 

..   tATTiUhes  ;  but  a  vami»h  must  never  be  expfdii 

louirally  in  of  vhich  it  is  made.     But  theootf  flQ 

V  brittle  vamishcs;  therefore  eoniething  oft  i 

lutxed  vith  them,  whereby  this  brittlnieis  M4ial 

.   4iux»-c]eini,  tuipentine,  or  balsam   of  eopahai 

.  [Hjliih"  i«  effected  by  a  Bplrit -Tarnish,  treatsd  u  * 
1 C  mode  of  preparing  and  tuing  it  may  be  reb«d  inn 
'i  trom  ttiat  very  accurate  French  work,  the  Djnm 
•'  vamifh  is  composed  of 

14  OS.  &  2  drachmt. 

irops 7       ,»     1        „ 

;<wer  the  belter)      .14      ».     2       „ 

'■*>*  spe.  gra.     ...       3  quuts  8e  \  pint 

>  be  pounded,  and  their  solution  efTectcMi  by  eontisittl 

"f  heat.     When  the  woods  to  be  vamisbed  tfvwy 

-;ii*hm  of  Venice  turpentine.     In  order  the  bflttvto 

.130  them  to  present  a  greater  surface  to  tbeaclte^ 

ma  be  mixed  with  an  equal  weight  of   rr         '     ^^i ;  lit 

■;«st  of  the  resin  from  forming  clots,  tl  :■  lira* 

■:«•  time.    Before  applying  the  varnish,  tl...  ^^^.-^  «.>4iU  h 

uc  linseed  oil ;  it  must  then  be  rubbed  with  old  flmwl  ■ 

•'xcess  of  oil ;  blotting  paper  may  be  tisfd  for  tiM  tatm 

id  saw-dust.     AAerwords  the  vamish  y-A-i. 

1  piece  of  old  soft  coarse  linen  cloth,   r  .  laid'i 

And  rubbine  it  sofVly  on  the  wood,  turning  Uiclioai  fraa 

ippe^rs  nearly  dry.     The  linen  should  h^-  unliiraXvA  tb&k 

nibbing  be  continued  in  the  tame  manner,  until  tb«  pons 

Iktely  filled.     Care  should  be  tiiken  not  to  makv  th»lMil 

u  hard,  especially  at  the  beginning  of  the  opirraiiaR.  Vln 

I  becomes  tacky,  a  very  small  drop  of  olive  oil  is  to  b«  tf 

i  .»  finger,  uniformly  all  over  the  cushion,      Th»  GnisbiBf 

■  a  little  pure  alcohol  upon  a  piece  of  clean  linm,  wbkktf 

■\i*>  varnished  wood;  and  as  the  linen  and  the  rarassb^, 

.      vire  briskly,  until  it  takes  a  beautiful  polish  Uka  a  tooUa^ 

_    Lire  coatings  of  vamish  ar«  sulficient  for  wooda  not  s*? 

t^M*  vamish  may  be  obtained,  by  disaolrin^  dgbc  miacai  d 
:md  two  nun  CCS  of  Venice  turpentine  in  tinrty>-twa  onaMi  #f 

>.  Jt  hrat.  Five  cunees  of  shcU-lac  and  one  of  tDptatlDs^  41r 
'.-two  ou&cn  Q^  ^cnWA.  b^  a,  very  gentle  btat*  ^v#  • 
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v^artiishf  but  of  a  reddi>h  cast.  To  tliMC  th*  Botution  oTcopal  is  iinddublpdly  prefer- 
Able  in  many  reipecls.  This  is  efltcled  by  triliiratinp  aii  uunc«  ofiMiwder  of  jfiim- 
^opal.  which  lias  been  well  dried  by  agentie  heat,  with  a  drachm  of  camphor,  and, 
i*bile  these  are  mixing  together,  adding  by  degrecxfour  ounces  of  ihi?  strangest  al- 
cohol, without  any  di^'estion.  between  this  and  the  gold  vaniisli  there  is  only  thin 
difference,  that  some  tubitances  that  cointnunicale  a  yellow  tinge  are  to  be 
mdtled  to  the  latter. 

Oil-Tarnishes  arc  commonly  mixed  immediately  with  the  colours,  but  lac  or 
l^cqaeT-vamishes  are  laid  on  by  ihemselvt^a  upon  a  bunii»hed  culuured  ground: 
^«ben  they  are  intended  to  be  laid  upon  naked  wood,  a  ground  should  be  first 
^ren  them  of  strong  size,  either  alone,  or  with  some  earthy  colour  mixed  up 
with  it  by  Icvigation.  The  gold  lacquer  la  simply  rubbed  over  braw,  tin,  or 
Bllver,  logivetliema  gold  colour,  (SeeLAcgi'tn.)  The  coloured  resins  or  gumi, 
mch  as  gamboge,  dragon  Vhlood,  fire,  are  used  to  colour  varnishes. 

The  essential  varnishes  consist  in  a  solution  of  resin  in  oil  of  turpentine.  The 
ramish  being  applied,  the  essential  oil  flics  off,  and  leaves  the  resin.  This  is 
used  only  for  paintings, 

Btil'ore  a  resin  is  dissolved  in  a  fixed  oil,  it  is  necessary  to  render  the  oil  drying. 
For  this  purpose  the  oil  is  boiled  with  metallic  oxides,  in  which  operation  the 
mucilage  of  the  oil  combines  with  the  metAl,  while  the  oil  itself  unites  with  the 
oxygen  of  the  oxide.  To  accelerate  the  drying  of  this  varnish,  it  is  necessary  to 
add  oil  of  turpentine.  When  resins  are  dissolved  in  alcohol,  the  rarnish  dries 
very  speedily,  and  is  subject  to  crack  ;  but  this  fault  is  corrected  by  adding  a 
small  quantity  of  turpentine  to  the  mixture,  which  renden  it  brighter,  and  leM 
brittle  when  dry. 
VELVET.  A  rich  kind  of  silk  or  cotton  cloth.  Se^  Weaving. 
VENEERING.  The  art  of  Hxiiig,  in  a  firm  and  durable  manner,  very  thin 
^^^IBVM  of  a  Ane  or  superior  wood,  over  a  coarse  or  inferior  wood ;  so  as  to  give 
^^Bm  latter  the  appearance  of  a  solid  mn-^s  of  the  former.  The  ihin  leaves  arc 
^^Htfle4  veneers,  and  arc  cut  from  the  logs  by  6ne  saws,  now  usually  worked  by 
^^^■achinery.  Sec  Sawinq-Machinebi. 
^H^  Inlaid  work  is  etTected  by  veneers  cut  into  suitable  pieces,  for  the  purposes. 
The  thickness  of  veneers  is  from  a  tenth  to  a  twelfth  part  of  an  inch.  When 
the  dimensions  of  these  have  been  nicely  adjusted  to  the  work  in  liand,  they  are 

Slued  down  ;  and,  that  the  work  mav  be  lolid.  tliey  are  put  into  a  press  maae  for 
lie  purpose,  or  are  held  down  by  planks  and  poles,  abutting  against  the  beams 
of  tne  workshop.  When  the  glue  is  thoroughly  dry,  the  work  is  taken  from 
the  pressea,  and  finishod  by  smoothing-plnnes,  scrapers,  fish-skin,  Arc,  and 
sfterwards polished  by  shave-grass  and  brushing,  waxing,  varnishing,  &c.,  accord- 
ing as  it  may  be  requirect 

VENTILATIO^l.  The  act  of  renovating  the  air  of  chambers,  houses,  ships, 
and  all  kinds  of  buildingi  or  places.  Wc  may  exist  for  severul  days  without 
food,  but  we  die,  if  deprived  only  for  a  few  minutes  of  air.  Am  ntr  is  necessary 
to  life,  BO  ia  pure  air  to  health.  But  it  appears  that  this  important  fact  escapes 
the  attention  of  the 'greater  part  of  Tnankmd,  who  are  prune  to  blame  the  cook 
or  the  purveyor  for  the  greater  part  of  their  nilments,  without  reflecting  upon 
the  impure  air  they  may  have  been  inspiring  at  the  rale  of  about  two  gallons 
per  minute.  The  oxygen  gas,  or  vital  portion  of  the  atmosphere  that  enters  the 
Ttmgi,  is  changed  at  each  respiration  into  carbonic  acid  gas.  This  gas,  as  is  well 
known,  is  poisonous,  if  inspired  alone,  or  even  if  a  liu'ge  proportion  of  it  be 
mixed  with  the  atmospheric  air.  But  by  an  aduiirablo  provision  of  the  great 
Author  of  Nature,  this  contaminated  air  is  rendered  speciflcally  lighter  than  the 
pure  aLmosphere,  from  the  heal  it  hos  derived  from  the  lungs,  and  conseoueotly 
Han  above  our  heads,  during  the  short  pause  between  our  respirations ;  tnui  in- 
suring to  us  always  a  pure  draught  of  air,  unless  we  prevent  it  by  artificial 
means. 

It  ia  not,  however,  always  owing  to  a  deficiency  of  oxygen,  that  the  air  of 
rooms  or  crowded  places  becomes  pernicious  to  health.     A  council  of  hoallb, 
cstaUished  by  the  French  government,  proved  that  in  an  atmos^hute  i;WV  Va^ 
not  lost  one-twentieth  part  of  ib  oxygen,  an  aainul  m\asma\a  wa%  dk^b»£&.  m 
woL.  it,  5  o 
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vapour:: :  thftt  by  8us(>cndinef  in  such  atmoaplivrei,  a  glau  vesiel  filWd  «iUi  in, 
the  vapour  diffiised  in  the  air  bccotnes  condcnftcd  on  its  surface,  acid  UmImiA 
ihiiM  obtained  by  condensation,  bcin^  collected  in  aiiutlier  vMad  nafMaw 
underneotli  the  former,  exhales  n  fetid  odour,  and  tpeediJy  undergoea  Ibc  palnl 
fermentation,  when  exposed  to  a  temperature  of  79*  Fahr. 

Certain  gaseous  and  other  vapours  may  be  mixed  i*-ith  the  air  vc  WnA^ 
vitboul  pniducing  any  very  marked  inconvenience ;  but  tlie  etlct-la  of  a  miitiav 
of  many  other  kinds  are  highly  dangerous,  and  more  quick  in  their  aciion  Uio 
evuu  those  of  animal  miasmatA.  A  constant  renewal  of  the  air  i*  abvtJtttft^ 
necessary  for  its  purity ;  for  in  all  dtuntinns.  it  is  sufTering  either  by  its  ciki 
part  being  abscirbed,  ur  by  impure  vupouis  being  disengaged  and  dtipcnid 
through  it.  Ventilation  therefore  resolves  itself  into  the  securing  a  eonrtot 
supply  of  fresh  air.  liooms  cannot  be  well  ventilated,  that  have  no  uutlni  U 
the  air,  and  this,  from  the  Bunerior  levity  of  fo>d  air,  should  be  : 
highest  point  that  can  be  obtamed,  and  so  arranged  a^  to  dilfUac  t: 
that  enters  over  the  upper  p.irt  of  the  room,  and  not  inconvenience  tb*  fM^B 
in  the  room,  by  descending  upon  them  in  acturent.  There  shuutd  baaviMtf 
to  every  room,  which  on  no  account  should  be  stopped  up  witli  a  cfaiwM^ 
board,  as  is  often  the  case  in  bed-rooms.  We  have  ubserved  also,  in  manybooMh 
that  the  top  sashes  of  windows  of  the  upper  nrouks  are  made  fast ;  now  iftbnt 
were  made  to  slide  downward,  instead  uf  the  lower  Koshes  upnAid,  iaermmi 
salubrity,  as  well  as  security,  (especially  in  the  case  of  children,)  wouU.  W 
obtained.  In  whatever  way  freah  air  may  be  made  to  enter  an  apartoMBl, il 
should  be,  OS  far  as  may  be  practicable,  at  the  part  remotest  from  iw  ir»-phii» 
in  order  that  it  may  traverse  the  whole  apartoient  in  its  pasvig«  to  the  ckiBBrji 
The  most  effective  species  of  ventilation  is  that  in  which  naturr  is  adopfatdsstfar 
guide.  The  simple  action  of  the  sun,  no  leas  than  the  devaslnting  phenoacaaa 
of  the  African  tornado,  tend  to  the  same  result.  We  have  only  to  chiiigtib 
temperature  of  the  air  which  surrounds  us,  end  a  new  portion  will  rash  b  Dns 
the  adjacent  and  purer  parts,  to  supply  its  place.  From  this  it  !■  obviota,  ifarf 
a  lamp  placed  in  an  aperture  of  the  ceiling,  in  any  large  ui;  '  '  .)  n>-:J=. 

wilt  tend  to  purify  the  air.     lliia  is  precisely  the  case  in  oui  t  :j 

tliat  at  Covcnt  Garden,  where  the  great  glass  chandelier,  with  its  uiiuicrc«s|v 
burners,  gives  out  a  great  quantity  of  heat,  tnunedint<:ly  under  a  lunftif 
which  passes  throuifh  tlie  rouf,  into  the  open  air.     The  rarttird  air  whieh 
rushes  through  the  liitmel,  is  constantly  succeeded  bvconttnnous  frrah 
entering  at  numerous  apertures  beneatli,  to  restore  the  equilibnum  ot  [ 

Notwithstanding  this  arrangement  is  calcidated  to  render  the  mUoanhtrcif 
crowded  places  more  Gt  for  respiration,  it  is  productive  of  9  painful  and  wmtmt 
inconvenience  to  those  persons  who  may  be  situated  near  to  the  aperturvs  befa^ 
mentioned,  where  the  fresh  air  enters ;  they  are  thus  exposed,  as  it  were,  to  iW 
action  uf  a  series  of  blow-pipes,  and  the  consequences  are,  colds,  asthmas,  sitf 
rheumatism!!,  in  abundance.  I'o  avoid  drafts,  and  yet  veatjiate  ihorougldr,  ha 
hitherto  been  found  of  dithcult  accomplinhment.     In  "  \  '  .«.>(heudrf 

Chichester,  on  the  practicability  of  rendering  thoAcpropc;  wbicbniitt 

to  caloric,  applicable  to  new  nnd  important  purpote«,  ii. <_.>.>  Uy  Mr  iski 
Vallance,  of  Briglilon  ;  that  gentleman  has  propotod  a  plan  for  wanning  0^ 
ventilating  the  Houses  of  Parliament,  wliicli,  in  cvwrt/W^,  is  admirably  dHip*A- 
tu  obviate  the  difficulties  just  mentioned;  we  sliall,  therefore,  give  it  a  p*^ 
here  in  the  author's  own  words ;  although  there  are  some  m«chanicat  dt&HDid 
to  be  overcome,  before  it  con  be  rendered  elegant  and  ooDvanicni;  thtMMH 
uf  elTecting  which,  will,  we  trust,  be  ultimately  accomplished.  .  J 

**  There  are  two  principles  which  operate  to  alter  the  state  r'  '^H^l 

where  numbers  of  people  convene.     One  of  them  af^ts  it  p!i  ^^'^^H 

change  of  density,  and  is  the  cause  of  dra^  and  Influiies  of  i  ■  "^^1 

afTects  its  chemically,  and  to  a  change  of  quality,  as  the  meiV  tkl 

action  of  the  lungs  is  rendered  eflicient  to  the  preservatiou  &!  .itmM 

necesiar)'.  and  indeed  indispensable,  the  drafts  and  curreutn  .-  fim  ■ 

is  the  cause.     The  first  of  these  occurs  in  every  place  ia  wlu....  .^..  .*  •'«^/l 
the  other,  only  in  ihose  placet  in  which  it  undergoes  respiration.     Kc«,ft*l 
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tbat  fiUli  under  our  coniiduraLion,  wbeo  inTe»tigAtiiig  Ui« 

dr/iffcs  take  )>1acei  and  the  course  of  operation  of  thii  prin* 

heat  bt*  commiinicotod  to  a  particle  of  nir,  n  chnh^e  tukes 

in  ihat  panicle  in  lh»  I'nllowing  manner  ;  it  becumuA  expaiuled 

in  bulk,  in  loniu  biicIi  way  aa  may  be  conceived,  by  refori'iice  to 

}ractice  of  holding  a  Uaccid  bladder  before  the  fire,  to  lighten  and 

I,  pHt^r  to  usiu^  it  as  a  football. 

laniian  it  i^  increased  in  bulk  but  not  in  weight ;  and  in  oonie- 
fh)m  ainong  the  other  pAiticlcfl,  and  ascends  townrds  the  ceiling' ; 

RUmt  u  bladder^  filled  with  air,  would  rise  tlirougli^  and  swiui  at 
llled  with  water,  were  they  throwu  into  the  5ea  tugelher;  anil, 
■stAnce  which  caused  this  particle  to  be  where  ic  chanced  to 
II*  supposed  heating  tiwk  plnce,  was  itf  gravity ;  the  moment 
altered,  und  it,  in  con5e<|uence,  rendered 
jAMt  llian  the  surrounding  particles,  it 
^^■S«  tlirough  them  towards  the  cril- 
^Hoourve  of  operation  of  the  principle; 
^^phi<  :— The  moment  this  particle  of 
^^by  from  what  heAted  it,  its  place  is 
^^khicb,  undergoing  the  tante  change, 
BBianiier,  having  iis  place  taken  by  a 
f'f&nd  thii  alternation  continues  all  the 
oinniunicAted,  be  the  communicator  what 
er  tlie  Imman  body,  a  stove,  or  any  other 
iting. 

elTect  of  air's  being  heated ;  its  phynical 
I,  and  it  becomes  f])ccinca]ly  lighter  than 

[UMnce  uf  its  becoming  lighter,  may  be 

Klf  a  glass  tube  were  token,  shaped  in 
n  nutoh  nr  crevice  cut  in  it  nt  A, 
crevice  a  metallic  slide  were  well 
itied,  fto  aa  to  cut  occasionally  off  the 
^between  the  two  legs;  if  into  thii 
^Hbihen  the  klide  was  |iiished  in,  so  us 
^BmmunicAtion)  poured,  in  one  leg, 
noin  the  other  water,  and  then,  when 
I,  (plHcin^  ihti  tliumb  on  the  top  of  the 
r  in  it,  to  keep  it  in,)  tlie  blide 
aiid  water  were  pulled  out  to  let  them  press  one  against 
s  VL-T_v  tvidtn*  that  the  superior  weipht  of  the  column  of  quick- 
lause  it  to  press  the  column  of  watir  upwards  against  the  thumb, 
i  the  thumb  removed,  the  wnter  would  be  drit'en  np,  and  some  of 
uf  iho  tube;  and  also,  that  the  water  would  continue  to  rise,  tiU 
>f  the  two  legs  counterbalanced  each  other.  Now,  this  is  an  illus- 
iii  uikc*  place  in  any  building,  whenever  the  air  inside  it  is  hotter 
»t. 

lal  air  being  heavier  than  the  internal  air,  the  former  so 

latter,  as  to  press  it  upwords  against  the  ceiling,  in  the  same 

rater  would  be  pi  cssen  ogninst  the  thumb ;  and  if  a  purt  of 

Jaway,  m>  as  to  open  a  means  of  emission  similar  to  what  the 

minh  permitted;  thnt  is,  if  a  ventilation  aperture  be  opened  in 

«  sunerior  weight  of  the  cold  external   uir  will  cause  it  to  drive 

icmiu  air  up  tlirough  that  aperture,  till  the  equilibrium  becomes 

if,  owing  to  the  air  on  the  inside  being  by  ihe  reiipiration,  &'c., 

.■.tnr.,^1  ui  ihi.  i.ii.i.iiMfT,  j(pj,t  constantly  warmer  und  lighter  than 

I*  prevented,  and  the  difference  between  the 

;  If  pt  permanently  up,  the   eou*et|uerce   then 

instJ'nd  of  a  single  nnd  transitory  emisaian,  like  that  of  the  itaVfcx 

gA^  will  be  a  c«>iilinuoutf  emission  of  aix  thn>\ig\\  t\v«  N«tAv\%VDTt 
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■n  U)«  while  the  reipf rations,  itcn  ot  thoM  w}w  Ht-tf  aiMmblct)  In  Uk* 

keep  up  the  differencv.     Now  Ihin  in  what  dV.        '  "^  ; 

aa,  owing  to  thf  door  nnil  window*  beinsr,  durin 

turo  t»!*  admiasion  (or  channel  by  which   tht*  t    ;  >  '      ■•<■ 

is  rendered  very  much  smaller  than  thai  v(  -ni.-  jm;,      \,y 

diflorvtico  thuscaiised  hctween  the  apertnnn  of  .uimw^i*'! 

external  air  is  obliged  to  make  uae  of  all  the  cracks  ahd  aKasI 

either  th?  doors  and  windows,  orebewhere  around  the  Ll_  i    ^.   _.  _,  __  \ntg^ 

dace  it«elf  through  them  with  a  velocity  bo  much  irrenter  than  thai  at  wfaich  tt 

|)Rft«es  off  by  the  ventilator,  as  will  make  up  for  the  difference  t>efwe«n  thcsbM 

of  the  cracks  and  crcrioei  by  which  it  enters,  and  that  cf  the  reniilation  spcr 

ture. 

Thin  is  the  reaxon  why  drafls  are  experienced  from  the  erevieea  of  Jaorsnl 
windows  :  the  heated  and  respired  atrpaues  off  by  the  ventilator:  to  make  up 
for  what  so  passes  off,  fresh  air  flows  tnto  the  bottom  of  the  bttlldtnc,  Mtd  sa 
when  tlie  weather  is  cold  enough  to  make  ut  shut  the  doors  and  window^  io* 
press  by  a  duct  equal  to  that  of  egress  is  prevented,  to  make  up,  by  lb«  cats  si 
which  it  enters,  for  the  difference  in  the  sizes  of  the  apertures  of  aamiMonaad 
emission,  the  air  that  finds  its  way  in  through  cracks  and  crerices,  cnl 
so  great  a  velocity  as  tn  cause  the  chilling  current!  we  cxp<frienc^ 

In-itead  of  suffering  ventilation  to  take  plocs  at  the  plessnr*  of  the 
strict  and  regulate  it  thus  : — I  first  have  the  windows  of  the  place  iittiled 
to  prevent  them  from  being  ever  opened;  I  then  have  the  joints  attd 
both  of  these  windows  and  of  the  room  in  general,  so  filled  with  poxiy,  or 
treated  with  any  kind  of  lute  or  luting,  that  will  answer  the  |mrpo«?.  as  shall 
vent  their  becoming  chanmds'through  which  drafts  or  cu  ^v  fit 

way  either  into  or  out  of  the  place.   [  then  have  the  door  ^  i,cd 

Removing  the  present  doors,  the  door-way  is  made  six  iVt-t  wm.-,  oy 
sumn  height,  and  into  it  i*  fitted  a  cylinder  (of  wmnj  or   met«l>  cIommI  at 
ends,  and  placed  upriglit  on  one  of  them,  so  as  to  appear  some«  bat  Hkc  a 
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built  into   the  wall.      Through  the  side  of  lliis  cylinder  I  tiATe  tww  M\ 

rut,  rnrh   about  fuiir  feet  wide,   by  <>>••  V...;.r)  t    ..i   tli.>  ^rtinH*r  tni|p  its 
vthich  aperiirres  are  opposite,  tltc  r:  ;o«  ullbei 

of  the  cylinder,  so  as  lo  leave  a  w-t  iht  tl 

middle  uf  it  into  the  place,  as  sliewn  above.  Khere  ibc  '|i 

Jfiaccd  ill  tlw  HaU^  «it^\  xW  %^iuT\A&t<ss  'vn.v\.    \\\  >!)m«  ccv^*.'  mi 
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IS  DDW  put  (perpendiculuty)  a  shaft,  of  a1>out  three  inches  diameter  and  of  the 
length  of  the  cylinder ;  and  having  it,  and  thu  centres  of  the  top  and  bottom  of 
the  cylinder,  bo  prepare  and  6ttod  to  each  other,  that  the  snafl  may  easily 
torn  round,  or  revolve  ;  tlien  there  arc.  fixed  on  it,  at  right  angles  to  each  other, 
eight  arms  or  radii,  four  at  top,  and  four  at  bottom ;  the  bottom  four  being 
rftactly  under  the  upper  ones.  To  these  arms  there  arc  fixed  fuar  sheets,  or 
pieces  of  iron  phite,  of  such  lengths  and  widths  as  will  just  go  into,  and  fill  up, 
(though  without  touching,)  the  space  left  between  the  shaft  and  the  side  uf 
the  cylinder;  and  these  things  being  so  done,  that  the  plates  or  leaves  fixed  on 
ibe  arms  may  turn  easily  round,  inside  the  cylinder;  and  the  ends  and  sides  of 
these  leaves  being  so  fitted  to  each  other  that^  when  the  leaves  are  turned  round, 
there  may  not  be  a  space  greater  than  about  the  sixteenth  of  an  inch  left  be- 
tween them,  the  arrangements  for  the  door-way  are  complete ;  and  the  cylinder 
through  which  the  place  is  entered,  has  within  it  four  leaves  or  wings,  some* 
vhfttUke  the  fans  of  a  winnowing-machine,  fixed  perpendicularly. 

Now,  the  efiect  of  these  arrangements  is  this: — Were  a  common  door  to  be 
made  use  of,  whenever  it  was  opened,  frceMngress  or  egress  would  be  given  to 
air,  and  it  would  pass  from,  or  into  the  place,  aa  circumstances  dictated.  But 
with  a  door  arranged  in  this  way,  no  air  can  at  any  time  pass  cither  into,  or 
out  of  the  place,  excepting  by  the  narrow  space  or  crevice  lefl  between  the 
edges  of  the  leaves  and  the  inside  of  the  cylinder;  since,  the  leaves  being  all 
at  right  angles  with  each  other,  and  the  two  apertures  in  the  cylinder  being  J 
neither  of  tncm  so  wide  as  to  be  equal  to  ninety  degrees  of  a  circle  of  the  same  1 
diameter  aatbis  dour-way  cylinder,  it  follows  that,  turn,  or  cause  the  leaves  to 
revolve  in  what  way  we  may,  two  of  them  will  always  be  within  the  uncut  parts 
of  the  cylinder,  and  constantly  interposed  between  the  inside  of  the  place  and 
the  open  air;  and  in  consequence,  there  never  can  he  any  other  passage  for  air 
into,  or  out  of  the  place,  by  tliis  duor-way,  than  by  the  space  or  crevice  between 
itie  t'd^es  of  the  leaves,  and  the  In&ide  of  the  cylinder. 

When  the  windows  and  door  are  thus  ^nished.  I  proceed  as  follows  with  the 
Tcntilator : — To  the  aperture  in  the  ceiling,  through  which  ventilation  takes 
place,  there  is  fixed  a  pipe  uf  an  equal  diameter  with  that  aperture;  which  pipe 
jEties  through  the  roof  and  then  descends,  and  opens  into  a  reservoir  or  cistern, 
situated  on  the  outside  of  the  building.  Now,  with  things  thus  arranged,  and 
with  the  cistern  no  far  filled  with  water  that  t}ie  end  of  the  ventilatiun-pipe  is 
immersed  a  few  inches  in  llie  water,  the  machinery  by  which  the  warm  air  is  in- 
jected 16  set  tu  work,  when  air,  fresh,  and  of  a  temperature  pleasant  to  the  feelings, 
i«  injected  intu  the  bottom  of  the  building,  at  a  rale  sufficient  fur  the  consump- 
tion of  the  people  inside.  The  pipes  whicli  convey  tliis  air,  are  so  contrived  and 
arranged,  as  to  distribute  it  over  the  whole  surface  of  the  floor,  in  a  way  which 
Wndert  its  introduction  imperceptible;  and  consequently  inconvenience  from 
clrmfts  or  currents  of  it  is  guarded  against.  As  fast  as  it  is  distributed  over  the  floor, 
■I  gives  place  tu  the  air  that  follows  it,  and  rises  towards  the  ventilator.  In  itt 
a.«cvnt  it  passes  the  persons  of  the  people  in  the  place  ;  and  becoming,  from  the 
heat  imparted  to  it  by  their  bodies,  and  from  tne  deteriorating  effects  of  their 
respiration,  lighter,  it  rises  more  rapidly  towards  the  ventilator. 

Now,  from  the  arrangements  and  lutings  1  have  mentioned,  the  only  places 
^»here  this  air  can  find  egress,  are  tltrough  the  ventilation-pipe,  and  by  the 
■paces  or  crevices  between  the  door-way  cylinder,  and  the  leaves  that  revolve 
in  it;  and  these  spaces  or  crevices  being,  when  the  cylinder  and  leaves  are  well 
fiQtslied  and  fitted  to  each  other,  as  almost  nothing  in  comparison  with  the 
iMsntity  of  air  injected,  it  follows  that  the  ventilation-pipe  must  be  the  main 
channel  of  exit.  But  before  any  air  can  pass  through  this  pipe,  it  must  dispUce 
Uie  water  inside  that  end  of  it  which  is  immctked  in  the  cistern;  to  dlsplaca 
this,  a  slight  pressure  mtut  be  thrown  upon  it ;  the  causing  this  pressure  will 
■omcwhat  condense  the  air  in  tlie  ventilation-pipe  ;  and  as  this  condensa- 
t^ioo  will,  owing  to  that  principle  uf  fluids  by  which  action  and  reaction  arc  com- 
'Htuiicated,  he  reverted,  or  reflected  back  upon,  and  caused  to  take  place  with 
•'expect  to  all  the  air  in  the  building,  the  whole  of  it  will  he  BOmewUa^coxi&t^w\, 
**>il,  in  consequence,  the  buifding  will  have  in  it  a  quaiitil^  qI  a!«  ^p«»\«t  ^skv 
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it  wouKI  under  common  circumstanc«s  have»  accordinj^  to  tlie  Jrpth  ta 
the  end  of  the  ventilation-pipe  14  iramented  in  the  water.  Now,  u  this  ttm» 
pressed  state  of  the  air,  and  the  building'*  thus  harin^  vicliJn  it  mon  Uuba 
wuuld  tiiidtir  coniiinon  circumst&nces  contain,  U  contrary  lo  die  natural  leadeBda 
of  air,  its  expansive  principle  will  be  exerted,  and  ev(>rycr«clc  &nd  crprice  libNC 
the  place  will  become  a  chunnel  to  let  air  011/  instead  of  into  it;  and,  in 
nuence,  dnifbt  into  the  building  effectually  prevented,  ovlng  to  errrj 
through  which  they  used  to  enter,  becoming  a  channel  of  eprem  imlaad  vt  » 
t/rfja. 

This  is  the  way  in  which  I  prevent  and  do  away  with  '*  iJrafts  ;**  md  w^ 
the  door  and  ventilation  apparatui  (which  i«,  in  fact,  nothing  more  tliananiMtiA- 
sitivc  vitlve.  nnd  lo  which  a  valve  would,  under  tome  circum  stances,  beprc&n^) 
are  well  arranged,  and  their  effect  not  counteracted  by  aiiy  of  the  cracks  ad 
creviceii  which  arc  about  roonu  being  tulfcTed  lo  remain  iiitluted,  or  och«nn» 
unstopped,  the  evil  it  is  intended  to  remedy  will  be  effectually  dooc  avsv 
with. 

There  is,  to  be  sure,  both  aingularity,  and  a  degree  of  uiconrewoM^  ba 
door-way  such  oa  I  hare  deacnbed  ;  though,  by  having  the  pandi  of  tke9^ 
vulving-lcavca  of  glass,  this  might  be  much  done  away  with  ;  and  as  thm  kla 
other  equally  convenient  way  of  preventing  all  possibility  of  aiinoyanoe  6tm 
the  door,  whenever  any  one  either  entered  or  went  out  of  the  place,  it  nuglu  la 
submitted  to,  should  common  doors  nut  he  considered  sufficient. 

With  the  prevention  of  inconvenience,  nnd  thedanger  of  taking  cold  swiAlfee 
building,  would  also  t>c  the  removal  of  much  of  the  liability  lo  cold,  Jcc.  vLa 
leaving  the  now  highly  heated  atmospheres  of  public  places;  as»  ovi&gtoll« 
tem[}uraturrs  being  always  uniform,  and  never  above  tliat  which  wi 
and  salubrious,  much  of  the  danger  we  all  experience,  and  many  of  tha 
positions  people  of  delicate  constitutions  incur,  in  consequence  of  pasata^  ftm 
those  atmu5pherea  to  the  open  air,  would  be  done  away  with.  And.  by  T«y- 
ing  the  depth  of  the  water,  in  which  the  ventilation^pipe  is  immersed,  aoeoriag 
Id  the  variations  of  the  barometer,  constant  uniformity,  as  to  the  density  of  lb 
atmosphere  inside  of  the  building,  might  be  maintained." 

The  usual  mode  of  ventilating  ships  is  by  a  canvaia  ba^,  cAlleda  wind-w2. 
This  if  suspended  over  the  principal  aperture  in  the  deck,  and  having  anop«> 
ing  in  the  direction  of  the  wind,  a  current  is  propelled  downwards,  which 
tu  purify  the  air.  But  ventilation  is  chieHy  required  in  ships  during  foal 
when  such  a  process  as  that  of  the  wind-sail  cannot  possibly  be  rm^oyed.  Bit 
Jacob  Perkins  has  proposed,  under  these  circuroitanccs,  the  foUovn^  ntf 
aim  pie  arrangenienL 

a  and  h  represent  two  casks  or  tanks  half  filled  with  water,  placed  M  itit 
opposite  sides  of  the  vessel,  with  a  channel  c,  having  an  open  commoniMfioa 
with  both  ;  d  and  e  represent  two  large  hoses  or  pipes,  through  which  theM 


air  from  below  deck  escapes  into  the  lank,  where  there  arc  valfM  Vjft^ 
inward;  /and  g  are  two  pipes  furnished  with  valves  opening  «ulwardi«  ^■■J 
to  discharge  ibe  foul  air  out  of  the  tanks.  Now,  when  the  tank  a  iseltffll>*Y 
the  ship's  motion,  the  water  will  run  along  the  pipe  c  into  tho  dvprvss«dus^* 
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rbing  of  the  vater  in  which  will  open  the  valre  uf  ihe  pi|>e  ff,  nnd  di&chiirgi; 
-'i  ,-u  the  water  dispUuei.     At  the  some  time  the  elevated  tank  a  n  rr- 
[^i  luul  air  from  below  through  the  hose  d,  the  valve  in  it  hnviiig  been 

,  Jtc  prcusure  acting  upon   the  vacuum  formed  in  a  by  tin*  retiring 
Uu*  water,  the  external  pressure  of  the  atmosphere  having  ihuc  the  valve  in 
"  »ch:iri'(^nipe  /;  now,  whi-n  the  vestel  tocW  in  the  oppoiite  direction)  as 
U'd  by  alinefrum  c/  tor^,  the  charge  of  foul  air  in  the  tank  a,  i« 
_,.^  ■  filling  with  water  in  the  manneralrcady  shown  urespectsthe 

k£;  Qud  ibuA  the  operation    is  contiuuully  pertbmied  by  the  ORcilhilinn  nf 
le  vcwel.     It  will,  huvvever.  be  evident  timt.  if  the  tonics  be  Hx^d  at  rijfht 
gles  to  ihe  keel,  the  ventilation  will  only  be  eflected  by  the  roUiny  of  the  »hip  : 
if  the  tanks  be  placrd  diiigotially,  then  the  ventilnliun  will  be  f^qiuiUy  efTectrd 
j  '  !ut.     A  very  excellent  warmingand  ventilating  stove  for  build- 

p.  .idnptcd  to  iiionufactorics,  by  the  same  ingemouainechuniciun, 

M  li  1.1  Ml- the  article  Air:  which  sec. 
VEKUlGltlS  ;    if  A  crude  acetate  of  copper,  employed  in  the  arts  as  a  pig- 
^■-•>   Painting.      It  is  usually  obtained  by   inoixtentng  (he  surface*  of 
^  with  vinegar,  and  exposing  them  to  the  action  of  tlie  Rlmoxphere  ; 
lD  rust,  or  fine  salt,  thereby  fonns  upon  the  nirface,  which  is  vcrdi- 
gris.     Accordinj  to  Mr.  Fhillips,  the  constituents  of  Knglish  and  French  verdi- 
is  are  a«  fuUuw  : — 

French. 
Acetic  acid  .     .     39.9 

Peroxide  of  copper     .     .     .     43.5 

Water 25.2 

Iwpunty      ...  .     .       2.0 


100.0 


100.0 


Till*  rridcli  Tcrdigrii  has  been  usually  considered  the  best,  but  the  English 

<  has  bi'eii  lo  much  improved  ili  the  manufacture,  as  to  be  rendered 

foreign  in  the  opinion  of  many.     In  a  manufactory  eslablisbed  at 

.-pilcrd,  iibout  twenty  years  ago,  the  process  which  we  saw  in  operation  (and 

b  we  believe  is  continued  without  any  essential  variation)  was  as  follows : 

les  of  copper,  of  which  there  were  an  immense  number,  about  a  foot 

each,  were  folded  up  in  coarse  woollen  cloths,  saturated  with  pyroligneous 

[idislilled  on  the  premises ;)  a  dozen  or  more  such  plates,  with  the  moist 

IhHweei)  them,  funning  one  pile,  were  placed    to  the  number   of  several 

-^     upon  Btout  wuodcn  rocks,    built  np  in   an  extensive  cellor,  tlinmgh 

s  >;r  had  fri'e  (xcci&<i ;  but  the  underground  .liluation  having  the  efiect 

I  )1"-  tiir  ill  a.  moic^t  stnte,  which  we  undcrrstood  uas  favourable  lu  the 

I  ite»,  after  remainine  a  fewdays  in  ihissUiie,  were  taken  down, 

<  :  a1,  and  the  green  sidine  niaiter  upon  the  &urface»  uf  thu  plates 

\  otJ    by  instnimenta   ciilculiKed  not   to  rcmo\*e   any  portion  of  the 

jlat'-s  ncrf  aflt-rwards  folded  anew,  in  the  moistened  acid  cloths,  nnd 

'■  outinuatly  repeated,  uuul  the  copper  plates  were  by  ini- 

\  H  worn  away.  The  quality  of  the  verdigris  tl)us  produced 

I      The  mauufncture  was  conducted  under  a  {>atent-nght, 

L:.itL'iii.h      iv  I'lue  pigment,  obtained  by  adding  chalk  or  whiting  to  a 

luiton  ef  copper  iu  uquaforiis.     It  is  tliux  prepared.     A  quantity  of  nhiling  Is 

■  '•     -nd  upon  this  the  solution  of  copjjer  in  iwurcd.     llie  mixture 

ly  for  flunte  hours  togf=ther,  iinlil   the  liquor  iu.ves  its  colour. 

II  to  he  poured  off,  and  nturo  solution  of  copper  is  lo  be  addfd; 

ihus  continued,  unlit   the  whiting  has  acquired   the  trquiailo 

\-K\x  il  may  be  first  dried  ujniu  large  pieces  of  chulk,  mid  olitr- 

.  rays.     The  inferior  verdlttrm  are  delicient  of  copper. 

An  austere  vinegnr,  made  from  the  expressed  juice  of  wild  m 

a{ipic«.     It  u  tised  hy  ilie  wax-chumilirs  for  purifying  Lhcicwax.     Wmvh 

'  ,4i^t't>',  ta  give  f  uii^ciic/  to  ragouts,  Slc 
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VERMICELLI.  A  compoiiUon  of  flour,  chee«e,  yolk*  ot  ^^fh  npKtaA 
saflVon,  reduced  to  a  «muotb  paste,  and  formed  into  lonj^  alend^r  fintm  Hkf 
worm»,  by  being  forced  througn  little  tiole«,  by  meann  of  a  pi»(ofi  m^af  n« 
cylinder. 

VEKMILION.     A  beautiful  scarlet-red  pigment.       It   is   Tlj  ulrtJil 

from  mercury,  being  ilie  red  ndphuret  of  that  metal.  It  (a  nU,  by  mm 
authors,  that  the  Chinese  vermilion  i«  a  Hulphiiret  of  imi^»r  •  othm,  na  tf« 
contnuTi  nincrt  that  it  ii  prepared  from  the  cinnabar  of  the  Eaat,  whic^iWiM 
an  ore  of  mercury,  already  combined  with  lulphur,  renders  it  an  otHriontw 
an  easily  conducted  proccM.  Lai^e  quantities  of  verrailion  nre  maauftemri 
by  the  Dutch.     Their  process  conmts  in  grinding  together  150  poun^  of  i^ 

Situr,  and  lOOO  of  quickiilver,  and  then  heating  the  J^thiopa  minrnU  Iboia^ 
uccd,  in  a  casi-Jroii  pot,  two  feet  and  a  half  in  diameter,  and  trntiauimifk 
If  proper  precaution  is  taken,  the  ^flthiopR  does  not  take  fire,  bat  nunt^dM 
togeiher,  nnd  requires  to  be  ground.  Tliirly  or  forty  p*'*=,  ■ — -*■'■■  -'  Mfef 
twenty-four  ounces  of  water  each,  are  thenfilled  in  readii  •  upL 

The  subltmary  vessels  are  earthen  bolt  heads,  coated  tvTi    '       ^  :  ii?tie^ 

with  common  tire-lute,  and  hung  in  the  iron  rings,  at  the  top  of  ttire*  pM  i^ 
naces,  built  in  n  stack  under  a  hood  or  chinmey,  ao  that  the  nre  has  fyct  tarn 
to  the  coated  part ;  each  sublimer  has  a  flat  iron  plate,  which  corvrv  the  ne^ 
of  it  occasionally.  The  fire  being  lighted  in  the  evening,  the  Mibllimtfn  m 
heated  gradually  to  redness.  A  pot  of  .£thiopf  is  then  flung  into  radi  «^ 
limer;  theiEihiops  instantly  takn  tire,  and  theflnmc  ri tea  from  fourCoitiANi 
higli ;  when  the  flame  begins  to  diminish,  the  sublimer  i»  covered  for  somttoBi. 
By  degreeit,  and  in  the  course  of  thirty-four  hours,  the  whole  of  the  .dbn^ls 

Sut  into  the  aubliroers,  being  410  pounds  into  each.     The  suhlimert  b«iiif  Aa 
ischarged,  the  fire  is  kept  up,  ao  that  on  taking  oS*  the  coven  srcty 
half-hour,  to  stir  tlie  mass  with  an  iron  poker,  the  flame  rises  about 
four  inches  above  the  moutli  of  the  suhliincr.     The  sublimation  usually 
thirty-six  hours,  and  when  the  sublimers  arc  taken  out  of  Uie  fbrtiaev; 
and  broken,  400  pounds  of  vermilion  are  obtained  from  each. 

Kirchoff  first  snowed,  that  by  conimiiigling  and  triturating  mercury, 
and  potash  together,  and  applying  heat,  cinnabar  might  be  obtahird ;  bat  At 
process  was  uncertain,  and  gave  variable  quaiititin  of  vermilion.      The  A)B*t>^ 
mg  is  a  proecaa  recommcndod  by  M.  Bruner : — 

Meruury 300  parts. 

Sulphur 114 

Caustic  poiuh 75 

Water 400t«4M 


llie  mercury  and  sulphur  are  first  triturated  together,  frum  tbro* 
whole  day,  according  to  the  quantite-s  used.  When  the  miuuro  b 
tlie  solution  of  potash  is  added,  the  trituration  continued,  and  the  mixture  i 
bi  an  earthen  vessel  or  poreelain,  or,  if  on  a  large  scale,  of  iron.  At  fin^  fW 
stirring  must  be  constant,  afterwards,  from  time  to  Uwe.  The  Iteat  abMtd  ht 
•ustained  IIS";  it  should  never  jpaas  122c.  Xhe  liquid  shimld  not  be  tflamai 
to  diminish  by  evaporation,  but  be  made  up.  Ai^r  iwmc  Itoun,  the  ninvt 
will  acquire  a  reddish  brown  colour,  und  then  great  cato  is  r»quif»d  :  ibtHi- 
tiire  must  not  pass  113*.  If  it  becomes  glutinous,  a  little  water  bIkmU  W 
•dded;  the  mixture  of  sulphur  and  mercury  should  always  b«  iti  *  aijiss^ 
form  in  the  liquid.  The  colour  becomes  more  and  more  brilliant,  aaa  actfatti 
inoroaact  with  astonishing  rapidity  :  when  it  has  attained  Ju  IrigbtH 
the  vessel  is  to  be  taken  otf  the  tire,  but  still  tu  be  retained  warn  (or 
hours.  The  time  necessary  for  the  application  at'  heal,  appears  to  be 
as  llie  quantity  operated  upon.  If  the  proportion  abova  be  oi  grtn'Ttm,  U 
U|  grains  each.)  the  red  colour  will  appear  in  aboat  eigfal  houri,  aad 
ration  be  fmished  m  ^wut  twelve  hours. 

The  cmnabar  is  then  to  be  washed,  and  the  small  quantity  </  metaUnV^' 
eury  that  may  be  present,  separat«*d ;    frmr  .t2H  to  .130  parts  of  twrauHoa  vfl 
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obtained,  of  a  colour,  equalling  that  of  the  native  cioiiubar,  and  far  surpass* 
tag  tliftt  of  cinnabar  obtained  by  aublimatlon.  The  mercury  and  the  potash 
should  be  quite  pure. 

VJCE.  An  instrument  consiiting  chiefly  of  a  pair  of  atout  jaws  or  chaps, 
which  are  brought  together  by  the  aid  of  a  screw,  to  compress,  or  hold  fast  any 
•ubftancc  plnced  between  them.  Vices  are  of  almost  indispensable  tttiljty  to 
•miths,  engineers,  and  the  generality  of  mechanics,  to  the  peculiar  wants  of 
certain  classes  of  whom,  they  are  sometimes  variously  modified :  but  the  rices 
general  use,  are  ifause  termed  smiths'  vices,  and  tliese  are  of  several  kinds ; 
nely,  the  standard  vice,  the  bench  vice,  and  the  hand  rice.  The  first-men- 
riioned  has  a  long  standard  bar  reaching  to  the  ground,  by  which  it  may  "be 
>iCAplcd  to  the  side  of  an  upright  post ;  and  likewise  a  pair  of  flattened  horns, 
by  which  it  may  be  nailed  to  the  top  of  the  post,  or  to  a  work-bench.  They 
mre  made  of  various  sizes,  mid  weigh  from  15  to  150  pounds  each,  according 
they  maybe  required  for  heavy  or  light  work.  The  second  sort,  bench-vices, 
of  a  smaller  claxs  ;  they  have  no  standard  bar,  and  are  contrived  so  as  to  hr- 
tped  firmly  to  the  bench,  by  means  of  a  screw  and  wrench,  and  the  horns 
ivrs  above.  Of  this  kind,  a  very  superior  quality  used  by  watch-makers, 
-makers,  and  other  delicate  mechanists,  is  made  by  the  Lancashire  tool- 
liths,  whose  workmanship  surpasses  all  others.  The  third  kind,  band-rices; 
pse,  though  of  various  siKcs,  and  modified  in  a  thousand  ways,  are  all  so  small 
to  be  held  in  one  hand,  that  the  article  they  gripe  may  bo  worked  upon  by 
other;  the  jaws  are  drawn  together  or  asunder  by  a  small  thumb  screw. 
nNKFICATEUH.  An  apparatus  for  collecting  the  alcoholic  vapours  that 
Lally  escape  from  fluids  during  the  process  of  vinous  fermentation.  It  is  a 
deal  vessel  or  cap,  covering  a  hole  in  the  top  of  the  fermenting  tun,  which  is 
)ther  respects  closed  air-tight.  The  conical  vessel  is  surrounded  by  a  reser- 
ir  of  cold  water,  so  that  the  spirituous  vapours,  rising  from  the  working  tun, 
ly  be  condensed  when  they  enter  IIlc  cone,  and,  [running  down  its  sides,  be 
iducted  by  a  pipe  bock  into  the  tun.      The  cap  is  provided  with  a  tube,  to 

off  the  gaseous  portion  of  the  vapour  which  naa  not  been  condensed. 
VINEGAK.     Acetic  acid  in  a  dilute  state,  combined  with  mucilage,  and 
liimes  accompanied  with  flavouring  ingredients.     Though  frequently  result- 
from  spmtaneous  fermentalioi!,  Uiis  useful  acid  is  usually  obtained  by  the 
lanufacturing  processes  of  brewing  and  fermentation.     There  are  four  principal 
is ;  namely,  wine  vinegar,  malt  vinegar,  sugar  vinegar,  and  wood  vinegar, 
process  of  preparing  the  last-mentioned,  has  been  oJrcady  described  under 
article  Acid,  in  the  first  volume;  our  attention  is  tlierefore  here  restricted 
the  three  former. 

H~me  I'htfgar.  In  Fans,  the  wine  destined  for  making  vinegar,  is  usually 
ived  in  a  large  tun,  with  a  quantity  of  wine  lees  ;  the  whole  is  then  transferrod 
ito  doth  sacks,  placed  within  a  large  vat,  and  the  liquid  portion  of  the  matter 
extruded  througli  the  sacks  by  superincumbent  pressure.  What  passes  through 
run  into  large  casks,  set  upright,  having  a  small  hole  in  their  tops.  In  these 
la,  it  is  exposed  to  the  heat  of  the  sun  in  summer,  or  to  that  of  a  stove  in 
Iter.  Fermeutation  takes  place  in  a  few  days.  If  the  heat  should  then  rise 
high,  it  is  lowered  by  cool  air,  and  the  addition  of  fresh  wine.  In  tlie  skilful 
lation  of  tbe  fermentative  temperature,  consists  the  art  of  making  good  wine 
icgar.  la  summer,  the  fermentative  process  is  usually  completed  in  a  fort- 
it ;  in  winter,  about  double  the  time  is  requisite ;  after  which,  it  is  run  off 
casks,  containing  some  chips  of  birch-wood,  where  it  is  allowed  to  remain, 
I  it  has  become  clear  and  bright,  which  usually  takes  a  fortnight  more.  The 
gar  is  then  put  into  close  casks,  and  is  ready  for  the  market. 
At  Orleans,  the  manufacturers  prefer  wine  of  a  year  old,  for  making  vinegar ; 
It  if  the  wine  has  lost  its  extracti^'e  matter,  by  age  or  otherwise,  it  does  not  so 
rjiRKliiy  undergo  acetification,  wliich  ja,  however,  brought  about  by  the  addition 
of  bunches  of  grapes,  slips  of  vines,  or  green  woods,  abounding  with  extractive 
matter.  Almost  alt  the  vinegar  of  tiie  north  of  France  being  prepared  at 
Orleans,  the  manufacture  of  that  place  has  acquired  such  celebrity,  as  lo  render 
the  process  employed  there  worthy  of  particular  attention. 
TOL.  u.  fir 
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■It  400  pinu  of  wine.  ThoM  vUc^  "kat 
Tbey  arc  placed  id  three  rowi,  c 
■^KrUire  of  two  inches  diameter,  kept* 
■i^MifaMMi  »  kept  >D  adjoining  caakt,  containuipl 
-•am  Mam  vAktc.  The  vine  thus  clarified,  is  dtwii  4f  1 
pinti  of  good  vinegar,  Iwih'n^  hot,  orefint  pMtifi' 
kft  &rr  eight  days.  Ten  pints  c^  wine  are  mistd  b^ 
are  full.  The  vinrgar  is  allowed  to  rvatn  h 
it  is  exposed  for  sale.  Th«  used  casks,  ^nM 
I  more  than  half,  but  are  Buccoamrely  filled  iciift.lt 
L  In  order  to  judge  if  the  mother  works,  tbe  ei■Ml^ 
the  liquid;  and,  according  to  ihequanlitftf Ml 
they  add  more  or  len  wine.  In  lumoner,  uie  etar 
In  vintrr,  stoves  heated  to  about  76*  Fahr.  mAlifc 
i&  tlie  man  11  factory. 
4faedd%  the  people  keep,  in  a  place  where  the  IcnenMi 
ft  mmmiiMi  cojX-,  into  which  they  pour  such  urine •ilwyvMb 


;  :s  Always  preserved  full,  by  replacing  the  vinegar  drawn  «C  Ij 
ushluh  this  household  manufacture,  it  is  only  ceceseafy  to  hajr 
iMk  of  good  wine.  Tlie  following  mode  of  prrportiig  viM(*> 
i  by  Boerhoavc,  more  than  a  century  ago,  u  sliU  io  fWOot 
vi  Fnace,  and  el»ewhere  : — 

■9*  casks  or  hogslu-tidit.  und  in  each  of  lhe««,  at  tht  dotauftif 

hoOoou   form  a  false-bottom  of  wicker-wor^  ;  aet  tht  t(«el 

•tm^  m  1^  grate  place  a  moderately  close  layer  of  green  tw^  ■ 

m^nt  llie  vine.     Then  fill  up  the  vessel  with  the  fooe-stalka  tlih 

called  the  rapet  to  tlie  top  nf  the  vessels,  which  mtui  W  Mk 

Uavio^  thus  prepared  the  two  ve&ieU,  pour  into  them  tite  wnett 

*i  uite  Txnegar,  m  at  to  fill  one   entirely,  and  tlie  other  onh  W^ 

jw  them  thus  for  twenty-four  hours  and  then  till  up  ibe 

.ityaur.  fnm  iliat  which  is  quite  full,  and  which  will  now,  m  ife 

•  i^dif  full.     Twenty-four  hours  afterwards,  repeat  tiieiBmeof 

«AwM^  *»*  keeping  the  vessels  alternately  fuU  and  naif  full,  during 

^>iwrs»  tall  the  vinegar  be  made.     On  the  second  or  third  day,  tbtft  vtl 

<-  haif-lilled  vessel,  a  fermentative  motion,  accompaaiod  wilh  mm0k 

;  «tU  gradually  increase  from  day  to  day.     On  the  contrary,  tbeli^ 

i^uoQ  ia  almost  imperceptible  in  the  full  v easel ;  and,    as  tW  Iw 

ufttmalely  full  and  hulf  full,  tbe  fennentalion  is,  by  this  mesiifc  ll 

<    ■-vMMtfiH  interrupted,  and  is  only  renewed  every  other  day  in  eaeh  vesMi 

na  oMtoon  appears  to  hare  entirely  oeaaed,  even  in  the  half-Ailed  vfad 

"4  \hal  tbe  fennentAtioD  is  finished ;  and  therefore,  tbe  vinegv  ii  ita 

au  casks,  close- stopped*  ajid  kept  in  a  cool  placflL     A  grcuKrarlni 

<  .xwth  accelerates,  or  check*  thi«,  as  well  as  the  spiritttertn  fasiCBb- 

niacc,  it  is  usually  finished  in  fifteen  days,  during  the  sumoMTl  I* 

. .  iU  the  air  be  very  great,  and  exceed  2.^°  of  Reaumur's  themoaKMC 

»>  the  haif-AUcd  vessel  mnst  be  filled  up  every  twelve  hoore ;  becoi^ 

ifltation  be  not  so  checked  in  that  time,  it  will  become  viokit«i' 

liU  be  BO  heated,  that  many  of  tlie  spirituous  paria«  on  vUdll^ 

,ai  the  viuegar  depends,  will  be  dissipuled,  so  that  nothing  will  rMMB 

fiBmentAtiou,  but  a  vapid  liquor,  ftour  indeed,  hut  effirte.     The  hcflV 

the  dissipation  of  the  spirituous  porta,  it  is  a  prooer  and  wmsd  fi^ 

cluae  the  mouth  of  the  half-filled  veisel,  in  which  the  lienor  ftnaaih 

c  made  of  oak  wood.     As  to  the  full  vessel,  H  ia  always  leftepi^ 

r  rrmy  oct  freely  on  the  liquor  it  contains;  for  tt  is  not  Hakla  t*cbt 

i.;.uiK-e,  bt^cause  it  ferments  but  very  slowly.** 

Mi.L'  the  phenomena  of  this  fermentation,  M.  Fourrroy  naaate 

,'/  Natural  History  and  Chrmittry,   London,   1790.)   w«  petteiw  i 

^•f  boiling  and  hissing.     The  liquor  becomes  hot  and  turbid,  a  rnal 

i  and  6Iaments  appear  to  run  through  it  in  all  dtrrcrieai:  »"* 

it  a  lively  acid  smell,  which  ia  do  way  dongetgui :  il  abavka  a 
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great  deal  of  air.  By  degrees,  tncse  phenomena  diuppear;  the  licat  fall!i,  the 
emotion  ceases,  anil  the  liquor  becomes  clear.  It  depouts  a  glareoua  sediment 
in  reddish  flakes,  whicli  stick  to  ibo  sides  of  the  casks.  It  appeiirs,  from  a 
auificient  number  of  experiments,  that  the  smaller  the  quantity  of  the  vine,  and 
the  more  il  is  exposed  tu  liie  contact  of  air,  so  much  llie  more  readily  does  it 
p*sa  into  liie  stale  of  vinegar.  Care  must  be  taken  to  dran^  off  the  iHnef^ar 
clpar,  when  it  is  ttuis  prepured,  in  order  lo  srpamte  the  \ye,  which,  were  this 
precaution  neglected,  would  cause  it  to  pass  into  the  atate  of  putrid  ferment^- 
tiou.  Vinegar  does  net.  like  vvtne,  deposit  tartar  by  rest:  that  salt  was  dis- 
solved, and  combined  vilh  the  nlcoliol  and  water,  during  the  fermentation.  It 
is  even  probable,  tliat  lite  presence  of  the  salt  has  a  principal  influence  in  calling 
forth  lite  properties  of  vinegar  from  a  Intent  state. 

A/alt  f  iiiftfar,  wliich  is  cliictiy  used,  and  exlcnsively  manufactured  in  this 

cou;itry  for  foreign  as  well  as  home  consumption,  is  made  by  macerating  malt 

(in  some  inftlances  mixed  xrilh  a  proportion  of  unmnlted  barley,)  in  hot  water. 

From  each  bull  of  the  grain  is  extracted  one  hundred  gallonn  of  wort,  and  when 

the  temperature  is  reduced  (o  about  75^  of  Fahr.  four  gallons  of  beer  yeast  are 

added  to  each  hundred  gallons.     The  liquor  is  next  racked  off  into  a  series  of 

oprighK  vats,  arranged  in  a  stove-room,  kept  heated  to  a  temperature  of  nearly 

90*  r ahr.     The  vats  are  provided  with  perforated  futse  bottoms,  on  which  la 

[Jtoewod  a  quantity  of  ra/)e,  tlie  rcfufie  from  the  makers  of  British  wine,  or  some 

l^fcpriced  rai'iins.     Every  twonty-fuur  hours,  or  oflener,  should  the  liquor  grow 

^^hrarm.  the  principal  portion  of  the  liquor  of  each  alternate  vat  is  pumped  out, 

pSSd  discharged  into  the  adjoining  one,  two  vats  being  usually  worked  together, 

in   the  manner  already  described,  until  the  active  fermentation  is  completed. 

After  this,  the  liquor  is  drawn  of)' clear  into  large  casks  or  pipes,  which  are  laid 

<Ui  their  sides,  exposed  to  the  air,  the  bung-holes  being  only  loosely  covered,  to 

cxeludc  accidental  impurities. 

VINERY.  A  garden  erection,  usually  consisting  of  a  wall  12  or  H  feet 
bigh,  extending  in  an  easterly  and  westerly  direction^  covered  with  a  roof  and 
^ua  lightj,  furnished  with  a  stove  end  flues,  and  every  convenience  for  tlie  pro- 
tection and  cultivation  of  vines. 

VIOLIN,  or  iiddle;  a  well-known  stringed  instrument  of  brilliant  tone,  tba 
idbrations  in  which  are  produced  by  means  of  a  bow. 

VIOLONCELLO,  or  bass  viol;  a  similar  instrument  in  construction  to  tho 
TiolJD,  but  of  a  larger  size,  and  having  a  more  powerful  eflcct.  An  improve- 
ment in  tlie  violoncello  was  lately  made  by  Mr.  S.  A.  Forster,  of  Frith  Street, 
Soho,  London,  for  which  that  gentleman  received  an  honorary  medal  from  the 
Societ}'  of  Arts.  The  tail-piece  of  a  violoncello  is  a  thin  board,  usually  of  ebony, 
fixed  at  the  end  of  the  instrument,  oppoaile  to  the  pe^s,  and  lu  which  the  ends  of 
tb*  strings  are  tied,  or  oiherwise  fastened.  Mr.  Forster's  invention  consists, 
first,  in  making  three  longitudinal  cuts  in  the  tail-piece,  dividing  it  into  four 
liara,  united  only  at  the  lower  end,  sufficiently  separated  at  the  other  to  pre> 
veat  their  touching  while  in  a  slate  of  vibration ;  and  attaching  the  strings 
one  to  each  of  the  bars.  In  each  bar  arc  three  holes,  and  the  string  is  to  be 
£ut«ned  to  whichever  of  them  on  trial  shall  be  found  to  give  the  most  perfect  tone. 
Secondly,  the  material  of  the  tail-piece,  instead  of  being  wood,  as  usual,  is  of 
•oft  hammered  brass  ;  this  alloy  being  found  to  give  freer  vibrations  than  copper, 
aZkd  to  be  preferable  to  iron  or  steel,  on  account  of  the  metallic  quantity  uf  tone 
which  attends  the  use  of  these  subst&ncca.  By  the  above  arrangement,  each 
•tring  being  attached  lo  its  own  bar,  the  string  and  bar  form  a  continuous  and 
distinct  line,  and  tlierefore  the  vibrations  of  the  different  notes  interfere  less 
with  each  other.  When  the  strings  are  tied  to  one  common  tail-piece,  the 
Wwkiog  of  one  puts  all  tPie  othei-s  out  of  tune ;  but  in  Mr.  Forster's  inven- 
lion,  as  each  string  has  its  own  bar  or  tail-piece,  the  breaking  of  one  afiecta  the 
others  in  a  very  alight  dl^gree. 

VITKIOL^.  A  class  of  salts  formed  by  earthy  or  metallic  combinationf 
•ith  the  vitriolic  or  sulphuric  acid. 

VOLUTE.  A  spiral  scroll,  used  in  the  Ionic  and  Composite  capitals  of 
columna,  whereof  it  i.iakes  the  principal  characteristic  and  omaroent. 
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oTtb*  gvm,  9cc.  must  then  be  moistened  with  a  little  weakj 
*iktch  oBv  whi(«  or  coloured  opaque  powder  h  mixed;  or  witb  (Pi* pi 


w. 

^^  JMsofdrwd  paste,  used  for  sealing  letter*.     T^i 

«  — -**  ,»  ^imknn: — Take  fine  wheat  Bour,  mU  it  with  wUteaf  i 

I  ii-x  i«rf  smooth  paste,  and  spread  the  same  over  tin  platn* 

—    '<  .atvwK:i^  placiiie  several  of  the  plates  one  orer  the  o<h»f  to 

■nay  forfiiceto  ue  wofen.     When  \lry%  the  shccLt  of  put«iita 

';>*o  a  pile,  about  an  inch  or  more  in  depth,  and  cut  notrato 

/■*  a  voilw  punch,  which  allow<f  the  wafers  to  pass  up  its  tubular 

u|;«  tiwoaaivcs  sideways  as  the  catting  proceeds,  which  is 

»fiktlljr>     The  varietT  of  colours  that  are  ordinarily  comTnan! 

-, :  rca  (o  than  in  the  paste,  by  the  usual  pigmciita  in  the  dry  povi 

(fissolred  in  the  water  employed.     As  the  omanteotil 

and  wafers  taken  from  gems,  seals,   or  Taasie*!  OBpN 

rec«otIy  much  in   fashion,  possesses  tome  utility  as  a  ?tf| 

enDent,  ve  ihall  here  add  the  mooe  of  preparhi|;  it       A  sohdM 

f  ffm,  ID  Vfttcr  previously  tinged  red,  purple,  yellow,  Ac,  hy  ftirf 

turmeric,  he.  must  be  prepared  of  a  proper  iimiJBlunBi.    Tit 

ith(Ks|r«» 
S  and  the  colour  in  powder  sifted  ov^t  it ;  all  the  colour  missi  CMi  h 
offtbtf  pUtn  parts,  leaving  it  only  in  ths  hollows.  As  much  of  the  radttd 
»  «!■!  tfam  be  poured  upon  the  gem  as  can  lie  upon  it,  and  be  ttttfend  M 
m  a  gcotie  heat;  wlien  it  will  shrink  considerably,  so  as  to  beeencasl 
ikar  tiuui  on  ordinary  sheet  of  writing  paper  ;  it  readily  quits  the  gcta,  |V^ 
a  bcantiful  cast  of  it  ■?  To  use  it,  the  folded  note,  letter,  ftc  AmM 
oa  the  part  where  the  glue-wafer  is  to  be  applied,  and  the  hmk  4 
be  placed  on  the  wet  part,  when  it  will  soon  adherr,  by  its  f^m- 
.pMoeity.  and  thus  form  an  elegant  closure  to  the  letter.  It  sbooU  M 
-rVi-tV  that  this  is  merely  the  revival,  and  application  to  a  diAenat  1V< 
well-known  process,  formerly  much  used  for  tnkini;  casts  mm 
— .  -urns,  &c. ;  viz.  by  making  a  solution  of  isinglass  in  proof-i^Krilk 
»ing  it  dear,  and  pouring  it  over  the  surface  of  the  medal,  &&  1Tea» 
ItUfls  ^luiiiks  in  drying,  and  will  readily  quit  the  surface  of  the  medal;  iCnif 
'  remain  in  its  transparent  state,  or,  by  breathing  upon  it,  a  coat  of  Iw 
t  r  may  be  applied  to  it,  and  thus  give  it  the  appearanc«  of  oirisl 
i  tiy  Kreuch  isinglass  wafers  are  made  in  France,  in  the  following 
ikiu^lass  being  dissolved  in  water  to  the  proper  consisteiioe, 
\  piales  of  glass  provided  with  borders,  and  laid  upon  a  level  tal>Je ;  ta  |t^- 
Uto  glue  from  sticking  to  the  plates,  a  little  ox-gall,  or  other  fit  malrrid 
"  bo  Tubbed  over  them.  Previous  to  the  isinglass  becoming  qtttte  dry,  'Aij 
t»  be  cot  through  along  the  borders.  The  leaves  are  then  removed,  and  oi 
WA^oillk  boUow  punches,  as  other  wafers  are.  The  various  colour*  are  ««»■ 
<|IWi«Hit  to  them  by  pigments  while  in  the  fluid  state.  They  art  wiHUlkiM 
i^iHttvad  with  essential  oils  and  aroraatics,  as  welt  as  fruits,  to  give  ihMi  ■ 
taste.  >  For  sealing  letters,  these  wafen  afford  toMv  Menhlj  ihM  di 
lie  kind. 

-MACHINE,  in  the  common  aeceptatioo   of  the  term,  i*  i> 

ittn  for  cleansing  linen,  cloth,  and  various  fabrics ;  there  is  a  great  divs>- 

-in,  but  one  or  two  that  we  shall  de^ribe  will,  iti  a  great  mrs^vc. 

^ilea  of  tlie  generality.     In  the  annexed  figure  i«  given  a  sectlcaif 

Ml    yuxiis  Patent  Machine  for  cleansing  woollen  cloths  from  dirl,  asd 

■a*:css  of  colouring  matter,  af^cr  having  been  dyed,     o  a  is  Cba  wrtiwi  f^' 

V,  iL:h,  filled  with  water  up  to  the  pipe/,  by  which  it  U  tup|»lM.'  '^ 

vessel  for  receiving  the  dirt  and  the  colottring   matlrr,  as  it  " 

iLia  tiiL-  cloth  between  the   two  cylinders  d  d,   when  pressed  by  the  u 

t^  upper  cylinder.     These  cylinders  are  ninde  of  wood,  with  rasii  <*! 

L-.  !fl(>n?  their  peripheries,  and  revolve  upon  lli'-ir  nvh-i.  in  baaHags  iw^  ■] 

f  the  trough,  which  cannot  be  shown  ii'  The  slsCh'^l 

the  two  lower  cvlindcn  (as  a  round  to  -  ciuUmv  tA\  ^ 
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CTHarf—  ara  put  in  matron*  by  gtat  or  by  bandi  firom  any  adequate  tirst  mover. 
Ify  dkb  arrvigvzneiit  the  dutii  is  gently  pretoed  between  the  flutes  or  ribs  ol*  iLe 
Tvvolvinf  cylinders,  passmg  tUrougb  the  aoapy  water  below  in  eaay  fold*,  whiU 


extraneous  colouring  matter  and  dirt  falls  and  is  collected  in  the  inner  vt 
pffciervlng  the  woier  in  the  outer  vessel  frooi  a  great  proportion  of  the  foi 
Wbicb  it  wotUd  otherwise  act^uiru. 

A  few  years  ugo,  Mr.  Bullman,  of  Leeds,  whose  patent  mangle  we  bsTO 
dflKtJbed«  took  out  a  patent  also  for  a  washing  and  wringing  machine,  combined 


in  one  apparatos ;  die  prindpol  arrangciTients  of  wliich  will  be  undentoi>d  by 
HUrtnco  to  the  above  diagram.     Mr.  Bullnmn  justly  nifties  vKal  vV«s  *ii^m«r^ 
of  wringing  is  peeuii&i}y  destructive  of  Uucn  &p^aic\,  M^ttvftW^  w>di\  i* 
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are  of  a  delicate  teiture ;  unil,  to  obviaU  ihU  defect,  b«  catnet  tk«  linm  !• 
puased  from  the  washing'  mocliine  between  roilen  which  aqueeM   bjr 
pressure  the  water  out  of  them,  bo  as  to  make  them  nearly  dry. 

a  is  the  vessel  holding  the  clothes  and  water,  standing  upon  stout  leg*  (I 
has  a  circularly  curved  bottom*  to  accommodate  the  action  of  aa  osc"* 
beuting  frame  which  is  put  in  motion  by  tlie  cross  handle  c,  and  lurtta 
fulcrum  at  d.  The  lines  at  e  are  intended  to  represent  some  of  the 
supposed  to  be  wn.shcd,  being  taken  up  out  of  the  vessel  by  means  of  the 
between  which  they  are  compressed  aa  they  emerge  from  the  reiaeL 
of  the  roller  y  carries  a  toothed  wheel  h,  operated  upon  by  a  smaJt  pi 
turning  tlie  winch  k.  The  rullent  are  duly  provided  with  ap|>aratuB  to  adj 
distance  from  each  other,  by  which  the  pressure  is  of  couise  regulated ;  and 
are  covered  with  two  or  three  coils  of  flannel,  to  give  elasticity  to  the 
and  prevent  injury  to  tlie  fabric.  We  have  Been  the  machine  in  action,  ud  it 
seetns  to  do  its  duly  very  weU.  The  patentee  tays^  that  hv  iln'  w^'  n(  ^ 
wringing  apparatus  alone,  Unen  will  last  twice  as  long  as  wli  a  Ht 

ufuafmanuer.     Washing  machines  for  other  processes  aie  dt^.  ;  -r  ti* 

subjecu  to  which  they  relate. 

WATER.  A  transparent  fluid  without  colour,  tmel],  ortaste,  and  cuwprg^flJe 
only  in  a  very  slight  degree;  when  pure,  not  liable  to  spontaneous  change;  liquid 
at  the  common  temperitturc  of  our  atmosphere,  assuming  a  snlid  fnrm  ni^  '4 
Fahr.  and  ag&seous  state  at  212<'  Fahr.,  but  returning  unaltere<i  i  <tUt£ 

on  resuming  any  degree  of  heat  between  these  points.     W,-;  .!■  rf 

dissolving  a  greater  number  of  natural  bodies  than  any  other  f1>  '.  ar^ 

especially  those  known  by  the  name  of  the  saline;  perform i;  ;  ia- 

poitont  functions  in  the  animal  and  vegetable  kliigduuis,  anti  L...>^...-y  •4i^t 
mto  their  compositions  a<t  a  constituent  part;  water  exiiits  therefore  in  iKrr* 
different  states:  in  the  solid  state  or  stale  of  ice,  in  the  liquid,  and  in  lbs  ttatr 
of  vapour  or  steam.  It  assumes  the  solid  form,  as  observed  above,  when  cooled 
down  to  the  temperature  of  32o,  in  which  state  it  increases  in  bul'i:.  iiV\A 
exerts  a  prodigious  expansive  force,  owing  to  the  new  arrangrr 
cles,  which  assume  a  crystalline  form,  thecrj'stalscrofl^ingr  ear?- 
of  60°  or  ISO*".  The  specific  gravity  of  ice  is  ther*. 
When  ice  is  ex[Kraed  to  a  temperature  above  32",  it  '^  - 

becomes  latent,  and  is  converted  into  a  liquid  state,  w  ihui  of  wo: 
temperature  of  42o  5'  water  is  at  its  maximum  of  density:    and  w 
some  accurate  experiments  upon  water  in  this  state,  a   1'       ^        '  u-  luo:  ^i  >• 
weighs  70  pounds  223  grains  Frencli,  which  is  equal  to  5:'  troy  graiai 

An  En^ltsn  cubic  foot,  at  the  same  temperature,  weigU-i  ^^,,  .-^^.VMG  pmu 
troy.  By  professor  Robinson's  experiments,  it  is  ascertained  that  a  rubicM 
of  water,  at  the  temperature  of  55^,  weighs  098.7-1  avoirdupois  ouncei^  >( 
437.5  grains  troy  each,  or  about  1^  otmce  less  than  1000  ounces  Bvoirdap>% 
which  latter,  however,  is  the  usual  estimate.  WJien  water  is  exposed  to  O* 
temperature  of  212o,  it  boils  ;  and  if  this  temperature  be  coolinurd.  the  mhdt\ 
is  converted  into  elastic  vapour  or  steam.  In  thi«  state  it  expands  to  abotf^ 
1600  times  its  bulk  when  in  the  state  of  water,  which  shows  what  an  astowsbiDr 
exponsiveforcc  it  mmt exert  wlien  it  isconftued;  and  hence  its  anplicattoa  to  1^ 
steam  engine,  of  which  it  is  the  moving  power.  Water  was  forweny  eootider*^'! 
a  simple  elementary'  substance,  and  the  contrary  was  not  satisfhctorfly  ascertutsdj 
till  towards  the  end  of  the  eighteenth  centur)*,  when  it  was  found  ihal  100  ptft>>  j 
by  weight,  of  water  is  composed  of  85  parts  of  oxygen  gas,  and  14  t>f  lirdrt|*J 

gas.     in  the  common   tables  of  specific  gravities,  tha'.   ■  '  r  ts  'mmgM 

as  1.000,  or  the  unit  of  measurement,  because,  as  has  b'  ofaBcz^^l 

cubic  foot  of  water  weighs  vcn*  nearly  1000  ounces;  it  i-..  .■-..  .^Lntot^^t 
the  number  expressed  in  the  talile  as  the  specific  gravity  of  iiu^  uJiU  ■Jslitinl 
gives  olso  the  real  weight  of  a  cubic  foot  of  such  substance.  I 

WATER,  horitigfor.     See  Uorino  the  EAarn.  I 

WATEH-CLOSET.  It  was  not  until  thnf  hnpnrtant  little  roctrtnerr,  oW  j 
the  water  lute  or  air-trap  was  invented,  (  1^  ] 

mrntioaed  designaVvoTV)  ihaX  V'^w^ve  4.\.  ^^  I 
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Ithe  uinovancc  of  iinpletuaiil  eSIuvia;  bul  however  excellent  mav  he 

^___icjplc  of  this  inventiun,  by  neplt^ct  or  gross  fni»managt>nient,  iu  npplic«- 
WM  rendered  a  greater  evil  llian  a  benefit,  until  itie  late  inponioua  Mr 
maIi  nf.i'iMi  tlu'  /.nnni:itiiti,  DOW  termed  a  water-closet.  Succeeding  ingo- 
■  •'d  it,  and  have  ^ven  lu  it  a  VBriety  of  fumis  and 
Uii  r  >  ,  ,:iy  presented  to  our  notice,  we  have  Belectfd  llireo 

ioa  io  this  place,  which  appear  to  ui  to  be  deserring  of  public 


e  first  we  shall  mention  U  the  patene  self-fccUnw  ^AVer-cX^AtV 
J.  Downes,  of  Wgh  iiolboru.     It  is  put  \nVo  oipMH^OTv  V-j  v\* 


■».-LUSET. 


(^■■■t,  to  fii  to  be  catirrljr  tetf-ietny,! 
on  the  water, 
le  water  cisC^m,  plkced  u  tunal  it  I 
so  gho  the  watrr  an  impetm ;  A  ii  Kb 
tj',  water  enters  it  by  Uie  valve  t^ai^ 
which  a  cummunication  between  tbtTibi 
.  a*  may  be  teen  by  the  wires  exteodan  tnai 
A  from  the  other  to  the  cranki  0D0,-/bdM 
i  U)  the  basin  ff  ;  i  is  a  pushingrod  ottatMb 
jack  to  a  projection  from    the  axbs^  a  lonf 
^  1  weight  u  placed  upon  the  ceat,  (he  leA  hoi 
.  ^vn  till  ttic  pendant  link  at  0  catcbes  the  b«ebJ 
.1  iqattuled  in  the  figure.     Now  it  will  beohicml 
<bt  ii  removed  from  the  seat,  the  balaOM  wciftat 
nk  h,  and  with  it  the  booked  lever  wUchii  sIIkM 
ic.  to  a  toothed  sector  movable  on  «n  alit  vbidis 
K  the  ftoil  pan,  when  the  water  ia  let  on  by  the  flf 
(11  the  upper  lever  rises  to  its  greatest  eleration.  i^ 
'.-  hooked  end  of  the  lower  lever,  which  tbes,  hf  i 
le  tootlted  sector,  is  brought  back  to  its  ststiowy 
.  '  shutting  the  valve  r,  and  returning  the  soil  pulo 
■isin.   Tlie  quantity  of  water  contained  In  the  wfTM 
descends  iiUo  the  baain  and  611s  up  the  soil  pas  ai 
,  thus  preventing  any  escape  of  effluvia  from  tb<  hI 
wheel,  which  is  put  in  motion  by  the  toochad  sicCec 
ixod  on  it«  axis,  is  to  prevent  by  its  inertia  tb*  nir 
ut  oQ'when  the  lower  lever  is  liberated. 
■  .i;ju'hat  complicated  in  appearance,  is  reany  cixaplf  b 
.'  .tactured  by  tlic  patentee,  not  very  Uable  to  dafaogfCMOL 
vater-clotiet,  is  of  the  portable  kind.     It  represeals,  is m 
ui  ornamental  piece  of  cabinet-work.     Our  drawing  sad 
:ic  only  reference  to  the  interior.     The  conalnsction  u  «■ 
loi.     a  is  the  baiin,  b  the  trap  or  valve  at  the  bocion,  r  % 
xo  the  bottom  of 


.  v-vcrforopeningor 
s  iLiIcnim  being  on 
•right  brusii  slemst 
1 II  At  (/.    "llic  latter 
■J  aittftlhc  cosing  which 
I  ,  and  thus  forms  a  sup- 
.  urk  for  this  part  of  the 
V  lower  ends  of  the  stem 
.  [Jar  checks  r,  for  en- 
mted  spring  of  a  cylin- 
the  usual  door  spring; 
:.t:l,  it  is  made  of  tough 
. .  od   brass,    which    pos- 
foiled   up,  considerable 
«»d  is  not  destroyed  or  in- 
by  rapid  corrosion.     To 
cLitachcd  a  stem,  carrying 
roller,  wliich   presses 
the  requisite  force  to  keep  the  valve  ft  shut;  this  fiuvtmsvsl  07 
^  in  a  minute,  by  means  of  a  screw  on  the  opporile  siJsi 
;  if  turned  with  a  pcrcw-driver  in  one  direction,  thsfercsj 

1,  and  if  in  tlie  reverse  direction,  it  is  relaxed;  and  it 
degree  by  the  pall  falling  into  the  teeth  of  the 
centre  of  e.    The  method  of  working  the  valve  by  tSis 
the  esaentinl  and  valuable  part  of  the  invention,  and  it  b 
of  potent-right  dependa.    The  Uttle  roller.  It  will  b« 
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does  not  act  upon  a  liorizontal  plain  surface,  nur  aguinfit  an  Inclined  plane, 
but  It  runs  upon  tlie  curved  or  convox  surface  at  the  end  uf  the  piece  6;  the 
eflect  of  which  is,  that  when  the  trap  or  valve  is  opened  by  the  weight  of  the 
contents  of  the  baain,  or  by  water  from  the  pump,  the  force  of  the  epring^ 
gently  rcioxcfl,  instead  of  increasing,  permitting  it  to  open  wide,  and  be  thoroughljr 
cleaned;  and  the  valve,  as  it  reluma,  being  operated  upon  by  ihe  increasing 
force  of  the  spring,  is  thereby  shut  up  very  closely.  This  mode  of  reflating  the 

Sressurc  is  ingenious,  and  produces  that  unifurmlty  and  certainty  of  effect  so  much, 
eaired;  without  which,  iiidoed,  a  machine  of  the  kind  is  a  nuisance  instead 
of  a  convenience.  The  dotted  lines  show  the  manner  in  which  the  apparatus  tA 
dropped  into  a  pail,  llie  double  rim  of  the  latter  is  made  to  contain  a  little 
water,  forming  a  Httie  canal  all  round,  and  the  projecting  rim  of  the  former  being 
immersed  in  it,  an  aiivtigbt  joint  is  thus  produced,  which  prevents  tlie  escape  of 
effluvia.  The  pnji,  &c.  is  enclosed  in  mahogany  or  other  cases,  wrought  so  aa 
to  represent  various  articles  of  the  furniture  of  a  room  in  the  usual  way. 

Another  ver)'  ingenious  contrivance  adapted  to  be  used  in  a  house,  but  especially 
calculated  for  ship-buard,  was  invented  by  xMr.  Downton,  Hlack  wail ;  the  soil  being 
forced  out  of  it  by  means  of  an  air-pump,  so  tliat  its  perfect  operation  may  be 
ensured  in  any  ^tuation,  above  as  well  as  below  the  surface  of  the  water. 

A  is  the  basin ;  B  the  air-pump,  on  the  raising  of  the  piston  of  which  by  means 
of  the  lever  shown,  the  soil  is  drawn  into  it  from  A  through  tbc  bent  tube ;  ua 
deprcasing  the  pistoo  in  B,  the  valve  at  lb«  boUom  of  it  closes,  and  a  valve  at  C 


opena,  tnrough  which  the  soi]  is  driven,  and  along  the  pipe  D  to  the  required 
dutance,  Ihe  soil  being  prevented  from  returning  by  the  closing  of  tlie  valve  at  C. 
la  the  upper  part  of  tbe  bason  there  is  a  sniall  pipe  leading  into  the  upper  part 
of  ttie  c>'linder,  where  a  viilvo  opens  inwards;  consequently,  in  depressing  the 
piston,  the  foul  air  is  drawn  from  the  1>ason  into  the  cvUnder,  and  on  raising  the 
piston,  the  foul  air  is  forced  out  of  the  cylinder  by  the  large  bent  tube  shown* 
mnto  the  discharge-pipe  U.  To  the  pump  lever  the  usual  cranks  are  connected 
€kjT  laming  on  and  off  the  clean  water,  supplied  by  tbe  small  pipe  which  is  shown 
l>enC  round  the  cylindrr. 

WATER-COLOURS.     Pigments  in  which  water  is  employed  as  the  vehicle 
f\yr  painting  with,  in  contradistinction  to  oil-coloura,  wherein  oil  is  the  vehicle  • 
llie  colouring  matters  are  the  same  in  both  cases.     Fur  water-colour  painting, 
tXie  pigments  are  ground  extremely  fme,  and  made  up  into  elegant  little  caki 
^wiih  mucilage  or  gelatine,  and  may  be  had  at  the  principal  colour^shopa  in  a  stat 
of  crcat  purity  and  beauty.     See  Painting. 

WATKR-MILL,  is  a  general  term  applied  to  all  mills  moved  fry  the  force 
oc  weight  of  water  ;  many  of  tlic  mills  or  niochinery  described  in  the  course  of  tbib 
^ork  would  be  popularly  called  by  tlie  indefinite  term,  watcr-ntiUs.     Now,  ibe^ 
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modes  of  communicating  the  impulse  of  irater  to  the  driTtog  ctf  miicWififiy  m 
various;  some  of  these  are  described  under  the  head  HTD&AULio-MuHms; 
and  amongst  them  one  of  great  excellence,  denominated  the  "  Statical  Iijdnii& 
Engine ;"  and  all  that  we  have  to  add  to  the  subject  in  this  p^rt  of  tot  vorfc, 
will  properly  fall  under  the  designation  of  Watbr-wbbbls,  given  in  the  a^ 
joinml  article :  as  it  is  by  the  application  of  water-wheela  that  mills 
water-mills. 

WATER-WHEEL,  in  the  common  acceptation  of  the  term,  is  an 
by  which  the  moving  force  of  water  is  employed  to  communicate  motioa  Is 
machinery ;  there  is,  however,  another  class  cf  water-wheels,  commonly  esBcd 

f saddles,  in  which  the  water  is  employed  as  a  stationary  resistiog  force.  Ibe 
ast  mentioned  class  is  described  under  the  head  of  Steam- VsasELSf  la  wUAit 
forms  the  most  conspicuous  feature.  Under  the  present  section  we  therefin 
confine  our  notice  to  the  first-mentioned  class  of  water-wheels,  of  which  thae 
are  three  distinct  kinds,  namely,  the  undershot,  the  overskot,  and  the  £rvai6-¥faed. 
(There  is  usually  described  in  books  upon  the  subject,  a  fourth  kind,  called  ik 
horiMontal  wheel ;  but  it  is  so  disadvantageous  an  arrangement,  coropsnd  to 
the  three  first  mentioned  kinds,  that  we  shall  exclude  it  from  our  descnptioB. 

The  undershot  water-wheel  is  that  commonly  used  in  rivers  and  atreuBi^  sad 
is  by  far  the  most  ancient  kind ;  it  requires  no  other  fidl  or  inclination  of  t&t 
stream  than  may  be  sufficient  to  produce  a  rapid  progressive  motion  on  it;  sod  si 
it  acts  chiefly  by  the  momentum  of  the  water, — its  positive  weight  being  seaitdf 
called  into  action, — it  is  only  fit  to  be  used  where  there  is  a  profusim  of  wsts 
alwavsin  motion.  This  wheel  has,  however,  the  advantage  of  being  the  ebcspat 
of  all  water-wheels,  and  is  more  applicable  to  rivers  in  their  natural  state  mu 
any  other  form.  It  likewise  works  equally  well  whether  the  water  acts  i^ 
the  one  or  the  other  side  of  its  float-boards ;  which  renders  it  particularly  applies' 
ble  to  tide  rivers,  where  the  current  changes  from  one  direction  to  the  oppoitli 
one  at  ebb  and  flood.  There  are,  however,  some  pnetical  diiadTantages  attoid* 
ing  this  form  of  wheel,  when  made  of  small  diameter,  or  the  ipcre—s  of  wsv 
causes  a  large  wheel  to  be  immersed  too  deeply.  In  either  ease  the  elKetis 
timilar.    f-^'  us  first  suppose  that  the  wheel  aeUneated  beneath,  is  immened 


m  water  up  to  the  dotted  line  ab;  the  float-l>oaid  b  would  press  downward 
upon  «ie  water,  while  that  at  a,  on  the  opposite  side,  would  press  the  wster 
upward  ;  now  these  two  resisting  forces  combined,  together  with  the  un- 
avoidable friction  of  the  machinery,  would  almost  nentralixe  the  whole  fbwe 
that  might  be  dcriveA  from  Iba  cwrwnt,  if  the  water  line  was  above  ths 
dotted  line  c  d.    Now  \n  \V«  o\Vct  «%»  <)S  «.^\u>«\  ^  vm:di\.  ^»cu^^,  luefa  as 
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m  Kuppmc  the  <1ofted  circle  to  rqirea^nt,  and  the  floatj  fixed  racIUIly 
hd  it.  in  the  same  innniicr  and  at  tlic  same  d(fttancc«  apart  u  hi  the  large 
»t,  it  will  bf  evident  that  a  lew  number  of  floats  will  he  Kiibmerged  or  cxpuved 
motion  of  the  currx^nt ;  consequently,  they  will  assume  the  same  unfavoiir- 
poailion  as  ho4  b(:eu  described,  by  the  deep  immenioii  of  the  large  wlieel; 
lliat,  were  the  smalt  wheel  immersed  up  to  tfie  tine  a  b^  which  is  even  with  its 
it  would  not  move  at  all,  as  the  force  or  weight  of  water  on  eoch  tide 
d  be  exactly  balanced.  Persons  but  little  skilled  in  tlie  principles  of 
aides,  have  attempted  to  gnin  an  advantage,  by  placing  the  float-hoarda 
ntially  to  the  circle,  so  that  the  floats  shall  leave  the  water  cdgewnysi  and 
fl  It  up  at  all,  as  in  the  one  we  liave  figured ;  omitting  to  notice,  or  give 
reight  to  the  foot,  that  the  floats  which  are  entering  the  water  on  tbeoppo- 
ide  of  «uch  a  wheel  arc,  in  consequence,  posited  so  as  to  strike  against  the 
'  with  tlieir  broad  sides,  which  thereby  counterbalance  the  advantage  gained 
e  other ;  and  we  submit  to  the  consideration  of  those  mechanics  wlio  prefer 
utgeutial  to  the  radial  position  of  the  floats,  that  it  is  less  destructive  to  the 
il  and  all  the  mechanism  to  which  it  mny  be  connecti^d,  to  receive  two  equal 
Us^ions  of  BtTiall  force  on  opposite  resisting  sides  of  the  wheel,  than  one  cou- 
DD  of  double  the  force  upon  only  one  side  of  tlie  wheel ;  the  direct  tendency, 
pears  to  us,  is  to  break  tne  arms  of  the  wheel,  close  to  the  axis.  Wlicnever 
right  Htid  motion  uf  water  can  be  made  use  of  aa  well  as  its  momentum. 
I  greater  ejects  can  be  produced  than  the  la&t  described  machine  is  capable 
id  with  a  much  loss  lavish  expenditure  of  the  fluid,  for  then  ita  utmost 
n  of  action  are  brought  into  play  at  once  ;  and  accordingly,  those  water^ 
in  that  are  dlsiinguished  by  the  name  of  brcasl-wheela,  and  ovenbot  wheels, 
reduce  much  greater  power,  with  a  much  less  supply  of  water,  than  the 
vhot  wheel  already  detcribed.  Both  these  wheels,  howerer,  require  a  cun- 
ftble  fall  iu  the  stream  upon  whidi  they  are  placed,  and  consequently  de- 
it  for  the  pur{>o8es  of  navigation,  unless  that  ingenious  hydraulic  contri- 
.  the  Canal  Lock,  be  resorted  to,  by  means  of  which  barges  or  vessels  of 
tnagiiitudij  may  be  transported  from  one  level  to  another  without  difficulty, 
rilh  rery  little  loss  of  time.     The  overshot  water-wheel,  which  of  ail  othen 


iwer  with  the  lenst  expense  of  water,  requires  a  Call  m  ^\^t 
■r  more  than  itd  own  diameter  ;  tViercVorc  \t  w  c\i»\ciT[\ttX^  X» 
Bwjyu.Tjj  of  wheel  a  greater  length  in  proportion  to  \\»  V«\^V  VJottW-^* 
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j^iven  to  any  other, — by  which  an  ennaltty  of  power  is  obtained.  In  the  co» 
etructiun  of  tlic  over-shot  wheel  a  hollow  cylinder  or  drum  that  ia  imprrvigaito 
water,  is  first  prepared,  end  h\uv^  upon  a  proper  central  axis.  A  munfatrflf 
imrrow  troughs  or  cells,  generally  I'onnvU  of  ihin  plates  of  mclal,  •xtcadiBf  ftvM 
one  end  of  the  drum  to  ihe  other,  are  next  fixed  round  the  outside  of  tbt  vbtJl 
ao  as  to  give  a  transverse  section  through  the  middle  ofthe  wheel  the  appcarsM* 
Khown  in  the  preceding  figure.  The  water  U  conducted  by  a  level  troi^ef 
the  same  width  as  the  wheel,  over  its  top,  and  is  thence  diacharved  inta  ^ 
buckets  or  cells  placed  round  the  wheel  to  receive  it ;  from  tEe  pvrticiite 
form  of  these  buckets,  they  retain  the  water  thus  thrown  into  them,  mffl 
by  their  motion  they  descend  towards  the  |>oint  when,  thrir  moutlit  Wkf 
turned  downwards,  they  discharge  their  contents  into  the  taiKstream,  wbue 
the  water  runs  to  waste.  The  buckets  on  the  opposite  aide  of  the  whed, 
ascend  with  their  mouths  empty,  until  they  arrive  under  the  end  of  the  valer 
trough,  to  be  refilled,  where  there  is  a  pen-stock  or  sluice,  for  r^vltfiac 
the  quantity  of  water  and  preventing  waste;  since,  if  the  water  was  pamipsj 
to  fiuw  too  rapidly,  it  would  splnah  out  of  the  buckets  instead  of  filUif 
them,  and  would  run  down  over  the  surface  of  the  wheel,  without  produBBf 
its  proper  elTect.  To  prevent  this,  the  water  is  seldom  permitted  to  run  Wjftm 
the  wheel  in  a  stream  of  more  than  from  half  an  inch  to  an  inch  in  thicknnv 
nnd  when  well  regulated  there  is  scarcely  a  drop  of  water  ineticctuaJly  vtei. 
The  oversliot  wheel  acts,  tticrcfore,  by  the  gravity  or  weight  of  the  water  contaauij 
in  the  buckets,  fur  nearly  one-third  of  ita  circumference ;  and  from  tlie  eiperi- 
nientj  of  Mr.  Stneaton,  which  were  made  witli  great  accuracy,  it  appears 
the  dimensiuns,  quantity  oC  water,  and  height  of  full  being  the  same,  the 
Hhot  wheel  will  produce  double  the  effect  ofthe  under-shot. 

The  breoftt-wnccl  is  by  far  the  most  common,  and  may  be  convidcml 
mean  between  the  two  varieties  before  mentioned.  In  this,  the  walcTi 
uf  passing  over  the  tup  of  the  wheel,  or  entirety  beneath  it,  is  delivered  abol 
half-way  up  it,  or  rather  below  tbe  level  of  the  axis;  and  the  race  or  brick««t 
upon  which  (he  water  descends  is  built  in  a  circular  form,  having  Ibc  fe*fli9 
common  centre  with  the  wheel   itself,  so  as  to  make  it  parallel  to  v\e  t%\tM 


rpm-      I 

lais 


edges  of  the  floatboords,  or  extreme  circumference  of  the  wheci  TtoW^ 
Rtruction  ia  shown  in  the  above  iigure,  which  represents  a  side-vbw  of  a  wliM 
fonned  with  float-boards  in  the  same  maimer  as  the  iimlemhot  wheel;  htfif 
stead  of  the  watt-r  acting  upon  ita  lower  part,  it  is  introduced  upoa  (I  iirid«*»i 
by  tlie  sluice  or  pen-stock,  which,  by  rising  or  falling,  permits  a  greater  or  !«• 
quantity  of  water  ti>  act  ou  the  wheel ;    and  oa  tbe  floftt-boirda  are  ntwi/  to 
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fit  8«  occuralely  as  possible,  without  contact,  Into  tbe  circular  hollow  of  the  brick- 
work, no  water  can  escajic  nast  the  wlieel,without  producing  it«  proportionate  effect. 
Mr.  Smeaton  states  luat  *^*  wlieeis  by  which  the  water  is  prevented  from 
descending,  unless  the  wheel  moves  tlierewith,  are  to  be  considered  of  the  nature 
of  over-shot  wheels,  having  power  in  proportion  to  l]ie  perpendicular  height 
from  whicli  the  water  descends ;  while  all  those  that  receivu  the  impulse  or 
■hock  of  the  water,  whether  in  an  horizontal,  perpendicular,  or  oblique  direction, 
are  (o  be  considered  as  under-shots.  The  breast-wheel  is  nearly  allied  to  the 
over-shot;  for  notwithstanding  it  has  only  float-boards,  instead  of  buckets,  yet 
as  tbe  ntiU-course  is  made  concentric  to  the  outside  of  the  wheel,  and  is  not 
only  there,  but  ut  the  two  sides,  made  aa  close  as  convenient,  so  us  to  prevent 
the  esca]>e  of  water  as  effectually  as  possible,  the  spaces  between  one  Boat-board 
and  another,  become  buckets  fur  the  time  being,  and  retain  the  water,  and  thus 
the  breast-wheel  is  not  only  impelled  by  the  weight  of  water,  but  by  its  impetus 
or  momentum  aUo ;  for  llie  water  is  so  confined,  as  to  be  incapable  of  splashing 
or  being  lott,  and  consequently,  its  moving  force  may  be  exerted  to  great  advan- 
tage. N'otwitltsUnding  this  apparent  superiority,  still  the  breast-wheel  is,  iu 
effect,  vastly  inferior  to  the  over-shot  wheel,  not  only  on  account  of  the  smaller 
height  at  which  the  water  is  supplied,  but  from  the  waste  with  which  it  must 
always  be  intended,  even  under  circumstances  of  the  most  perfect  workmanship. 
Wlie'n  well -constructed,  and  closelv  built  in,  its  effect,  according  to  Mr.  Smeaton, 
■botdd  be  the  same  as  an  under-shot  wheel,  whose  head  of  water  is  equal  to  the 
difference  of  level  between  the  enrface  of  the  stream  and  the  point  where  it 
strikes  the  wheel,  added  to  the  effect  of  an  over-shot  wheel,  whose  height  is 
equal  to  the  distance  from  tlie  striking  point,  to  the  tail-water  of  the  mill,  or 
that  which  runs  to  waste.  This  is,  however,  on  tlic  presumption  that  the  wheel 
receives  the  impulse  of  the  water  at  right  angles  to  its  radii,  and  that  every 
thing  is  constructed  to  the  best  advantage.  In  practice,  it  is  found  that  the 
breasl-wheel  consumes  about  double  the  quantity  of  water  that  the  over-shot 
wheel  requires,  to  do  the  same  quantity  of  work,  when  all  things  arc  alike, — that 
is  to  say,  the  diameter  and  bread  Lb  of  the  wheel,  number  of  tloat-boards,  &o., — 
though  from  theory  and  calcuhition,  it  should  rather  do  more  ;  for  Lambert,  and 
others  who  have  written  on  this  subject,  attempt  to  demonstrate,  tliat  the  power 
ut  the  over-shot,  to  that  of  the  breast-whccl,  is  aa  thirteen  to  five;  but  this  is 
upon  a  supposition,  that  no  water  escapes  ineffectually,  which  is  utterly  impos- 
sible in  practice.  In  order  to  permit  any  of  the  above  wheels  to  work  wttli 
freedom,  and  to  the  greatest  advantage,  it  is  absolutely  necessary  that  the  tail- 
water,  as  it  is  called,  or  that  which  is  discharged  from  the  bottom  of  the  wheel, 
aAer  it  has  produced  iu  effect,  should  have  on  uninterrupted  passage  to  run 
awav  ;  for  whenever  this  is  not  the  cose,  it  accumulates,  and  forms  a  resistance 
to  the  float-boards, — and  conse(]uently.  abstracts  considerably  from  tlie  velocity 
and  power  of  the  wheel,  sometimes  indeed  to  so  great  an  extent,  as  to  prevent 
its  working  altogether.  One  of  the  simplest  and  must  eflcctual  means  of  remov* 
ilie  this  inconvenience,  (says  the  author  of  the  Treatise  on  //ydrauficji,  in  tlie 
"  Library  of  Useful  Knowledge"  for  whose  observations  we  are  largely  indebted 
in  the  present  article,)  is  by  an  expedient,  not  much  known  or  practised,  and 
which  consists  of  forming  two  drains  or  tunnels  through  the  brickwork  or 
masonry,  at  each  side  of  the  water-whee^  whatever  may  be  it*  construction,  so 
as  to  permit  a  portion  of  the  upper  water  to  flow  down  into  the  tail  or  lower 
stream  immediately  in  front  of  the  wheel.  Tbe  water  thus  brought  down  with 
great  impetuosity,  drives  the  tail-water  before  it,  in  such  a  manner  as  (o  form 
a  basin  or  hollow  uUce,  in  which  the  wheel  can  work  free  from  interruption, 
even  if  the  natural  state  of  the  water  were  such  as  might  produce  a  tailing  of 
firom  twelve  to  eighteen  inches,  without  this  assistance.  And  since  the  tailing 
of  mtil-strcahis  only  occurs  in  the  winter  seasons,  or  at  times  when  there  is  a 
profusion  of  water,  so  the  quantity  that  is  thus  thrown  away  without  operating 
upon  tlic  wheel,  can  be  spared  without  inconvenience.  Each  of  the  drains  or 
tunnels  is  famished  with  a  sluice-gate  or  uen-fttock  at  its  upper  end,  by  which 
the  quantity  and  impetus  of  the  water  can  be  regulated  at  pleasure,  or  the  whole 
otl^  whenever  water  happens  to  be  scarce. 
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The  three  varieties  of  wacer-wheeli  already  noticed,  are  the  only  onet  gene- 
ittSly  admitted  into  practice,  and  they  do  not  admit  of  much  improTement,  nnec 
their  principles  must  always  remain  the  same.      The  over-shot  wheel  has, 
perhaps,  been  brought  nearer  to  perfection  than  any  of  the  others,  by  the  con- 
trivance of  Peter  Nouaille,  Esq.  who,  in  a  mill  that  he  has  near  Seven  Oaks,  ia 
Kent,  has  caused  the  water  to  revert  back  again  from  the  top  of  the  wbrrl, 
uistead  of  passing  over  it ;  and  in  this  way  a  much  greater  portion  of  the  cir- 
cumference of  the  wheel  is  brought  into  action  than  is  generally  the  caie. 
Other  improvements  or  variations  m  the  form  and  construction  of  water-whcefa,. 
have  been  contrived  bv  Mr.  Besant,  Mr.  Smart  Mr.  Perkins,  and  others,  which 
will  be  found  described  in  the  IVatuaetiotu  of  iMe  Society  for  the  Eneowvgemmt 
tf  ArUj  Manufaeture$t  and  Commerce;  the  object  of  them  principally  being  to 
obtain  as  much  force  as  possible  from  the  water,  by  arranging  the  forms  of  the 
buckets  or  float-boards,  in  such  manner  that  they  may  receive  the  greatest  inpnlis 
or  retain  the  greatest  quantity  of  water,  which  is  of  great  importance,  paitim- 
larly  in  the  construction  of  under-shot  wheels,  which  act  by  the  impulse  of  the 
water  alone.    The  ovei^hot  wheel  depends  entirely  on  the  weight  of  the  watir 
delivered  into  its  buckets,  which  ougiit,  therefore,  to  be  aa  capacious  as  thcf 
can  conveniently  be  made, — not  only  that  they  may  contain  as  much  water  ai 
possible,  but  allow  ample  room  for  the  discharge  of  the  air  that  will  be  throwa 
into  them  with  the  water,  as  well  as  for  the  delivery  of  that  water,  when  dsK 
with.     From  the  nature  of  a  water-wheel,  it  will  be  evident,  that  if  it  bad  as 
work  to  perform,  or  resistance  to  overcome,  it  would  move  with  the  sasie 
velocity  as  the  stream  that  drives  it;  while,  on  the  contrary,  if  it  was  loaM 
with  a  quantity  of  resistance,  eqiud  to  the  power  of  the  stream,  it  could  not  man 
at  all :  hence,  every  degree  of  resistance  between  these  extremes,  will  produce 
its  proportionate  retardation  of  the  wheel ;  and  from  accurate  experiments  vkic^ 
have  been  tried,  it  has  been  determined,  that  an  under-shot  wheel  does  iti  laaii- 
mum  quantity  of  work,  when  its  circumference  moves  with  between  ODC-kilf 
and  one-third  of  the  velocity  of  the  stream  that  drives  it     The  over-shot  vbeci 
cannot  be  so  influenced  by  the  velocity  of  the  water,  because  it  requires  all  in 
buckets  or  cells  to  be  flUed  in  succession ;  and  Mr.  Smeaton  has  determined 
that  the  best  velocity  to  eflfect  the  above  purpose,  is  three  feet  in  a  secooi 
Having,  therefore,  previously  determined   the  quantity  of  water  which  the 
stream  will  deliver  in  a  given  time,  it  becomes  a  matter  of  easy  calculaiioo  to 
determine  the  length  and  capacity  of  the  buckets  which  shall  be  capable  tf 
carrying  off  the  water  at  that  velocity.    Thus,  for  example,  if  the  stream  ufaaai 
to  deliver  ninety-six  gallons  per  second,  and  it  is  determined  to  make  tk 
buckets  on  the  wheel  six  inches  apart  from  one  partition  to  another,  and  fifteff 
inches  deep,  then  six  such  buckets  will  be  contained  in  every  three  feet  of  ik 
wheel ;  therefore,  ninety-six  gallons  must  be  divided  by  six  buckets,  vhiefa 
gives  sixteen  gallons  for  the  contents  of  each.     It  will,  therefore,  onlv  mniii 
to  be  determined,  how  long  a  vessel  of  six  inches  wide,  and  flfteen  inches  dHf^ 
must  be,  to  contain  sixteen  gallons,  and  this  will,  of  course,  give  the  neccfssi; 
width  of  the  wheel,  while  the  number  of  buckets  must  depena  upon  the  ciRM- 
ference,  which  is  always  limited  by  the  diameter,  being  the  extreme  height  (• 
necessary,)  that  can  be  obtained  in  the  fall  of  water ;  for  the  larger  the  wbtfL 
the  greater  will  be  the  power  derived  from  it,  provided  a  due  velocity  can  W 
maintained  at  the  same  time ;  because  the  power  of  water  on  wheels,  ii  ai  ik 
square  root  of  the  height  it  falls  through,  it  being  regulated  by  the  same  bn 
as  apply  to  solid  bodies  in  falling.     The  power  of  cvciy  wheel,  of  course,  depo^ 
upon  the  quantity  of  water  thrown  upon  it,  and  the  height  from  which  itkssts 
fall ;  but  as  every  bucket  must  be  filled,  or  every  float-board  struck  by  tbeaslff 
in  succession,  so,  of  course,  if  the  wlicel  is  too  large,  it  will  move  too  slowlyij 
the  purpose  for  which  it  is  intended ;  and,  in  this  cose,  the  speed  must  be  tsW 
by  cog-wheels  within  the  mill,  which,  on  the  common  principle  of  mcchsaift 
must  dissipate  the  power  intended  to  be  gained  by  the  magnitude  of  the  **tt^ 
wheel.     Itence,  great  attention  should  be  paid  in  the  construction  of  milhi* 
let  the  siie  of  lV\e  waX«-whcel  be  well-proportioned,  not  only  to  the  velod^* 
the  ttrcam,  but  to  iVkQ  t^^ol  ^Ntt-vvcVw  vkx^n^^^^a  i^vform ;  and  thii^ 
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alvay*  be  acoomnliahni  without  vaste  or  difTerence  of  power,  by  using  a  wider 
wheel  of  small  diamel^T,  -where  g^reat  speed  is  necessary,  or  a  narrow  wlieel  ot 
Pfreat  diameter,  "when  ihia  is  not  essential.  In  every  case,  the  full  power  of  a 
scream  should  be  taken  advantage  of,  in  the  first  ereclioii  uf  a  miU,  because  it 
is  a  troublesome  and  cxpcu^irc  uperatiun  to  increase  tlie  power  of  a  mill,  when 
once  built;  and  power  is  always  valuable. 

Mr.  Banks,  in  hia  excellent  TrentUe  upon  MilU,  gives  many  useful  practical 
rules;  from  amonMl  which  the  following  is  selected.  Beine  simple,  it  may 
prove  useful  for  determining  tlic  quantity  of  water  that  will  flow  through  a 
sluice  or  pen-stock  upon  a  wheel,  with  sulHcient  accuracy  for  most  pirposes, 
because  the  whole  motion  of  a  stream  must  not  be  taken  when  it  is  principally 
dammed  or  stopped,  and  only  permitted  to  flow  through  a  small  orifice,  to  pro- 
duce mechanical  effect. 

/{»/«.— Measure  the  depth  from  the  surface  of  tbe  water  to  the  centre  of  tlie 
orifice  of  discliurge,  in  feet,  and  extract  the  aquare  root  of  that  depth ;  multiply 
it  by  2.4,  which  will  give  the  velocity  in  feel  per  second,  and  this,  multiplied  by 
tbe  area  of  the  orifice  (also  in  feet,)  will  give  the  number  of  cubic  feet  which 
will  flow  through  in  a  second.  From  Knowing  the  quantity  of  water  dis- 
charged, and  the  height  of  fall,  not  only  the  sice  of  the  wheel,  but  its  extent  of 
power  may  be  calculated;  for,  in  the  undershot  wheel,  the  power  is  to  the 
effect  neaily  as  3  to  1  ;   while  in  the  over-shot  wheel  it  is  double,  or  as  3  to  2. 

WATER- WORKS,  denote  all  manner  of  works  employed  in  raising  or  sus- 
taining water ;  in  whicli  sense  water-mills  of  all  kinds,  pumps,  wheels,  hydraulic 
engines,  ttluices,  aqueducts,  &c^  described  in  various  parts  of  llie  work,  may  be 
called  water-works.     The  various  water-works  in  ana  about  London  consist  of 
pumps  worked  by  steam-engines-     The  principal  are  tliose  of  the  New  River 
Company,  whose  works  at  Clerkenwell  and  Upper  Thames-street,  are  said  to 
fiimish  daily  to  67.000  houses,  13,000,000  of  gaUons;  tbe  East  London  watei^ 
works,  situated  at  Old  Ford,  also  daily  su}}ply  to  •12,000  houses,  6,000,000  of  J 
gallons  ;  the  West  Middlesex  works  nt  Hammersmith,  to  15,000  houses,  2,250,000  i 
ffallons;  the  Chelsea  works  to  12,400  houses,   1,760,000  gallons ;  The  Grand  { 
Junction,  also   at  Chelsea,  to  7,700  houses.   2,800,000  giillons.     From  which 
statement  It  appears  thnl  the  portion  of  the  town  on  the  north  side  of  the  Thames, 
is  supplied  daily  with  about  2G,000,000   gallons  of  water,  mid  that  the  total 
number  of  biiildmgs  of  all  kinds  receiving  t))is  supply  amounts  to  about  1 44,000    : 
Tlie  water  iii,  from  the  great  demand  of  certain  uctorics,  and  various  other  cir-  . 
ciimstanccB,  very  uneouolly  distributed;  but  the  average  consumption  for  each 
hoase  is  about  180  gallons.  Of  this  water,  more  than  one  half  of  which  is  derived 
firom  the  Thames,  a  large  portion  is  delivered  at  very  considerable  elevations 
above  the  level  of  the  river,  even  to  the  tops  of  the  highest  houses  in  the  highest 
parts  of  London,  by  means  of  force  pumps,   called  the  high  tervice,   for  whicli 
<iistinct  service  fiflccn  steam-engines  arc  employed,  exerting  a  power  of  1105 
horses. 

On  the  <ciuM  side  of  London,  there  are  three  water-companies,  namely,  the 
Lambeth,  the  Vaiixhall  or  South  London,  and  the  Southwark.  The  Lambeth 
water-works  arc  situated  upon  the  banks  of  the  Thames,  and  tlie  water  is  forced  i 
immediately  from  the  river  into  the  mains,  and  thence  distributed  to  16,000 
tenants,  who  consume  ],2'11,000gallojisdaily.  The  Vauxludl,  or  South  London 
works,  situated  in  Kenniugton  Lane,  have  about  10,000  tenants,  who  daily  con- 
sume about  1,000,000  gallons.  Tlie  Southwark  works,  upon  the  banks  of  the 
river,  between  Soutliwarkand  London  bridges,  supply  about  7,000  tenants  with 
720,000  gallons  of  water.  Each  of  these  establishments  has  two  engines,  the 
aggregate  power  of  which  is  about  235  horses.  The  wliule  of  the  water  amounbi 
to  nearly  3,000000  gallons,  supplied  to  33,000  tenants.  Tbe  total  ouantity  of 
water  required  for  the  whole  metropolis,  north  and  south  of  the  'JTiames,  is 
therefore  about  29,000,000,  supplied  to  177,000  houses  or  tenants,  making  an 
average  quantity  of  170  gallons  to  each  daily  1 

Wu  have  thus  ^tven  a  summary  of  a  more  voluminous  statement  that  has  ap- 
peared in  most  of  the  scientific  journals,  professedly  derived  from  the  printea 
report  of  a  parliamentary  conunission,  appointed  a  tew  years  ago  to  inquire  into 
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ion*  lo  each  house  Juiiy,  there  i»not  that  qiiaatilv  delivered  utmA/j/  inamnjorilTJ 

gtM,  or  Upon  an  avcrof  t>  of  ihe  whole.  ]f  the  water  were  turned  on  daily  io  alL 
lunts,  and  llie  dibchar^e*co<,-k!i  to  all  llie  ^ipes  were  prevented  fruni  trhullincl 
[tile  period  of  "lAvtng  on,"  the  ptpea  would  be  capable  of  delivering  thtj 
t)'  mentioned.       But  the  fnctB  are,  that  u  ^reut  number  of  tho  cocVs  aru 
It,  llie  cisterns  bcitig  full ;  ib«t  the  niajoiity  uf  them  are  only  open  for  a  fcm 
'    receive  an  addition  of  a  few  gallons;  and  that,  tto  far  from  beiiic*] 
^'  to  all.  the  third,  fourth,  and  fidh-rate  houses  (wiiich  conMilnte  Uwjj 
j<'<.^;,;  icceive  their  ftuppljes  but   twiceauxtk  at   the  utmoit,   and  niany  oQ 
m  but  onct.  The  oiriciol  ititements  appear  to  tis  to  be  so  grossly  incorrect  thai] 
l^c  not  thought  it  needful  to  culcr  into  a  nunutc  investigation.  NcvcrihclesaJ 
^■pider  the  supply  generally  to  be  uhuudoiit  for  all  the  purposes  uf  hculthl 
■Hbilort.     We  Lave  already  observed,  tltat  pumps  ore  the  machines  uuw 
00}'  employed  in  water- works,  for  raising  Uie  water;  and  these  pum[>3  arc 
lerally  worked  either  by  steain  or  a  fall  of  water.     Having  in  other  parti  of 
I  wurk  treated  of  the  constituents  of  walcr-works,  we  fiholl  conclude  thia 
icie  by  a  brief  notice  of  tlie  waLer-wurKs  lately  erected  to  supply  the  city  of 
'   '  .1  with  pure  fresh  water,  and  which  have  been  describeain  the  recent 
irnaU.     "These  works,"  Dr.  Jones  states,   "have  been  admired  by. 
»itu  iiiive  seen  them,  as  monuments  botli  ot  ihe  taste  and  skill  of  the  pei<l 
1  cottceraed  in  the  plan  and  erection  of  the  hitildingi,  and  in  tho  conatruo-J 
\  and  executing  uf  the  machinery."     The  establijshmcnt  is  at   Fuir-mouiiLJ 
I  miles  above  the  city,  at  the  Falls  of  the  Schuylkill.     Tlie  entire  expenstU 
[udiiig  the  purcliasc  of  the  site,  i»  120,330  dollars.     The  wnttr  power  crcateffl 
altmlatcd  to  he  equal  to  raise  into  the  reservoir,  by  eight  wbcclii  and  punipaj 
mdi  often  millions  of  gallons  daily,  audit  is  estimated  that  ^Ogxillons  upoiT 
ij^Bpel  wiU  raise  one  into  the  reservoir.     Tbore  are  two  rcsei  voJrs,  one  having 
'^Bacity  of  three  millions  of  gallons,  and  the  other  of  four  millions.     The 
1^^  raised  .'iG  feet  above  the  highest  ground  in  the  city,  and  is  conveyed  and 
:ributed  in  cost  iron  nipes  of  American  manufacture.     A  plan  and  section  of 
piunjts  and  water-wheels  are  given  in  the  foregoing  page.     Tlie  pumps  are 
at  are  called  double  forcing-pumps,  (see  tlie  atticle   Pumps,)  producing   lUil 
^  etfbct  in  raising  water,  in  whichever  way  the  piston  moves.   The  workinrj 
ra]  ii  IC  inches  in  diameter  in  the  clear,  and  the  half  stroke  of  the  pump  k^ 
f*»ci    i'\\  ini-  n  tcn-fect  stroke  for  each  revolution  of  the  watei^wheel,  uf  whicU 
:■  m  a  minute,     llie  water  in  forced  to  a  perpendicular  helgh^ 
!,L:  '".'  u  ■   '     ';;h  mains  of  nearly  300  feet  in  length.     The  miantily  rai;»cd  by 
[in  24  houri^  is  upwards  of  l|  mllhons  cf  gallons,  ale  measure. 

ion,  in  his  Journey  from  Madras  through  the  countries  of  Mytore, 

a  debcriptiuii  of  the  Saymbnimbacum  tank  near  Madras,  which  op- 
us well  de^ei  viug  of  tlie  uttentiuu  of  persons  interested  in  the  construe* 
water-works,  as  there  axe  probably  situations  in  this  country  where  similar 

Ks  might  be  taken  of  the  natural  configuration  of  the  hilly  dktricti.  The 
j^cuni  tank  has  not  been  formed  by  digging,  like  those  in   Bengal. 
pSng  up,  with  an  artiHcial  hank,  an  opening  between  two  nuluruj 
^und.     The  sheet  is  said  tu  be  sewen  or  eight  miles  in  length,  and 
te  in  width,  and  in  the  dry  season  is  let  out  in  smiJl  streams,  as  wanted,  for 
irwiinn       lu  the  rainy  season  it  receives  a  supply  of  water  from  tlic  river  Chii^ 
■ral  small  streams  that  are  collected  by  a  canal.   1 1  ia  pnjvided,  iiU 
r:  ,  '.\iih  sluices  or  weirs,  of  stone,  which  are  irom  ^0  to  30  feet  wide«. 

te  f«etJower  than  the  other  parts.  On  the  surface  they  are  strongly  fnitified 
ktunes,  pUced  in  a  stopltig  direction,  so  tliat  the  water  rushes  over  with- 
trodennining  tlie  bank,  and  is  conveyed  away  from  the  Aelds  by  a  canatn 
i^g  •  niaUer  of  the  utmost  inioortance,  as  there  are  instances  where,  ihmi 
^Bif  these  large  tanks  having  given  way,  whole  villages  have  been  detUoyed 


L 


1 


■ 


■ss  the  lorrent.     In  order,  however,  tliat  whpn  there  is  plenty  of  nln 
may  be  completely  filled,  a  row  of  itorie  plUan  ii  placed  on   iba  top  of 
iilutecs  (weirs) ;  tiiul  on  the  water  rising  to  a  level  with  their  bnsv.  a  lewpanrv 
wall  is  fonned  of  mud,  sticks,  and  strnw,  placed  betwcL'n  the  pilhtn  bo  a*  tucoi*- 
fine  the  water  lilt  it  rises  as  high  an  the  lup  of  the  bank.      People  wuic'-. 
night  and  dny,  in  order  to  break  don^n  the  lemporary  bank  should  any  acUli 
ruin  endnnger  the  whole.     The  water  U  let  out  to  iiupply  the  ficld»,  by  a  4 
lined  with  cut  atone   or  bricks,  formed  through  the  bunk,  on  a  \v\r\  rniHh 
country.     The  inner  end  of  this  iluice  ii  covered  by  .\  tlat  stone,  in 
a  conical  opening,  that  can  be  shut  or  opened  by  a  conieal  plug  rr 
to  a  bfirobnu  BtiuS*,  and  which  is  secured  in  la  place  by  pas«ing  ihruu^n  no^ 
made  in  cross  gniding-bars,  let  into  two  pillorR  of  sinne,  which  riaa  uofvttr 
level  of  the  water  in  the  tank.     This  lank  is  naid  to  be  xutficient  to  mpplj 
water  the  lands  of  tltirt^'-two  villages,  ftir  eif;htcen  months,  slioutd  ihe  rains 
such  a  reservoir  is  therefore  of  inestimable  value. 

WAX.     An  oily  concrete  matter,  usually  considered  to  be  gathered  liy 
from  plants  i  thuugh  Huber,  who  was  a  close  observer  of  uatiirv,  and 
of  bees  in  particular,  asterts  that  wax  i«  an  artificial  production,  m. 
bees  from  the  honey  they  collect;  that  thry  cannot  procure  it,  unle«< 
honey  or  sugv  for  the  purpose ;  and  that  raw  sugar  aflurd»  niure  tli 
Wax  was  lone  considered  to  be  a  reiiin,  from  some  properties  which  ii  _ 
in  common  with  resins.     Macquer  found  tlint  wax  renembles  resin  ooIt  in  Mif 
an  oil.  rendered  cuncrete  by  an  acid;  but  thot  it  differs  essfntially  from  uW 
in  the  kind  of  the  oil,  which,  in  resins,  is  of  the  nature  o(  c«s<  ;/  '      >'i)l-  >' 

wax,  and  other  aimtngnu-i  oily  concretions,  (as  butter  of  coc  >  r.n' 

fat  of  animals,  spennaceti,  myrtle  wax,)  it  isuf  the  nature  ol  n.mi  ui^vuf^jt  w« 
tliut  ore  nut  aruuiatic,  and  not  volatile,  and  are  obtained  fVoui  ve^otaUn,  hj 
expression.     Dr.  Ure  considers  it  probable,   that  the  .tcidtfwng   ptiM.iiki     a 
oxygen,  and  not  an  actual  acid,  may  he  the  leading  cause  ol'  llic  s-i 
fusibility  of  wax;  hut  it  has  been  observed,  that  bydigc^tting  i 
muriatic  acid  upon  fixed  oils,  the  oils  pass  into  a  state  re»eniblih^ 
natural  colour  of  wax  is  yellow,  and  it  is  whitened  by  cxpofiirc.  in  : 
to  the  air  and  sun.     Alkalies  dissolve  wox,  and  render  it  miacible  i' 
China  and  North  Americii,  wax  is  procured  directly  from  plants 
called  vegetable- wax.     In  order  to  obtain  bees'  wax  in  a  pure  state,  what  rcouiu 
of  the  combs,  aH-er  separating  the  honey,  is  put  into  a  copper,  with  a  qttaititt 
of  water,  wliich  is  made  tu  huil  over  a  slow  6n*,  and  stirred  f  ',  witks 

stick.      When  the  wax  h  t«  been  thus  thoroughly  niflted,   tt  i-  trvi^ 

canvas  bags,  and  the  residue  in  the  bags  ii  forced  out  by  a  prc^>.  <.viMisv  liut,j» 
received  into  a  vessel  of  water.  When  all  ibe  wax  has  been  thus  c)e«rcd  of  t^ 
grosser  impurities,  it  is  again  melted  over  water,  and  llic  scum  which  tfisisti 
the  boiling  is  carefully  skimmed  otl';  ufli'r  whicb,  it  is  poured  into  ptftt  tf 
moulds  of  the  eise  required,  to  solidify.  Wax  keeps  better  in  laree  coksMibs 
small  ones :  any  Mdimcnt  that  may  remain  at  the  bottom  of  the  c4SL«a  b  tatff^ 
off  before  bleaching. 

The  ordinary  process  of  bleaching  wax,  consists  in  first  it<  .'  sis* 

heat,  in  a  cauldron,  from  whence  it  is  allowed  to  nm  out  by  a  | 
into  a  capacious  vessel  filled  with  cold  water,  in  which  is  fitted  a  lorgs 
cylinder,  that  is  made  to  turn  round  continuidly  on  its  anil,  upon 
melled  wax  folia.     The  surface  of  the  cylinder  being  conslar    ' 
docs  not  adhere  to  it,  but  lays  solid  anil  flat,  acquiring  the  i 
The  coniinual  rotation  of  the  cylinder  carrier  off  these  ribbaiiu!>  om  tjjt 
are  furnied,  and  distributes  them  through  the  tub.     The  wax  is  tlien  pM 
large  frames  covered  with  linen  cloth,  which  arc  supported  about  ri^ht^m ' 
above  the  ground,  in  situations  exposcfl  to  the  air,  dew,  and  the  sun.     Tb* 
ness  of  the  several  ribband-t,  thus  plnced  upon  th»  frames,  ought  not  to 
an  inch  and  a  lialf,  and  they  ought  to  he  removed  from  lime  to  time,  in 
that  they  may  all  be  equally  exposed  to  the  actitin  uf  the  air.      If  tj»e 
be  favourable,  lUc  coVout  "mVlV  \m  <;:\\iu\^i2d  in  a  few  days.      It  b  thM 
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re-ii)clted.  furmed  into  ribbati<)!i.  and  expastHl  tu  ihe  air  as  before.  These  opern- 
lioni  are  to  bg  repented,  until  the  wax  is  rendered  perleclly  white  \  after  which 
it  U  to  be  melted  into  cakes,  ov  forned  into  catulU>s. 

Of  late  years,  the  sulphuric  acid,  and  other  chemical  agents,  have  been  pro- 
poaed  forslmrlening  the  process  of  bleaching  wax,  but  we  are  inclined  to  believe 
iJiat  they  have  not  been  auccessfiilly  carried  into  praciice,  as  the  manufacturers, 
we  are  informed,  adhere  to  the  uKl  process  above  described.  To  what  extent 
chlorine  bos  been  applied  to  this  purpose,  or  in  what  manner,  we  are  ant  in- 
funned  ;  but  the  process  employed  by  Mr.  Davidson,  of  Gtosgowj  and  recently 
patented  by  him,  is  stated,  in  the  Bpectfication,  to  bo  as  follows: — 

**  The  wax  or  tallow  is  heated  tu  about  ttie  temperature  of  boiling  water,  in 
an  iron  vessel  lined  with  lead,  wlien  the  uxymuriate  of  lime,  (chloride  of  lime,) 
or  the  oxyninriate  of  magnesia,  (chloride  of  magnesia,)  is  to  be  added,  either  in 
ftolutifin  witli  water,  or  in  the  dry  state,  and  then  intimately  mixed  and  well 
stirred  up  with  a  wooden  spatula.  When  these  materials  have  acted  upon  each 
cither  A  iulHcienl  li;Mgtl)  uf  time  to  discharge  the  colour  from  the  wax  or  tallow, 
the  lime  or  magnesia  ia  to  be  remnved,  byndding  dilute  sulphuric  acid,  or  some 
oilier  acid  possettiung  a  greater  afiinity  fur  tliose  earths  tlian  chlorine.  The 
whfile  is  then  to  be  boiled,  until  the  earth  employed  is  separated." 

For  the  bleaching  of  wax,  the  solution  of  tne  chloride  is  to  be  in  the  propoi^ 
tiou  of  from  14  to  28  pounds  of  the  suit,  to  112  pounds  of  water;  and  an  equal 
quantity  by  weight,  of  the  solution  and  of  the  wax,  to  be  employed  in  the  pro- 
cess. The  sulphuric  acid  should  be  of  the  Rpccific  gravity  1.8485,  and  be  diluted 
with  from  twenty  to  thirty  times  its  weight  of  water. 

For  the  bleaching  of  tallow,  a  solution  of  chlorine,  of  less  strength  than  tlie 
above,  will  suftice,  and  the  sutpliuric  ncid  alioulil  be  more  plentifully  diluted  :  but 
the  proportions  necessary,  will  vary  both  in  the  wax  and  the  tallow,  according 
to  the  quantity  of  colouring  matter  that  may  be  combined  with  them.  The 
following  formula  for  the  coinposition  of  the  various  kinds  of  sealing-wax,  will 
not  be  out  of  place : — 

Tlie  best  hard  red  wax  for  sealing  letters: — Mix  two  parts  of  shell-lac,  well 
powdered,  with  resin  and   vermilion,  each  one  port,  ana  melt  this  combined 
powder  over  a  very  gentle  fire :  when  the  ingredients  are  thoroughly  incorpo- 
rated, work  the  muss  into  sticks.     Seed-lac  may  he  substituted  for  fihelMuc; 
and  instead  of  resin,  bailed  Venice  turpentine  may  be  used.     Coarse  hard  red  J 
•ealing'Wax  : — Mix  two  parts  of  resin,  one  part  of  shell-lac,  vermiUon  and  red-  I 
lead  together  one  part;  the  latter  in  ihc  proportion  of  one  of  vermilion  to  two 
of  the  red-lead.     For  a  cheaper  kind,  the  vermilion  may  be  omitted,  and  for 
very  coothc  uses,  the  shelllac  also.     Black  sealing-wax  is  made  in  the  same 
manner  as  red,  with  the  exception  of  the  colouring  ;  the  colouring  ingredient  for 
black  wax,  being  tlie  liuest  ivory  black.     Uoid  ^reen  scaling  wax  is  the  same 
mixture  of  resins  and  gum-ret>ins  as  hetoi'e-nienliono-il ;   the  colouring  ingreilient 
is  powdered  verdigris ;  fur  a  brighter  colour,  crystals  uf  verdifris.     Blue  sealing- 
wax: — Use  smalts, light  blue  verditcr,  or  a  mixture  uf  both.     Yellow  sealing-  | 
wax: — Use    massicott;    for    a  fine    bright    yellow,  turbith  mineral.       Purple' 
sealing-wax  : — Use  half  vermilion,  nnd  half  smalts,  or  red  and  blue  in  various 
proportions,  according  to  tlie  tint  required. 

Particular  attention  should  be  paid  to  the  ingredients,  while  over  the  fire, 
that  no  more  hcut  be  givL-n  than  is  just  suiliuiont  for  them  to  melt,  imd  be 
thoroughly  incorporated.  The  wax  is  formed  into  slicks,  by  rolling  it  on  a 
copper  plate  or  atone,  witli  a  rolling-board  lined  witli  co|ipeT  or  tin,  into  rolU  uf 
any  required  size.  The  polUh  or  gloa*  is  given  afterward*,  by  placing  the  stii.-ki 
of  wax  over  a  Hro  in  h  sm^^l  stove,  which  is  provided  with  a  huitablo  apparatus 
for  placing  and  turning  them  in  that  situation,  where  the  lieiU  given  to  ihcni 
is  just  sutticient  to  melt  the  surfaL-e  of  the  wax.  and  produce  the  gJoM. 

A  patent  was  recently  taken  out  by  Mr.  Wiison,  of  the  Middle  Temp. e,  for 
introducing  a  snuiU  wick  into  the  middle  of  the  sticks  of  wax,  for  the  oonve- 
niancc  of  scaling  letters.  These  sealing-wax  candles  wc  do  not.  however,  per- 
ceive in  the  iJiops. 

WKAVINU,  is  the  art  of  mtaWmg  a  web  of  cloib  tiom  i\\V,  coittoti,  m  pi^ua. 
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fibrous  thread,  in  a  loom,  with  a  flbuttlp.     The  principle  of  the  art  may  be  uW 

to  cDDstat  iu  crowing  two  wts  of  threads  at  right  angles  to  *«ch  otlin';  and  it 

was  probably  first  conducted  in  an  extremely  coarse  and  aitiiftli?  montivr,  Ut 

ilio  interlacing  or  platting  of  rushes  to  form  mats.     An  umnfonn^d  mr^ 

}  linnng   effected    thus    murh,  would   naturally  be   led    to    operate  opon  ftm 

.  tnatenals  which  nature  might  present  to  hit  handt,  and  he  would  beaUriit 

'weave  them  with  the  same,  or  nearly  the  same  facility,  aa  he  did  the  eacnr 

L'matting;  the  assistance  which    he  might  receive  from   a  fellow-Ubourer.  in 

r|»erbap3  opening  the  threads  of  his  warp  witli  a  piece  of  stick,  or  in  thmtfif 

>  the  weft  tnrougn  its  interstices ;  would  naturally  suggest  the  use  ol  ttidtl^  fer 

opening  the  alternate  threads  of  the  warp,  and  beating  up  tiie  weft.     For  vstf 

of  assistance,  our  primeval  weaver  migltt  fasten  the  ends  of  hia  warp,  wbicb  vt 

will  conceive  to  have  been  longstripcs  of  the  inner  bark,  to  the  stumpcorbMifb 

of  trsos.     With  his  sticks  he  would  then  be  able  to  operate  with  ootijpmtiff 

rapidity  and  excellence;  and   as  it  couUl  not  fail  tu  escape  liia  notice,  nor  tJot 

I  of  the  by-standers,  that   the  alternate  threads  of  the  warp,  divided  into  iw-t 

distinct  sets,  were  alternately  raised  and  depressed  by  the  sticks,  and  that,  soim- 

times,  from  accidental  circumstances,  some  of  the  threads   of  the  warp  em 

raised  or  depressed  by  a  pull  instead  of  a  push  ;    hence  we   may  ima^e  ihn 

some  coutrivauce  resembliug  or  performing  tlie  same  office  as  the  treadlaar 

lami  of  our  present  looms,  were  resorted  to ;  thus  we  have  a  complete,  iKaB|k 

rude   machine,   excepting   the   shuttle;    the   gri^dual    steps    to   which  ^ttaj 

contrivance  mu^t  obviously  hare  been  made,  by  the  weaver  6r«t  pokiDe,  sed 

sliding,  and,  finally,  as  his  manual  dexterity  increased,  ihrowmg  the  wefL 

As  the  early  history  of  weaving  is  involved  in  total  obscurity,  we  hsre  tliv 
endeavoured  to  trace  the  probable  origin  and  earliest  practice  of  the  ianotnik 
and  at  the  some  time  explain  the  really  simple  process  of  which  plain  wcirae 
consists.  In  fact,  the  process  is  even  now  conducted  in  India,  and  manysft^ 
eastern  nations,  by  similar  means  ;  the  weaver  perforuu  his  labour  in  tw  ffA 
air,  choosing  his  station  uiuler  trct-s,  whose  shade  may  protect  him  fron  Ita 
scorching  rays  of  the  sun.  Here  extending  the  threads  which  composite 
warp  of  his  intended  cloth  lengthwise,  between  two  bamboo  rollers,  wbiefa  ■! 
fastened  lo  the  turf  by  wooden  pins,  he  digs  a  hole  in  the  earth  large  Mo^  to 
^■contiiin  bis  legs  when  in  a  sitting  poHture ;  then,  suspending  to  the  bmubrfi 
tree  tbe  cords  which  oro  intended  to  cause  the  reciprocal  rising  and  dtpistfif 
of  the  alternate  threads  of  his  warp,  he  fixes  underneath,  atid  conneetM  *ii^ 
the  cords,  two  loops,  into  which,  inserting  the  great  toe  of  eiilter  foe^  kt  i 
ready  to  commence  his  opcrationa.  The  fllmttlc  with  which  he  cauMitfaetfV 
threads  or  woof  to  interlace  the  warp,  i«  in  form  like  the  knitting  neMUff  Bsl 
being  somewhut  lunger  than  the  breadth  of  the  warp,  is  made  to  pifcfde 
uthcc  of  a  baton,  by  striking  the  threads  of  the  woof  close  up  to  ea^ 
With  this  rude  apparatus  the  patient  Indian  succeeds  in  weaving  fabrrcs  wfci 
for  delicacy  of  texture,  coimot  be  surpassed,  uid  can  hardly  be  Hvall^bf 
Kurnpcon  weaver,  even  when  his  labours  are  aided  bv  \hm  moM  lUai 
machinery. 

The  machinery  bv  which  the  process  of  weaving  is  ci^-  this 

vanes  but  little,  wh.itever  may  be  the  material  of  the  fjit..  <iiAfiaM_tt 

looms  fur  weaving  silk  or  wool,  chiefly  consisting  in  the  greuicr  Mabtt^H 
strength  of  the  latter,  on  account  of  the  greater  coarseness  and  elMtiC%^^|^H 
find  the  thickness  of  the  cloth  woven.  ^^ 

Of  Inte  years  there  have  been  numerous  and  great  improvemeats  in  wnMi^ 
itiucliinery,  and  these  have,  to  a  great  degree,  superseded  the  msobaaiimsf  ^ 
lust  centur)'.  Nevertheless,  the  old-fashioned  comllion  loom,  for  weaving  ptsia 
■ilkw,  being  still  extensively  used,  especially  ii  <■!'■''■  ■!'  ■■  -  ->■-':  — "ifl«w» 
our  account  of  the  mechanism  employed,  by 

A,  in  the  annexed  figure,  is  a  roller  callea  v.v.  .  ^  ri«sk 

ij  wound  as  it  is  wove;  at  one  end  it  has  a  ratchet    -  -c,  M 

prevent  lis  running  back  :  at  the  snme  end  it  ha«  also  I  •  '4  ^ 

turned  by  puu'm^  u  fe\Av:k.  \u  ihcse   holes:  at  the  olh.  -  ■  ■  i 

another  roUer  I,  on  w\v.c\\  \i\fc  ^mv^'v*  ^qwA ,  xKwk  Vv*..  ,.  ** 
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Wnpprd  rounrl  f(,  the  ends  of  which  cLre  Bttftchrd  to  a  tar  il^  which  hu!>  n 
'M-lit  liMM  .  1'.  It-  t,t  t\\n  mcHiia  a  rvaistancr  i*  cAUaed,  whi**h  prt-vcnls  the 
ff'  •nt,     V  f  nre  culled  laroei ;    ihey  art^  ench  composed  of 

l'  I  ^rhich  nrc  fustcned  a  great  number  uf  thri.'«i!&;  to  the 

*  are  4'«iiUMi(-'ii  two  cord«  ij  I,  which  |ms8  0vrr  pttllep,  A,nd  arc  fant^iu'd  to  Ih* 
/i  of  the  hnio  F  ;  the  lowrr  hara  of  each  lame  nre  connected  by  cords  with 
♦'»•■  1'  H;  the  workman  Pits  on  the  seat  P,  nnd  plnces  Ins  feel  upon 

til'  :  lu  they  Ate  coitilfcled  logethtT  by  the  curdti  y/,  when  he  pn^uea 

down  one.  It  will  raise  the  other,  and  the  lamea  with  them;  n  gri-ut  luimber  of 
thrcAd«,  nrcnrding  to  the  width  of  ihe  cloth,  nr«  wound  round  the  yarn 
bram  1  and  are  tiretcbed  to  the   cloth-be«m  A ;  the  middle  of  the  threadf* 


ifvYtich  compofie  the  lamet  E  F,  bare  loops  colled  eye*  in  thctn,  throueh 
which  Uie  tlireoj:!!)  between  the  rollers,  which  are  rttlled  (lie  warp,  are  passed ; 
ihe  first  thrend  of  the  wurp  pocs  through  the  loops  of  the  lanifS  E,  the  next 
Mttached  to  the  luine  K,  and  ku  on  ulternately  ;  by  this  means,  when  the  wenver 
priM*M  down  one  of  the  trendlett  witli  hiii  foot,  and  raises  the  oUier,  one  lame 
limwa  up  f:\cry  other  thread,  and  the  other  sinkn  all  llie  rest,  so  as  to  make  an 
opening'  Uetuieen  the  sets  of  thread.  L  L  is  a  frame  moving  on  a  centre  at  the 
top  i<f  tJic  fi/iine  L>r  the  loom;  L  L  nre  the  two  upriglUd  oi  the  frame;  /  is  the 
bar  that  conticctM  them  ;  M  is  a  fr.itne  carrying  a  great  number  of  pieces  of 
aplit  rred,  or  aometlniesfine  wire, at  equal  distances;  between  these  the  threads 
of  the  warp  ore  pa«»rd;  the  frame  hein^  supported  by  a  piece  of  wood  called 
the  tthuttti^ruce,  which  is  fastened  into  the  front  of  the  pieces  L  L ;  each  end 
of  this  pit'L'u  has  bimrds  nailed  to  tiie  side.%  ro  as  to  form  troughs;  at  a  small 
distance  above  these  are  6xed  two  vet y  sinouth  wires  \  their  use  ia  to  guide  the 
two  pit-res  jw  y,  called  peckers  or  driver-* ;  to  each  of  these  pieces  a  string  is 
favtened;  and  thene  strin^is  arc  tied  to  a  piece  of  wood*  which  the  weaver 
holds  in  his  hand,  snd,  by  snatching  the  stick  to  either  side,  draws  the  pecker 

for'-"- '-  - "--  -'■"  ^ '  -:    V  the  shuttle  (which  is  to  be  laid  in  the  trough 

Wi  vf,  and  drives  it  along  across  the  race  m  into  the 

otti  the  pecker  olong  to  the  end  of  the  wire,  ready  for 

ill  it  back  ugoin.  and  so  on.     The   endi  of  the 

ah  ^  it  has  a  large  mortise  through  the  middle  of  it, 

in  loed  n  quiil  containing  the  yarn  ;  also  a  glass  eye,  having  a  hole 

in  nhiHi  cninr-s  the  end  of  the  thread;  und  two  small  wheels  to 

ni'>  The  operations  are  nt follow: — Tlw  workman, 

ait:.  the  slick  \\\  hi*  right  hand,  and  takes  hold  of 

vnv  or  Oip  liajj  ui  ibc  IVtttM'  L  L  with  his  left ;  pri>«»ea  his  foi^t  on  one  of  the 
Irrasil**  G  II,  which  hy  means  of  the  hirnhi  V.  T,  as  befotc  dcicn\K^«  \\V\\e% 


■•ti/wm%  ih«  tr8«dl«  be  before  kfpt  clown,  tinr) 

ifauL  he  with  Uh  left  h.tnd  drAWa  die  fnunv 

.  Uictt  r^tanu  it.     'Die  use  nf  this   is  to  befit  the  Inu  i) 

.>uu«  s:ii»e  up  tu  tlie  one  that  wa^  tbruvn  before  it.  bv  tWiptd 

los  brought  the  frame  h  L  back  tu  iu  onj^iui  ptalsis^ 

«arp  by  the  treadle,  he  throws  the  shuttU  Hf^in;  «k« 

^  uMwicr  Mushed  about  twelve  or  fourteen  inches  of  cloth.  h«ra^ 

ih^  t^  mllT  A  with  Uie  stick,   as  before    described.     Some  nry 

.¥m»  wdl  Cbrow  the  shuttle,  and  perform  the  other  operation*,  it  ik 

>  uosMS  per  mioate. 

.  <•  u  ibe  cummon  kiud,  gJ'f^At  difficultica  hare  been  experienced  a 

jil  or  ram  to  come  ou*  the  bobbin  or  Rbutilc-cap  withanunifoa 

*nii:h  it  is  impossible  to  produce  a  ^uud  and  even  cloth;  toreacilf 

'ia«»et.  of  Clerkenwell  Green,   lately   inTented  an  impnifW 

'I  he  obtained  a  patent;  and  as  the  construction  uf  thete  sanOks 

;  intly  appHcahle  to  wearing  all  kinds  of  materials,  indodiig^ 

wire  i^auze,  we  annex  the  following  description  of  lk«iB,fiH 

a  ^o.i;icAUoa  — 

loUui  Mftiwxud  figures,  ]  represents  a  lonKitudinal  section.  and2atnnmni 
affile  improred  shuttle;  in   thiii  example,   adapted   to  the  wea*ui(  •/ 
ss,  or  other  stiff  materiQln,   fi  a  '19  the   bony  of  th«  •buttle,  miM 
v^  hod  vood,  tnd  tipped  with  metal  at  the  extremiiica,  as  tisuol ;  6  is  the  bobba 
>*0  ««ft  raUttr,  made  like  a  pulley,   and  turning  upon  a  polished  pia  pM| 
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tu  axt4,  in  the  morticed  cavity  e,  made  in  the  aide  of  Ihc  thotife;  ll» 

iiUi^  4d.iptt^d  to  be  taken  nut  easily,  that  the  bobbin    may  tw  rMiiorrd  «> 
l^aa^ed  with  fjicility,  as  uften  an   may  be  desired ;  d  is  the  regulating  ipH^ 
**    '  M  mentioned,  the  ends  uf  which  are  bent  round  and  fixed,  by  driving  Am 
tbtf  wood.     To  this  large  spring  is  fixed  a  smaller  spring  e.  so  mrrr^  v^ 
preset  upon  the  up{>er  surface  of  the  bobbin  ;  at/  ia  an  adj>: 
of  whicli  is  sunk  into  the  upprr  port  of  the  reguJatinj?  np^ 
A-uinirtg  entangled  ^rilh   the  threads  of  ttie  warp;   >' 
;-L'rted,  and  wurks  in  a  fitted  nut  in  the  Inside  of  tli 
turned,  the  smull   curved  sririnp  is  caused  to  press  v..u 
c  upon  the  »ui-fiice  of  the  bobbin,  th»?rcby  creating  a  greater  or  I 

ce  for  regulating  the   tension  at  which  the  yorn  sh.ill  be  tit..- ». 

,  and  through  the  eye  y,  of  the  shuttle.     The  upper  and  lower  lUf&Mi 
»huttle  are  fonncd  concave,  (as  shown  by  /Vy.  a.)  in  order  that  iW  brlri 
>tf  Adjusiiiig  spring  mny  br  «unk  wiihin  it.  no  as  to  prevent  ihtir  eitmtng  is 
tact  with  the  thrcadn  of  the  warp-      TIic  regulating  spring  i<  in  some  d^n 
by  the  patentee  within  the  cavity  c,  when  a  hole  ia  mad 
shuttle,  for  the  insertion  of  a  turn-screw,  to  operate  uy  . 
■<i*w  <,  Jind  regulate  the  tension.     By  another  inndiJicaLion,  Ihr  |u:*-au-<  iofiJ 
fw  «Ji'uttIe  likf  u  box,  with  the  lid  sliding  in  grooves,  or  binced  on  ;  m  mhA 
.'ulaling  spring  is  to  be  fixed  on  the  lid,  or  one  of  il.        ' 
I  lired  pressure  to  thebobbin.     In  weaving  article* 
I  il  shuttle,  acHsing  or  tube  of  some  ela^^tic  sti'-'-- 

.,  ■,.■  bobbin,  shown  by  dotted  hnes;  thi»  tube  1. 

f  t\uf  wire  to  pass   thrnu^h;  and  by  ch«rly  •• 

,  >•  coil  of  wire  frcai  unwinding,  bucummg  loose,  • 

t.  I)?  dmwn  off  evenly  and  regularly,  as  it  may  be  r 
V  7TV  b\\ff  and  budt  the  yalclitee  recommends  iJie  rtnploymnt  >*  ■ 
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ir  of  siimll  steel  rollers,  to  be  fixed  iienr  the  eyc-hoUs,  by  which  meana  the 
rire  will  ruti  otit  with  considerably  less  friction. 

Th»  annexed  fonn  of  xlmttlc  is  adaptcKl  to  tlie  weaving  of  fabrics  uf  silk  ur 
any  other  mnterial.  it  is  hallowed  out,  as  described  in  the  former,  for  the  re- 
ception ol'  the  bobbins,  which  are  three  in  number ;  these  bobbins  being  charged 
wiih  the  thruail  ur  yarn,  niav  be  worked,  one  after  another,  with  the  saiuu 
coloured  thread,  or  with  thread  of  diiTerent  colouni  succeMively,  for  weaving 


figured  goods ;  and  when  it  is  necessary  to  change  the  colour,  it  will  only  be 
requisite  to  break  ofTthe  end  of  the  weft  done  with,  and  draw  the  end  of  the 
other  colour  through  its  eye  or  oponiiij;.  The  springs  and  screws  in  this  shuttle 
are  similar  to  thnse  described  in  the  Hrst-mentioncd  &luittle,  and  therefore  need 
not  be  partieulnrized  again.  Any  numUerof  bobbins  may  he  employed  in  these 
shuttles,  according  as  the  nature  of  the  work  may  render  desiraole. 

Power-looms,  or  sucli  as  are  worked  without  the  intervention  of  manual 
labour,  were  firat  suggested  by  Vaucausin,  in  1747,  but  the  subject  was  neglected 
until  the  year  1784,  when  the  idea  occurred  tu  the  Rev.  Kdmnnd  Cnrtwrighl, 
of  tf^acittff  by  power,  in  consequence,  it  nppcars,  of  the  success  of  A  wkwright  in 
Bpinning  by  power.  Me  commenced  the  construction  uf  a  loom,  which,  altliough 
ft  very  clumsy  machine,  satisfied  him  of  the  practical  efticiency  uf  the  prniciple; 
and  accordingly  he  took  a  patent  for  his  invention,  in  1785,  and  subsequently 
he  obtained  a  series  of  fresh  patents  for  succesive  improvements  upon  the  original 
plan.  At  length,  in  1790,  the  first  manufactory  with  power-looms  waa  established 
at  Uoncaster,  in  Yorkshire,  which  was  worked  by  a  steam-engine  ;  and  in  it 
were  made  muslins,  calicoes,  anil  other  fabrics,  equal  to  those  made  by  hand- 
looms.  Shortly  afterwards,  a  Mr.  Grimshaw  attempted  the  introduction  of 
Cartwright's  power-lnoms  into  Manchester;  a  large  factory  was  erected,  and 
partly  furnished  with  the  machinery,  when  tlie  whole  was  burnt  to  the  ground,  sup- 
posed to  be  the  act  of  incendiariei.  This  circumstance  deterred  other  monufaclurera 
from  adopting  power-looms,  for  a  considerable  time ;  and  the  prosecution  of  this 
important  invention  was  probably  in  a  great  measure  delayed  by  the  iiidiflerence 
manifested  by  Mr.  Cartwright  himself  to  the  matter,  owing  to  his  mind  having  be- 
come absorbed  in  other  inventions,  from  which  he  expected  more  gratifying  results. 
These  obstacles^  which  beset  the  invention  of  the  power-loom  at  the  early  stage 
of  its  introduction,  were  by  degrees  surmounted,  and  manufacturers  vied  with 
each  other  in  fflecting  and  maturing  impruvements  in  \U  dutaiU,  which  became 
the  subject!  o^  very  numerous  patents.  A  fiiithful  deacriplioti  of  only  the  merit«i- 
rious  portion  of  the  mi^chanical  comhinations  and  curinu.s  movementJ  that  the 
puwer-lm»m  has  been  the  cause  of  bringing  into  operation,  would  alone  fill  a 
large  volume.  In  making  a  selectiuii,  therefore,  of  one  or  two  of  those  inven- 
tions for  illustration,  the  reader  must  not  consider  them  as  detracting  from  the 
merits  of  others,  an  (here  are  many  nf  equal  intrinsic  worth. 

TIte  first  |>ower-loom  we  shall  describe  was  patented  by  Mr.  Kendall,  ot 
Patenioster-row,  in  the  year  1825  :  our  attention  was  drawn  to  the  subject  of 
it  by  the  following  notice  of  the  invention  in  thu  Timet  newspaper,  on  the  2'lth 
of  June,  1H.)6.  " This  loom,"  the  editor  observes,  '' is  etiectual  and  simple:  a 
boy  of  twelve  years  of  age,  with  a  proper  fty-wheel,  would  find  no  difHculty  in 
turning  six  or  eight  of  them.  The  number  of  looms  one  weaver  is  capable  of 
working,  must  depend  on  two  principal  objects.  l*lie  quality  of  the  goodi 
manufactured,  and  the  quality  of  the  materials  made  use  of,  varying  from  two 
to  five  looms,  such  as  persianit,  sarcencta,  levantines,  and  poor  satins,  which, 
with  good  materials,  require  little  attention.  Rich  workn,  with  an  able  weaver, 
and  good  materials,  wilt  be  able  to  work  two  looms,  with  an  addition  of  some 
light  work  before  mentioned,  'ilie  work  is,  of  course,  better  than  that  performed 
occordntg  to  the  old  plan,  by  hand, — the  machine  acting  more  steadily^  aud 
operating  with  leas  of  sticking"     Having  called  uyou  X\\e  i[ti&\en>AC,  wv  cv^wvc:^ 
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WOTCD  by  it:    herein  cnnststa  one  of  lU  chief  ckcellencicR;    far  • 

who  has  nevrr  leen  &  power-loom  in  his  life,  oiay  at  uiiuu  procertl, 

1  4oy  iti&lmclioit,  to  arrttnge  the  several  matters  preparatory  to  the  act  of 

^.  in  the  luanner  he  hai  been  accustomed  j  and  afterwards  tee  all  the 

ed  and  «iicc«8sive  movements  in    weaving  executed  with  tlie  ulmoat 

1  in  the  foregoing  engraving  exhibits  a  front  view  of  Keodall'i  [lowor- 
a  which  all  the  principal  parts  may  be  leen :  a  o  a  is  tlie  framing,  6  ia  a 
bg  shaA  or  b^r,  which  is  put  in  motion  by  lli«  actiun  of  a  pinion,  (par- 
kIiowm  by  yifj.  3,)  taking  into  the  spur-wheel  c ;  d  ondr  are  two  cama 
:t  upon  tlie  levprf  i  i,  the  same  being  connected  to  the  spiral  Mpring  ir, 
motion  to  the  shuttle.  //  are  two  wipers,  which  operate  on  thf  ballon 
ffj/  are  two  other  wipetS|  acting  upon  the  two  treadle  levers  h.  II  arc 
biers,  whiidt  raise  and  depress  tlie  hamess.  m  m  are  the  swords  of  the 
n  M  arc  two  vertical  rods  in  connexion  with  the  shuttle,  o  0  is  the 
hutlle-race,  pp  are  the  drivers  aliding  upon  horizontal  wires,  which 
tcly  |iro|>el  the  shuttle.  9  is  an  iron  bar,  carrying  varioui  levers  as 
entioncu.  r  is  the  fVont  bar,  supporting  the  brackets  which  carry  the 
i  ia  the  breast-roU.    U  the  long  marches,     v,  the  ihorl  marches. 


less  and  beddles.     y^  th**  reed  or  slay,     z,  the  corda  conuectin^  1\\« 
with  the  long  marchM.     i  1,  the  corda  cot\necVu\f;  t>i6  Xoiv^Vv^ 
matches ;  juiif  m  2,  those  which  connect  t^lke  \oTi%  xAvt^v^  ni\'0\  ^^ 
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lumbler?,  llie  several  email  ipiral  ipriiigi  repreeeuled,  are  fox  c1i« 
giving  steadiness,  aud  the  necessary  Lcnuon  tu  the  purdt.  wiOi  wlii 
oontiecU'd. 

fiff.  2  represents  a  series  of  treadles,  (wliich  may  consist  of  Uif 
required,)  with  llie  end  view  of  on  additiooul  bar,  vbich  it  is  nrcestu 
duce,  when  iho  weaviri'^  i^  uf  sticlt  a  nature  as  lo  require  tlicf  npcnitini 
than  two  treadles:  in  Fitf.  1   is  iihown  a  senVs  of  no!.  ' 
treadle.t,  (marked  2  upon  the  bar  g ;)  thia  bar  in  Fig. 
four  wipers  d,  which  act  successively  upon  the  four  irt...ii  ^  r  i.4 ,..  im. 

7*he  intention  of  the  dia^jrani  /'ly.  3  is  to  show  tlic  method  Mdnp(l 
patentee,  for  throwing;  the  revolving  shaft  in  and  out  .if  ".-  .r     .-.  » 
exhibit  the  mode  hy  whieh  the  power  is  applied,     d  is 
is  u  small  bent  lever,   attached  to  the  box.    /  is  a  sli  : 
latch  ^,  by  a  cord,     /i  A  is  a  long  righl-angleci  lever,  furni^fheu  at 
with  an  inclined  plane,  for  lite  purpone  ot  putting  the  wtivel  in  ah< 
a  IB  the  lever  connected  with  the  clutch,  and  is  operated  upon  by  Um 


F!g.  \. 


The  action  of  this  machine  ia  wholly  efTected  by  the 
-fV'  ^.">  *bc  top  of  the  loom,  which,  as  already    '. 
fnur  wipem,  unii  twu  tktu*  ot  snails.    The  two  ■ 
rcvcilve,  operate  on  l\vt  \it\ex  k,  ttnJ\  tow«  ^^\t\^»»o^^ 
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lel^  on  ft  lever  each,  1 1;  tiie  ruvviTV  tfiid^  of 
?rtical  rode  »  n,  Biispendcd  from  a  brackvt  hi 
itrc  likevise  connected  by  a  spiral  spring  u\ 
necetsary  periods  may  cause  the  8priii£^  to 
levcni  ill  traveriing  ilie  cam«  meet  with  a 
e  di«teridL-d  spring  suddenly  cuntracta,  and 
The  other  two  wipers  g  j,  act  upon  two 
ipcuing  for  the  piLSsnge  of  the  shuttle;  one 
J  ihooti,  causing  theac  cams  and  wipent  to 
to  perform  the  whole  operation  required  iu 

plex  wearing,  when  more  than  two  treadle* 
oduced,  equipped  with  as  many  wiperi  as 
ploL'cd  at  equal  distances  on  tlic  circumfe- 
ssary,  as  the  priucip-d  bar,  in  making  one 
wice ;  therefore,  in  order  to  work,  over  the 
le  principiil  bar  m  this  ctise  must  make  two 
econdnry  bar.  If  five  treadl'^a  be  required, 
I  a  half  revuluttoiis  to  one  of  the  secondary 
treadles  used  in  "  plain  complex  weaving." 
re  are  regulated  by  cog-whuets  upon  their 

to  the  nature  of  the  work.  If  a  greater 
an  the  hand-loom  is  able  to  accomplish, 
of  the  jacqufurd,  mounted  upon  the  loom. 
mving." 

icribe,  U  the  invention  of  M.  De  Bergtie.  a 
come  to  this  country  with  it.  under  the  im- 
1  not  previously 

British  mecha- 
n  several  of  liin 
9  of  originality 
n  we  have  also 
t  work,  and  can 

a  very  efficient 
>recediug  page, 

of  the  macnine, 
incd  and  follow- 
clion.  a  is  the 
f  which  ail  the 
leously  or  sue- 
)f  this  shaft  in 

the  lay,  which 
itu  of  a  band  or 
ing  over  drum- 
at  e,  and  the 
akes  it  a  power- 
M  a  spur-wheel, 

0,  and  its  rota- 
/,  fixed  at  each 

This  motion  is 
g.  5,   where  the 

/the  eccentric 

path  or  race  / 

Dent  arm  to  ii 

which  is  fixed 

IS  upon  a  centre 

inc  of  the  tnom  ; 

causcH  the  lever 
:hftl  Tcry  stfndy 
I  good  wcttvin^. 
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In  llio  middle  of  the  shaA  a,  is  a  broad  wheel,  (not  tliown.)  id  iIm 
wliich  ore  made  two  deep  ^oovei,  »o  inclined  to  vacb  other  m  to  vfM  Ifel 
middle,  tike  the  letter  X :  in  theie  grooves  a  prnjecting  pin  from  ike  ihoalt- 
rod  works,  su  that,  bv  the  rcvolutiou  of  the  wheel,  the  «aid  pin  traH'HuttWX 
groove  from  side  to  stde,  and  the  shuttle-rod,  turcbg  upon  a  fultrrum  jml  tWi* 
It,  is  tlirowu  from  tide  to  side  altetiiately ;  and  the  upper  end  nf  t^c  saU  tU 
oeing  connected  by  cords  to  driven*  whicti  slide  upon  a  polishv  ■  -si  iia 

channel  of  the  lay.     The  shuttle  is  impelled  buckward«  and  :  .  r^i^ 

the  warp  by   means  of  the  treadles,  which  aic  worked  by  a  Licculiax  ccSMtne 
movement,  om  will  be  explained  by  refereace  to  tlie  annexed  A^.  9. 

At  /  /,   the  ends  of  the  levers,  (seen  in  section,)  arc  connected  to  lh»  hori^ 
xontal  levels  f  r,  (answering  to  the  ueadles  of  the  common  loom.)  which  twi 


Upon  D  joint  at  the  back  of  the  loomn.    llieolherends  of  the  leTen«rc6i 
with  steel  pins  x,  which  work  iu  two  eccetitric»    huving  the  pecoiuriT 
grooves  delineated  in  the  figure,  as  the  said  eccentrics  revolve  upon  tbnrNBini 
axis  a;  the  revolution  of  these  eccentrics,  it  will  be  perccired.  crtiii*^  th* 

f)in9  alternately  to  tlaverse  along  the  external  groove,  and  : 
leart-shaped  groove,  which  produces  that  peculiar  vibration 
and  tlic  required  reciprocation  of  the  lames  //,  to  open  the  tl' 
after  each  successive  shoot.  The  reed  or  cane,  which  is  llic  :. 
ment  for  beating  up  the  threads  of  the  woof,  is  situated  in  thu  l.*v  <>!  tummC 
The  cloth  as  it  is  woven  paues  over  the  breastrbeam,  and  winds  itAel/  at  tlf 
roller,  which  receives  Hs  motion  by  a  toothed  wheel  fixed  upon  it,  uad  apuuso 
upon  the  same  axis  as  the  ratchet-wheel. 

In  a  lecture  delivered  by  Dr.  Birkbeck,  at  the  London  Mechanics*  fnttiratn**) 
on  the  subject  of  weaving,  thin  loom  was  publicly  workeil,  when  it  was  fDUDil  i» 
weave  at  the  rate  of  a  yard  and  a  quarter  per  hour  of  gros  de  NaplnL 

Some  successful  attempts  have  recently  been  made  (o  pmduce  a  figured  or  Mthsr 
variegated  pattern  in  silks  by  plain  weaving.     It  is  etri;ri»il  In  cMmm'tJDff  l^« 
weA  or  woof  of  two  dififerent  coloured  threads  twisted  tn 
of  silk,  of  silk  and  wonted,  or  of  linen,  cotton,  and   r.' . 
The  more  the  colours  are  rontrnsled,  the  more  bril! 
Long  specks  or  si>ols  are  produced  by  twisting  th 
'lort  or  minute  ones  by  a  hord  twist.     'ITie  wnrp  ul   the  ULi . 
»ool  are  comfioscd  of  a  similar  or  diOerent  arrangement  of  f 
•light  vartalions.  a  great  divemity  of  pretty  natter m  may  be  <•(;•; 
A  patent  waa  taken  ou\  \u  \^i  h^   Mr.  W.  G.-aham  of  GW^ 


WEDGE. 


877 


self-acting  Umple  tn  be  uaed  in  the  operiitioti  of  weaving  by  power  or  hand  loonu." 
fjr  the  purpose  uf  keeping  the  fabric  at  the  width  the  reed  leaves  it.  The  in- 
venuoQ  consists  in  an  apparatus  affixed  near  each  end  of  t}ie  breust-bcani,  wliich, 
being  acted  on  by  the  swinging  of  the  lay  in  beating  up  the  wetl,  are  caused  to 
upen  and  shut,  and.  by  mean^  of  these  apparatuses,  the  cloth  is  held  to  the  width 
at  which  the  reed  leaves  it  after  beating  up  the  weft. 


The  above  is  a  perspective  view  of  the  apparatus,  a,  is  a  pbte  which  is 
afiixed  to  the  hreast-beam  oftlie  loom  at  the  slot  at  b,  bv  means  of  a  screw-bolt 
passing  through  the  brcost-beom  ;  and  where  different  widttisof  fabric  arc  woven 
la  the  same  loom,  the  temples  must  he  so  constructed  as  to  albw  of  being  brought 
nearer  to,  or  farther  from  each  oUier,  by  means  of  the  slots  formed  in  the  pUte 
0.  On  to  the  plate  a  is  fixed,  by  means  of  a  screw^  another  plate  c,  liaving  a 
projection  dj  which  u  turned  down  at  riglit  angles  at  e,  the  object  of  which  will 
be  hereafter  described.  The  outer  end  of  the  plate  c  is  turned  over,  so  as  to 
produce  a  parallel  plate/,  having  a  space  between  them;  ^r  is  a  spring  affixed 
to  the  plate  c.  by  nvelting  or  otherwise,  and  on  ihe  face  of  ihts  spnng  is  formed 
teeth  or  grooves,  cut  in  a  line  with  the  direction  of  the  cloth,  these  leeth  or 
groo^'cs  being  intended  to  hold  the  cloth  when  the  spring  is  pressing  upwards 
against  the  plate/;  i  is  a  lever,  which  has  iu  fulcrum  nt  J,  on  the  plate  a  ;  and 
at  one  end  of  the  lever  i  is  formed  a  projecting  wedge  >Gr,  whicii  is  pressed 
between  the  upper  plate  /  and  the  spring  g  every  lime  the  lay  beats  up  the 
weft,  by  the  lay  coming  in  contact  with  the  other  end  i  uf  the  lever  i,  this  and 
i,  being  turned  down,  as  shown  in  the  drawing,  for  that  purpose.  There  is  to 
he  one  of  tliese  Dpparatusea  placed  near  tlie  breast-beam,  tliai  is,  in  such  a  position 
that  ibey  shall  just  embrace  the  outer  edges  or  selvages  of  the  fabric,  between 
the  plate/  and  the  spring  y,  and  they  are  so  placed  us  to  take  hold  uf  tlte  fabric 
as  near  as  possible  to  the  point  at  which  the  reed  strikes  up  the  weft ;  but  Uie 
reed  is  prevented  being  injured  by  the  bottom  of  the  lay  coming  in  contact  with 
the  parts  e,  which  stops  ilie  lay  from  approaching  too  near  to  the  temples  at  the 
beating  up  the  weft ;  and  at  the  time  the  lay  has  nearly  finished  its  stroke  it  comes 
against  the  part  /  of  the  lever  i,  whicIi  -liives  the  wedges  k  between  the  plates 
/and  the  springs  y,  and  causes  them  tu  separate  to  permit  the  fabric  being 
drawn  tlirough  them ;  but  immediately  qd  the  receding  of  the  Iny,  after  having 
beaten  up  tlie  weft,  the  springs  j;  will  press  up  against  the  plates/,  and  retain 
the  cloth  between  tliem,  the  wedges  k  being  forced  out  by  the  pressing  up  of  the 
springs,  and  by  this  means  the  fabric  will  be  kept  to  the  width  at  which  inc  reed 
leaves  it. 

WEDGE.  A  simple  machine,  of  great  utility  in  cases  where  an  immense 
pressure  and  little  motion  arc  required.  The  wedge  maybe  considered  a  modi- 
fication of  tlie  inclined  plane,  to  which  in  many  cases  it  is  strictly  analogous, 
differing  only  in  the  circumiftonce  tlnit  the  body  to  be  moved  is  drawn  along 
the  surface  of  the  plane ;  but  in  the  wedge  the  plane  is  made  to  move  by  percus- 
sion beneath  the  body  to  he  raised,  or  between  the  surfaces  to  be  separated. 
Wedges  are  frequently  employed  for  b-plltting  masses  of  timber  or  Atone;  ships 
are  raised  in  docks  by  wedges  driven  under  their  kccU.  Sometimes  they  have 
been  employed  to  restore  q  declining  edifice  to  the  peT\tet\<^cu\u  ^cavCvvg^.    V. 
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the  (iniievMl  cut  the  wedve  a  c  b  it  em[»]o)'ed  in  cleaviDg 
wood,  flntl  iti  mechtinical  power  tn  efltimated  bv  ihe  pro- 
portion   of  n  6   tp  rf  c.     T!iU  is  somelim«  ditferciiily 
stated,  uiid  it  h  ditficult  to  «ut«  positively  \r\itit  is  the 
exact  power  obtained   by  the  uie  of  the  wcdgo.  w  i*.  u 
fTfnerally  driven  by  blows  of  a  mflllctor  hnniincr:  there 
can,  however,  be  no  doubt  that  the  penelmting^  power  iii 
increased  by  increasing  the  length  a  c,   in  prnportion  in 
l)ie  brcodlh  a  b.     The  wed^i',  in  part,  owes  its  value  to 
K  quaUty  which,   in  most  machines,   is  a  diminution  of 
their  effect,  i.  e.  the  friction  that  arises  betveen   it  and 
the  subitance  it  divides.     Were   it  not  for  the  immense 
friction  which  obiains  in  the  use  of  the  wedge,   it  would 
recede  to  its  original  position,  hetweuii   the   successive 
blows,  and  thus  no  progress  would  be  made.     Instead  of  this,  h 
the  pressure  and  adhesion  of  the  surfaces  prevent  the  recoil,   <■'■ 
aion  of  shght  blows  effect  a  result  whicli  previously  might  h:^^ 
beyond  human  power  to  realize.      All  cutting  and   piercing  loctrutncvti. 
knives,  chisels,  razors,  nails,   pins,  &c.,   may  he  considered  &^  wfd^^rs.     Tht 
angle  of  tlie  wedge,  in  these  cases,  is  more  or  less  acute,  acc><'  •'  pO' 

poses  to  whicli  it  is  to  be  ap|i1ied.      The  mechanical  power  o;  :  -  u  cf 

course  increased  by  diminishing  the  angle,  but  as  thit  diminisrhiS  the  birengdk 
of  the  instrument,  there  is  a  practical  limit  lo  this  increase  of  pnwiT.      Id  trai 
intended  fur  cutting  wood  the  angle  U  generally  about  rtO*.     For  iron  i(  i| 
50a  to  60o  ;  and  for  br»ss  from  80o  to  90o.     Tools  which  act  by  pre* 
be  made  more  acute  than  those  which  are  drAwn  by  uercuvsion,  and  Ui 
the  KofYer  the  s\ibstance  to  be  divided,  nnd  the   leitt  liic  poiver   rc<fatrr4  to 
upon  it,  the  more  ocute  mav  be  the  ctautruction  of  the  wedge. 

WEIGHING-MACHINKS  hare  been  de>*rrihed  by  us  undw  lb* 
IUlaxcBi    in   which    article,    however,    we    have  ^ 

omitted  a  notice  of  the  annexed  ftingiiUr  but  miu- 
ple  und  itscful  contrivance,  the  invt'niion  of  Mr. 
Hawkins^  of  Flei't-strcet.  It  is  colled  I  he  hydraulic 
weighing-machine,  and  i«  chiefly  dcfii^aiod  for  do- 
mestic use.  a,  in  the  annexed  figure,  dciiutcs  a 
cylindrical  vessel  made  of  tin  and  japanned,  and 
parrty  filled  with  water;  b  is  another  cylinder  of 
tlie  ;<ame  kind,  but  of  less  diameter,  resting  upon, 
or  floating  in  the  water  contained  in  n;  cis  agr.i- 
dnated  scale,  with  a  gloss  lube  running  up  tlie 
middle,  fixed  tu  the  exterior  cylinder ;  the  buttoni 
of  this  tube  opens  into  the  lower  part  of  the  cyhu- 
dcr,  therefore  the  water  always  standB  et  tJte  sauie 
level  in  both,  if  is  a  di&h  or  icale,  for  holding  the 
article  to  be  weighed,  the  pressure  oti  which  csuoes 
the  inieniul  cyiinder  tu  sink  lower,  and  raise  (he 
water  hij^hcr  between  the  two  vessels,  flie  level  of 
which  is  indicated  by  the  tube,  and  the  weight  at 
such  level  exhibited  on  the  swdc.  There  is  nf 
coui-se  a  Itahilily  to  change,  by  a  portion  of  tliu 
water  evaporating :  but,  by  leuviug  a  weight  iu 
the  scale  when  not  in  use,  and  poiwing  in  of  ii  small  quanti- 
sionally  to  bring  it  to  the  level  of  the  mark  on  the  scale,  an  olI 
raade. 

WEIGHT,     The  force  by  which  bodies  in   uir  prvss   luwu 
the  earth;  and  the  meuurt'd  (piantity  of  thai  hin-f.  in  imv  )i. 
of  it,     The  earliest  attempt  un  record  to  dehne  nu- 
by  referring  them  lo  tome  natural  ntandard,  was  ui.:^ 
reign  of  Henvy  IH.,  k.m.  1200  \  il  is  im  follows : — 

*•  An  EngliiiU  p«Ruv,ttt\W\  %  iV«\tt\it»^^>xu,\  uv^V^AMMlcll99Ene,»hiV*ri|^ 
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thirty-two  wK^itt  earn*  in  tlic  midit  of  the  ear,  nnd  twenty  pence  to  make  mi 
ouccp.and  twelve  oiincetune  pound,  and  ci^ht  pounds  liu  muktrn  gallon  of  wine; 
und  eight  gullnos  oF  wine  do  inuke  a  Lnndon  hu'>licl,  whluli  Uche  t^i^lith  parlor] 
aquarter."  These  weight*  and  measure*  were  n^jfiin  precisely  ipecJlied  luid  con* 
Hrmcdin  the  reign  of  Menr>-  VII.,  in  the  year  HilO.  Tlie  Hrat  statute  that  direct* 
the  u«c  of  the  aroirJitpoa  weight  is  the  twenty  fourth  of  Henry  VIII.,  whereia 
it.  id  direeted  to  be  nsed  for  weighing  butchers'  meut  in  the  innrkct.  though  it  hui 
been  nud  for  weighing  all  ^ind«  of  ct^urie  bulky  .irticles  of  ordinui7  con- 
minption.  This  pound  c«mi«itta  7000  troy  grainn  ;  while  tlie  truy  ponnd  contiiins 
only  57i30  prums.  The  Jifn-n'Mce  hotween  the  troy  and  nvoirdnpoU  weight  may 
be  more  eXJictly  determined  by  reference  to  the  annexed  tablet. 


7'rutf  Weight. 


XvSiA  of  a  cubic  inch  of  water 
24  grains 
20  pmnywetghta 
12  ouncet 


I  grftin  = 

1  pennyweight  = 
1  ounce  = 

1  pound  = 


Cubic  (nch«  of  wdt«r. 
.OO:i{)0ia571428 

22.81     .1         ,7 


A  cubic  inch  of  divtillod  water,  at  the  maximum  density  vrelghi  353  troy 
gmrrfl. 

Awurdapois  Weight, 


Ciibic  inohe*  of  wMar. 

27:c  ^rainx       = 

I  dram 

^ 

.10S31015626 

16    drams       = 

1  ounce 

=x 

1.73?[»li25 

16    onnce%      = 

1  pound 

= 

27.7274 

2S    piiunJ-*     = 

1  quarter  cwl. 

= 

776.3672 

4    c|uarter*  = 

1  cwt. 

= 

3105.4688 

20    cwt          = 

1  Ion 

=s- 

62I0.937«0 

1 75  troy  poundi     ^ 
175  troy  ounces     s» 


144  avnird\)poia  pounds. 
H)2  avoirdupois  ounces. 


By  an  act  of  pNrtiument  made  in  the  fifth  year  of  hit  late  majesty  George  IV., 

It  "^ '-d  that  there  tthould  be  adopted  on,   and  after  the  I»t  of  May, 

J  -  hnut  the  United  Kingdom,  a  uniformity  of  weights  nnd  meaiun^. 

'I  '  ■  '■«  n'.cordinjf  to  Mr.  Ciuttendge,  the  raliuunle  of  the  improvement 

hi'  ict   "Take  a  pendulum  wliich  vibrates  seconds  in  London,  on 

a'  I,  in  a  VAL-uum  ;  divide  all  that  part  therenf  which  lies  between 

thr  axil  uf  sufpension,  and  the  centre  of  oscillation,  into  391393  equal  poru; 
then  will  (en  thousand  of  tliosebe  oji  imperial  inch,  twelve  whereof  make  afoot^ 
id  thiily  ^ix  a  yard,  Tuke  a  cube  of  one  such  inch  of  distilled  water,  at  G2* 
irmpcrutiire,  by  Fahrenheit's  ihennometer ;  let  this  be  weighed  by  any 
Hgbt,  and  let  such  weight  be  divided  into  2524c8  equal  parts,  then  will  one 
ihouoand  of  stich  parts  be  a  troy  grain ;  and  7000  of  these  grains  will  be  a  pound 
*  ihe  operniion  liavinj?  been  performed  in  air.  Ten  pounds,  such  as 
lied  of  distilled  water,  at  62^  of  temperature,  will  be  a  gallon,  which 
>  on  tain  277  cubic  inches  and  274  one  thousandth  parts  of  another 
By  the  authority  aforesaid  it  is  altu  enacted,  "that  a  cubic  inch  of 
f'r  in  a  vacuum,  weighed  by  brass  weights,  aUo  in  a  vacuum,  at  the 
if  6'2<*  of  l-'ohrenheit's  thermometer,  shall  weigli  232.721  grains:" 
''-.B  Standard  measure  of  capacity,  as  well  for  liquids  as  for  dry  goods 
>  \  with  heaped  measure,  shall  be  the  gallon  containing  ten  pounds 

'veighl,  of  distilled  water  weighed  in  air,  at  the  temperittiire  of  62^, 
r  hi'ing  tliirly  inche<."     Tins  gallon,  therefore,  containing  277.274 
ii  about  onc-Hfth  greater  than  the  old  wine  gallon,  one  thirty -second 
cuter  than  the  old  dry  gallon,  and  one-sixtieth  less  than  the  old  beer  gallon. 
ight  curh  iniprrial  gallons  to  be  m  huihel, eight  such  Ws\iq\«  U>\k«ik  c^uX«\  oil 
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com  or  other  Sxy  qoods ,  tlie  quart  to  be  one-fourtlt,  jidiI  tlie  pint 

■bove  gallon,  und  nonr  ofihe^c  ntposures  In  he  hoaprd  up.      'Th» 

bushel,   which  will  thcrcfure  contain  eighty  pounds,  avMHu|ioi»,  of  «alrr.ff 

required  to  be  a  cylinder  vilh  a  plain  and  evcu  bottom,  the  rTirrni*  diamnlrr 

of  which  is  niueteen  nnd  a  haU'inches.     No  other  buiih<^  ii  to  be  «■»' 

ployed  for  coals,  or  other  commoditiea  usually  told  by  hi  -  art. 

WELDING.  A  lerni  applied  to  a  peculiar  proce»  ol  uuitiDg  piiifid 
iron  together  by  heut  and  pressure.  Tliore  nre  only  two  tnrt^l*  iuaotpdkU 
of  this  proci*«fi,  iron  and  pIsLina.  They  are  brought  to  u  whitr  hwmi 
fumnce.  and  joined  by  quick  and  forcible  hammering,  by  uhicli  they  imilei 
piece,  when  cxeculcd  by  skilful  workmen. 

WELD,  or  WOALD.     A  plant  cultivated  in  many  parts  of  this  kiiifrdopt, 
its  yellow  colouring  matter.    Two  sorts  of  weld  are  dlstinguishcU,  the  bi 
wild,  which  grows  naturally  in  the  fields ;  and  the  cuUirated,  the  »i:Jkji  i 
are  smaller  and  not  so  high.  The  latter  is  preferred  for  dyeing,  abouni' 
in  colouring  matter.     When  the  plant  has  arrived  at  maturity  lh« 
pulled,  muue  into  bundles  and  dried,  in  which  state  it  la  used.     To  gii 
nianent  yellow  to  wool  by  weld,  mordants  become  necesiary ;  but  wbcit 
with  alum  and  tartar,  it  takes  a  very  durable  and  fuie  yellow. 

WH.'ILE-FISHERY.  Tim  subject  being  bo  intimately  c,  i 
manufactures,  we  insert  the  following  arcount  of  it.  In  the  < 
by  Europeans,  every  ship  is  provided  with  six  boats,  to  each  <>i  orfui.  n 
six  men,  for  rowing  the  boat,  and  a  barpooner,  whose  business  is  to  stHke  tkt 
whole  with  bis  harpoon.  Two  of  these  boats  five  kepi  con«tantly  on  tbe  vatck 
at  some  distance  from  the  t^hip,  fastened  to  pieces  of  ice.  uud  nr4>  releiuwd  hj 
others  every  four  honrtt.  As  soon  &b  a  whale  is  perceived,  both  ihr  hcaia  set 
oat  in  purfuit  of  it,  and  if  either  of  them  can  come  up  befurt^  tinllt 

dncenoi, — which  isknowubybisthrowinguphistail, — ihebaij.  it*ip» 

his  harpoon  at  bim.  As  soon  as  the  whale  is  strtick,  the  men  m^c  up  one  ^ 
their  oars  in  the  middle  of  the  bont,  as  a  signal  to  those  in  the  »)np :  uj^tn  vhici 
all  the  others  set  out  to  the  assistance  of  the  first.     The  wlml  uimflilf 

wouitded,  swiins  off  with  prodigious  velocity.     Sometimes  he  ■'T**' 

dieularly,  and  sometimes  ne  goes  off  horizontally,  at  a  smalt  ticpiii  t»ri«i»  tkt 
surface.  The  rnpo  which  is  fastened  to  thehnrpoon  is  about  20Q  fathamsloii|. 
And  properly  coiled  up,  that  it  mav  be  freely  given  out  as  there  is  ttdciSAi>d  fc« 
it.  At  first,  the  velocity  with  which  this  rope  nms  over  the  side  of  the  boat  t>  • 
great,  ihatitis  wetted  to  preventitstakingfire  :  but  in  a  shnrt  ilmP  iK.*  ktn-netb  of 
the  whale  begins  to  fail,  and  the  fishermen,  instead  of  I  wj>^ 

drive  as  much  as  possible  to  pull  back  whut  has  been  ;  "AITi 

they  always  find  themselves  necessitated  to  yield  at  lost  to  '  i'  tW 

•nimal,  to  prevent  bis  sinking  their  boat.     If  ho  runs  out  tl-  mtd 

line  contained  in  one  boat,  that  belonging  to  an'Hher  is  immel^  M  t« 

^Ihe  end  of  the  first,  and  so  on  ;  and  there  have  been  instancM  v  -  r^w 

belonging  to  the  sin  boats  lias  been  neceuarr,  thnugU  ball  UibI  ijua^iLIi  » 
■eldom  required.  The  whole  cannot  ctAy  lonj*  betuw  wuter,  but  Again  cudm 
tip  to  blow ;  and,  being  now  much  fatigued  and  wounded,  slaj-s  longer  »^w 
water  than  usual.  Tliis  gives  another  boat  time  to  cnpie  up  with  him,  aod  ht 
it  again  struck  with  a  harpoon  He  again  dewt-nd*.  hut  with  Icsa  fofoe  tbaa 
'tefore ;  and  when  he  comes  up  again,  is  gentTnWv  incapable  of  dMBVOdn^ 
(tut  suffers  himself  to  be  wounded  And  killed  with  long  Iahcm  whlrli  th«  am* 
Are  provided  with  for  that  purpose.     He  is  known  to  be  nr.ii  u  ti 

SwuiB  up  the  water,  deeply  tinged  with  blnt«l.    The  whole,  wh.  f  4>i»H 

ongiide  the  ship.  Tliey  then  lay  it  on  one  side,  and  imU  two  Iropf^  vM  «I  ti» 
[fceodand  tlie  other  at  the  place  of  the  Isil,  which,  lojcrtlicf  with  the  finth  i> Mi«<k 
'off,  as  loon  as  be  is  taken,  to  keep  those  cxtrcmitic*  above  waiter.  Oa  *i« 
^cff-side  of  the  whole  are  two  boaU,  to  receive  the  pirc*^  t«r  fat.  ttfMMdo,  mi  m^ 
fthat    might   otherwise   fall  into  the    water   on  t),   :  ~"         ^«iiaiiflMA 

'being  taken,  three  men  with  irons  at  (heir  feet,  lo  :  g<l  «•  tt* 

whale,  and  begin  to  cut  out  pieces  of  about  three  I'^'-i  iiik-r,  niu  ^f^*'^ 
which  are  bauVeA  u^  *x  \\\c  ca'i^Vw  qt  wludtiLss.     When  the  fat  is  hJ  g^'C 
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tbey  cut  off  tlu?  whalebone  of  die  iit>p«r  iaw  wtlb  no  ax«.     BiiAfre  they  out, 

thpy  nrc  all  lushed  to  kot^p  Uieiii  firm  ,  which  nUu  fociliutcf  tiic  cutting,  and 
provcntM  thoiii  friiii  fiUIing  into  the  sco  ;  when  on  board,  five  or  six  of  tiicrii  are 
^•■tltcr  and  properly  »towed,  und  «fler  nil  U  got  off,  the  carcase  is 
,  anil  df'vuiirid  by  the  white  beait,  wha  ore  very  fond  of  it  In 
ihir  larj^e  pieces  ot  fat  urc  cut  ofii  the  rest  of  the  crew  arc  employed 
lu  im&ller,  and  picking  out  nil  the  leiui,  When  this  u  prepared, 
in  und*!r  the  deck,  where  it  lies  till  tlie  fat  of  all  the  whales  token 
lifthery  in  on  board  ;  then  cutting  it  still  smalloT,  they  put  it  up  in 
hold.  At  the  end  of  the  season  they  return  home,  where  the  lot  is 
butted  Knd  pressed^  la  give  out  the  oil.  (See  a  presa  for  tliis-puriKise,  under  the 
ArtiLle  Oil.) 

'i'.-  Kurilc islands,  which  are  situated  near  the  ftoulhern  exlreinily  of 
ti  I  of  Kaintschalks,  the  whalen  are  most  ahundant  about  the  be- 

gLiiijiii^  oi  autumn.  At  that  tJnie  tlie  inhabitants  embark  in  their  cAiioes,  and 
«ti«reh  for  them  in  places  where  they  generully  Hnd  them  asleep  on  the  surface 
yl  t),..  ..  ,.r„r  When  they  are  so  fortunate  aa  to  lind  one  in  this  siiuotion,  they 
ni  li  the  Iciut  pu.^Hible  noise,  and  when  they  have  come  withni   the 

!>'    ,  itice,  they  pierre  him  with  poixoncd  arrows;    and  although  these 

wounds  seem  extremely  slight,  they  arc  said  in  a  short  lime  tn  occasion  great 
pa.in.      Tht  whale    thus  wounded,  moves  about  furiously,  blows   with  great 
0.  and  soon  dies. 

a  the  whale  returns  to  Greenland,  the  fuhermen  equip  themselves  with 
shoiu  kutvex,  hurpooiis,  speont,  and  arrows,  with  a  number  of  large  skins  of  the 
•ea-dog,  inUuted.  'l*hut  equipped,  tliey  launch  their  conoca.  The  harpoon  which 
they  usually  employ  is  pointed  with  bone,  or  a  sharp  stone ;  some,  indeed,  hare 
harpoons  of  iron,  which  they  procure  from  the  Danes,  by  barter  for  the  oil  or  fat 
of  the  whnle.  I'he  scarcity  of  iron  and  wood  makes  these  articles  extremely 
valilAble  to  Greenlanders,  and  hns  excited  their  ingenuity,  to  avoid  the  ri<fk  of 
In^lr.T  tK. -n.  Far  this  purpose  an  intiatcd  bladder  of  dog's  skin  ia  attached  to 
t!  ;  so  that,  in  case  it  should  not  reach  tlie  whale,  when  they  attempt  to 

Kit       .  ly  float  on  tiio  water  and  be  recovered.     Tliey  approach  them  with 

Mlnnishing  boldness,  and  endeavour  to  fix,  by  meant  of  their  har|)oons,  which 
they  throw  at  his  body,  sonae  of  the  skins  inflated  with  air  ;  for,  notwithstandi  ng 
ihr  enormous  bulk  of  ill  in  animal,  two  or  three  of  these  skins,  by  the  reustaneo 
whtrh  thry  make  to  the  water,  on  account  of  their  diminished  speciHc  gravity, 
pt  -lie  his  attempts  at  plunging  into  the  deep.     Having  by  this  meant 

^'  •  arresting  his  progress,  they  approacli  nearer,  and  with  their  lances 

p  'ly,  till  he  becomes  languid  and  at  Inst  dies.     Hie  fishermen  then 

jj  lie  sea  with  their  skin  jackets  filled  with  air,  and  swim  to  their  prize  ; 

n  on  the  surface  of  the  water,  they  cut  off  with  their  knives,  from  every 

■  bale,  the  fat  or  blubber,  which  is  thrown  into  the  canoes  ;  and  noi- 
-  Lhe  rudeness  of  their  instruments,  their  dexterity  is  such,  that  they 
'lom  the  mouth  the  greritost  pnrt  of  the  whalebone. 
j-it  ond  modt  astonishing  mode  of  fishing  the  whale,  is  that  which  it 
ed  by  tlie  Indiana  on  the  coast  of  Florida.  >Vhen  iho  whale  appeart,  (hey 
ten  to  their  bodies  two  pieces  of  wood  and  a  mallet;  and  these  inttrunieota, 
ih  their  ranoe,  form  the  whole  of  their  fishing  eijuipage.  When  they  approach 
whale  tltey  throw  themselves  into  the  water,  and,  swimming  directly  towards 
im,  they  have  the  addrc»  to  get  on  liis  neck,  taking  care  to  avoid  the  stroke  of 
hts  fin  or  tail.  When  the  whale  fir^t  spouts,  the  Indian  introduces  one  of  the 
pieces  of  wood  into  the  opening  of  one  of  tlie  blow-holes,  and  drives  it  homo 
with  the  tnallct.  The  whale  thus  attacked,  instantly  plunges,  and  carries  the 
Indian  with  him,  who  keeps  fust  hold  of  the  animal ;  tne  whale,  wluch  haa  now 
only  one  blow-hole,  soon  rotuma  to  the  surface  of  the  water  to  respire  ;  and  if 
the  iudion  succeeds  in  fixing  the  other  piece  of  wood  into  the  second  blow-bole, 
the  whule  ngain  dcscendA  to  the  bottom,  but  a  moment  after  reappears  on  the 
curface,  wlierc  he  remains  motionless,  and  immetUately  expires,  by  the  interruption 
uf  the  function  of  respiration. 

VVH  AKP,     A  firm  landing-place,  buill  beside  the  waXei  ?ot  l\\«  coftWB.vC\«w» 
of  loadi/j^  or  uuJoading  ships,  barges,  or  other  veas«\t ;    on^  >i]kMTelut«  imku2&.') 
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furnished  with  cranes  and  various  appendages,  according  to  the  nature  tai 
extent  of  the  business  to  be  performea. 

WHEEL  and  AXLE.     A  modification  of  the  lever,  by  means  of  which  a 
weight  may  be  raised  to  a  considerable  height.   A  slight  attention  to  the  oatars 
of  the  lever  will  show  that  the  extent  of  its  influence  in  spa^  is  very  smiU, 
depending  upon  the  length  of  that  arm  to  which  the  weight  is  attached ;  and  as 
this  arm  becomes  shorter  in  proportion  to  the  increase  of  power  obtained,  so  tbe 
height  to  which  a  body  may  oe  raised^  speedily  attains  its  limit.     In  the  wfaed 
and  axle,  no  limit  of  this  kind  exists.     Let  a  6,  in  the 
annexed  cut,  represent  the  diameter  of  the  wheel,  and  e  d 
that  of  the  axle ;  then,  if  a  power  p  be  connected  by  means 
of  a  rope  to  the  wheel,  and  a  weight  w  to  the  axle,  these 
two,  waen  in  equilibrio,  will  be  to  each  other  sac  dio  ab. 
That  is,  the  power  u  io  the  weight  om  the  diameter  cf  tJie  axU 
to  the  diameter  of  the  wheel ;  or,  since  the  diameter  of  a 
circle  is  double  its  radius ;  as,  (he  radius  of  tJte  axle  to  the 
radius  of  the  wheel.     If  a  line /A  ^  be  drawn,  connecting 
the  parallel  cords,  and  a  perpendicular  e  hhe  let  fall  on  it, 
it  will  be  divided  in  the  same  ratio  as  the  diameters  or  radii 
of  the  wheel  and  axle ;  and  hence  its  relation  to  the  lever  becomes  manifest.  It 
will  be  immediately  seen  that  the  power  is  to  the  weight,  as/ A  Xohg  ;  that  ii. 
as  the  radius  of  the  axle  to  the  radius  of  tlie  wheel.     The  velocity  with  wkidi 
the  power  and  weight  will  move,  is,  as  in  the  other  simple  machines,  invetidy 
as  the  power  gained.     If  the  diameter  of  the  wheel  be  20  inches^  and  that  of  At 
axle  4  inches,  the  power  obtained  will  be  ^ 
~  5  times  ;  or  a  power  of  one  pound  will 
balance  a  weight  of  five  pounds ;  but  the 
Telocity  with  which  the  weight  moves,  is  five 
times  less  than  that  of  the  power.     The 
windlass  by  which   water  is   drawn  from 
wells,   and  the  capstan  used  to   raise  the 
anchor  on  ship-board,  are  illustr^ions  of 
the  utility  of  this  simple  machine  ;  but  the 
most  extensive  employment  of  the  wheel 
and  axle  is  in  combination,  in  which,  under 

the  name  of  wheel  and  pinion,  it  enters  largely  into  the  construction  of  tbesaoit 
complicated  machinery.  In  the  arrangement  of  a  number  of  wheels  sod 
pinions  for  the  purpose  of  gaining  power,  or  velocity,  each  pinion  is  conneetai 
with  the  following  wheel,  and  the  power  or  weight  is  attached  to  the  last  ptnioo. 
Thus,  in  the  foregoing  representation  a  6  and  c  are  three  wheels;  del, 
three  s^es  or  pinions,  as  it  may  be  ;  the  power  p  puts  a  into  motion,  the  asic 
of  which  turns  £,  whose  axle  again  influences  c,  on  the  axle  of  which  t!b 
resistance  is  applied.  The  proportion  between  p  and  v>  in  this  and  similar  case^ 
will  be  found  by  multiplying  together  the  diameters  of  the  axles,  and  the 
diameters  of  the  wheels.  If  the  diameters 
of  the  wheels  be  14,  9  and  7,  and  the  axles 
be  3,  3  and  2,  the  power  obtained   will  be 
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- — —  49,  and  as  a  consequence. 
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the  velocity  of  pmust  be  49  times  greater 
than  that  of  w.  When  wheels  and  pi- 
nions act  upon  each  other  as  in  watches 
and  other  machines,  a  number  of  teeth  are 
cut  in  the  circumference  of  each,  in  nearly 
the  same  proportion  as  the  radii  of  the  wheel 
and  pinion.  Sometimes,  especially  in  heavy 
machinery,  they  are  connected  by  bands,  as  in 
the  annexed  cut ;  but  the  calculated  power  is 
•till  the  same  at  whatever  angle  they  may 
be  placed  to  eacVv  o\\\«t,  «v(\e«  ^^^«  \ktv'f\i\'& 
•Iwnys  act  on  V\\al  -^mX.  oS  \>\e  -vVftA  Vwvt^ 
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^^  prTprndiciiUr  to  llteir  own  ilirectlon.     In  cuIcuUting  the  power    uf   this 
I  lowance  inust  be   made  for  the  friction  on  the  pivot*,  the  weight 

of  the  r(»pc,  niul  for  the  increased  mflgnitude  which  a  largo  rot>e 
-  vhrf-1  (»r  uxle. 

A  circnluT  frftine,  or  solid  di«c,  made  of  wood  or  metJiI,  and  turniiiji^ 
itj'^'M  -li.  ;.M».  There  nre  a  voriety  of  kinds,  but  we  shall  in  this  place  direct 
our  utlontian  to  curriage  ulicoU,  to  which  the  foregoing  dt^finition  will 
be»t  apply-  The  ordinury  airrlage  wherl  coiiaists  of  three  priit(:ipul  pnrti; 
iiamely,  tfie  nave,  bub,  or  centre;  the  Bpokca  or  radii,  which  connect  the  centre 
10  the  periphery  or  ring.  The  ring  is  sometimes  made  of  one  entire  length, 
twrnt  into  tite  circular  form  ;  but  by  far  the  most  usual  plan  is  to  construct  tlio 
Hng^ufn  scries  of  cun'ed  pieces,  correctly  jointed  endways,  so  as  to  complete 
tKe  entire  circle.  AAer  the  ring  is  thus  prepared,  and  every  joint  corrected  and 
ftmoothed  whilst  placed  in  its  true  circle,  the  joints  are  bored,  and  an  onkr-n 
ilowel  or  pin  driven  into  the  perforations.  The  manufacture  of  the  anokci  con- 
■Uta  in  cnopping  them  first  to  nearly  their  shape,  and  then  fintsninc  tlieir 
llgure  by  spoke-shaves  ;  afterwards  they  are  all  gauged  to  an  exact  K'ngth,  their 
•nouMers  and  tenons  made,  the  tenons  tliat  arc  to  enter  tlie  stock  bfin^if  smiure, 
ftnd  those  fur  the  felloes  round;  and  all  the  tenons  are  made  a  little  larger 
towordif  their  shoulders  thtm  at  their  other  eods^  in  order  lliat  they  may  fit  very 
tiiilitly  when  driven  up  into  their  mortises.  The  tenons  in  the  nave  depend 
vbolty  fur  their  firmness  there,  to  accurate  workmanship;  but  the  tenons  in  the 
felloes  go  through  their  thickness,  and  are  then  wedged  up  on  the  outside. 
Tbif  slrcng^th  of  a  wheel  depends  greatly  on  the  attention  paid  to  the  arrange- 
liient  and  framing  of  the  spokes;  in  common  wheels  they  are  framed  equally 
oil  round  the  thickest  part  of  the  nave,  the  tenons  of  the  spokes  being  so  beveled 
w  to  stand,  with  reference  to  the  horixuntdl  position  of  the  nave,  about  three 
itichpd  out  of  the  ptfrpendicular :  this  is  dune  to  produce  what  is  called  the 
(iuAin^of  the  wheel.  But  for  obtaining  incrcaited  strength,  the  spokes  of  HheeU, 
(.;  '         "f  the  mail  coaches.)  are  framed  an  that  every  other  spoke  shall 

>  iicular  to  the  nave.     Hence  the  mortices  are  made  in  two  parallel 

liiiv  u.i»uuti  the  nave,  the  otlier  ends  uf  the  spokes  entering  the  felloes  in  a 
■inglr  line;  therefore,  viewed  edgeways,  the  position  of  the  sjjokes  represent* 
two  *i.":i-.  I. r  an  isosceles  triangle,  of  which  the  axis  furm*  the  b^se  line,  (an 
ii.  '  which  the  uninformed  will  clearly  understand,  upon  reference  to 

t!  ,  ,  ■■•ve  figure  of  Jones's  patent  susiiension  wheel,  given  further  on  in 
thu  article;)  LhtR  confers  great  stability  lo  llio  wheel,  at  a  trifling  addition  of 
eoat  of  worknmnshiii. 

The  blocks  which  form  the  novrs  of  wheels  are  furnished  to  the  wheelwright, 
of  iho  aiie  required.  Tlie  wood  preferred  for  this  purpoBe  is  elm.  To  produc« 
tlieir  round  conical  form  they  arc  turned  in  a  lathe,  with  neat  mouldings  upon 
the  surface.  Tlie  nave  is  now  ready  to  have  its  mortises  cut;  which  is  a  work 
of  ■  '  '  ' '  l^  especially  when  executed  in  the  rapid  and  correct  manner 
ii.  lily  are,  by  practised  workmen.      In  this  work  the  wheelwright 

Uftcs  u  tii\  ruii|itc  und  efficient  tool,  that  is  peculiar  lo  his  craf^;  it  is  called  a 
hv*f  and  is  employed  to  cut  out  the  angles  of  bis  mortises  square  and  clean ;  it 
M  a  aort  of  il"Hlit;>  .O.i^i-),  or  that  tn  which  the  straight  edges  of  two  common 
chisels  are  m  lit  angles;  and  it  cuts  out  the  corners,  as  may  be  cup* 

posed,  very  •  ly,  and  so  exactly  that  the  square  tenon  of  the  spoke 

oit«a  very  firmly  in  every  port  The  workman  fixs  cacli  spoke  successively,  and 
putB  a  mark  upon  it.  When  they  are  (dl  fitted,  he  begins  to  put  the  whole 
wheel  together,  fitting  all  the  spokes  lo  the  nave  first,  and  then  adding  the 
felloes.  In  this  state  the  wheel  is  put  to  season;  that  is,  exposing  ii  to  a 
current  of  air  fur  a  week  or  two,  or,  as  in  some  nianufaetorios,  placing  it  in  a 
kiln  for  a  few  hours,  heated  lo  about  140°  Folircnltcit.  AVIien  seasoned,  the 
whole  of  the  wheel  U  examined,  to  ascertain  if  all  itH  parts  are  still  adapted  lo 
make  solid  and  clasf  joints  in  every  part;  and  if  found  so,  they  are  uU  !^t'cured 

an  '  '■      '   '■    ' ;iU  lite  spokes  firmly  into  tlie  nave,  and  then  pnltirig  on 

il.  \em  down  firmly  upon  ihe  shtiulders  of  live  s^tiV.v%',  tvvi^ 
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wedges  (liiven  inlu  their  middles.     This  done,  the  wlicdwri^ht 

that  is,  fmishes  tlie  wond-work,  by  his  planes,  slinves,  fisli-skin,  ^^nA  rti 

The  next  operation  i«  to  put  on  the  iron  tire.     Tbc  tire  is  in.i' 

and  of  hreadlli  and  lliickness  proporti(Mied  to  tlie  xrlifcl.      ^^  • 

uita  of  stporfltc  pieces  or  slrcola,   ihe  bars  are  etit  to  the   aamc  Icngtti 

felloes,  and  cun'cd  to  the  rodiiu  of  the  wlieel.  and  have  suitable  hole* 

through  them,  to  receive  ver)*  stout  naiU.  by  wliich  they  &re  »ecu 

wooden  ring  of  the  wheel ;  and  the  irou  lire  in  ao  placi^d  ov*r  Ih*  felli 

meet  in  the  middle  of  eaeh  felloe,  and  thu*  secure  more  ■  "  the  I 

the  Utter;  the  tiro  nails  pa«s  quite  through  the  felloes,  .-•  vttcu  aa 

inside  of  the  rin;^,  upon  bora  or  washers,  which  materialiy  siren^uicna  the 

Further  to  bind  and  corapreaa  the  parta  of  the  wheel  togetJier,  tb*  tin  mfti 

and  noiled  on  to  tlie  wlieel  in  a  red-hot  state;  which  bums  .■'■■■*  -■'■  — ^  ion 

all  bumps  and  inequalities  of  the  siuface,  and  produces  gretit  tfru^ 

ture.  The  bcRt  kinds  ofwheeU, — those  used  for  coaches  and  oil 

huve  u!tufllly  their  tires  of  one  single  piece  or  ring  r  il, 

expanded  by  being  mode  hot  in  a  circular  fire,  and  mil  put 

wooden  periphery  of  Uie  wheel,  when,  by  its  shrinking  as  it  cooU,  U  dram 

the  parts  of  the  wheel  together  tvith  irresistible  force. 

Many   years   ago    a  patent   was   obtained   for  makin/;   Ihe  whole 
<penpher)'  of  on«  entire  piece,  and  this  process  is  still  extensively  pcmcxised 
the  wheels  of  itglit  carriages.     Straight  grained  ash  is  selected  and  \nnUi 
steamed,  until  it  becomes  very  flexible,  when  it  is  beot  on  a  rylindcr.  laJ 
fastened  together  whilst  in  its  circular  form. 

Uavingnowdescnbed  the  several  parts  of  an  ordinary  carriage  wheel,  excrplii 
the  axlctrce,  and  box,  we  refer  the  reader  for  information  on  those  poittU  to 
initial  letter  (also  to  tbc  articles  Cakruoe  and  Railway,)  ia  this  woci;  aki 
proceed  to  the  description  of  some  modem  improvements. 

The  purposes  to  which  iron,  whether  cast  or  malleable,  may  be  mtM^ 
applied,  are  doily  becoming  more  numerous  ;  its  great  durahilitv,  unJlh* 
willt  which  it  may  now  (by  the  aid  of  our  varied  and  powerft  ' 
wrouglit  to  any  desired  form,  point  it  out  as  peculiarly  adaptctl  ■ 


•ftrttages.     Accordincly,  varioiu  attempts  have  been  made  at  dxfii;rrnt  iii>» 
f  otiftUUt^t  whceVs  w^cXV>j  q^  Oca«  u\B.^Tial,  hu^  c>:rlaiu  difficuUics  liarr 
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Ihcir  general  intiwluctiuii ;  aiiJ  their  use  may  be  said  to  huve  been  confltied  to 
rul-roiul«.  until  the  invention  of  Mr.  Theodore  Junej,  who  took  out  a  pateut 
fbr  AT)  **  iron  siupension-wheel,"  obout  eight  years  ago,  and  a  large  manufactory 
of  been  e^tablishet]  ut  VimxhulT,  from  whence  are  constantly  sent  out 

i'<.  'lumbers,  attached  to  the  carts  and  waggunsof  the  metropoUi!,  00 our 

Jj(iinii>ii  rt':i4ers  will  testify,  upon  rccopniiinL'  their  representation  in  the  above 
cftftTftvings,  ofwhicb  Fig.l  i^an  elevation,  and  fiff.2  a  perspective  view  of  a  cart  or 
U^A  waggon-wheel,  the  principle  of  their  coustruction  not  ditTtriug  according  to 
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liutifbut  only  in  the  proportions  of  their  parts.     Fiff,  3  repreientfl  % 
n  .  .  on  a  larger  scale,  with  the  front  shield  or  cap  removed  to  «how  the 

C"  It  contains  eight  feathers  or  divisions,  dividing  it  into  eight 

c<  'j.     Fig,  4  is  a  section  of  the  nave,  with  the  iront  and  back  shields 

iu  iiM.ir  pt.'iCcSi 

At  a  is  A  Strong  rim  of  cast  or  wrought  iron,  with  a  rib  on  the  inside  to  give 
additional  strength.  Sixteen  conical  holes  are  made  througli  the  rim  ot  equal 
diirlances;  bti  h  ar«  wrought  iron  rods,  with  conical  heads  r  c  c  titling  into  the 
Itoltt  of  the  rim,  and  have  screws  cut  at  their  other  ends.  These  rods,  through 
tbc  holes  in  the  rima,  and  corresponding  bolca  tn  the  nave,  where  the  screwed 
•nds  uro  secured  by  nuts,  are  plainly  shown  in  the  sections.  The  shields  are 
then  placed  over  the  nave,  and  by  the  pressure  of  their  flat  surfaces  against  tho 
fidca  of  the  nuts,  they  are  prevented  from  becoming  unscrewed.  A  hoop  or 
iron  circ  Is  fixed  on  tho  outer  circumference  which  is  to  be  replaced  when  it 
bfcomm  worn  by  use. 

Ttie  description  we  have  thus  given  is  derived  from  the  spccificatioQ  of  the 
patentee ;  hut  since  tlic  enruluient  of  that  document,  the  crtperience  of  tlte 
loventor,  derived  from  great  practice,  has  enabled  him  to  introduce  many 
utbordiriate  improvement?),  amongst  which  we  may  mention,  the  making  the 
nm,  with  the  projecting  rib  underneath,  of  one  single  solid  piece  of  wrought  iron, 
obviating  the  use  of  any  cast  iron,  and  dispensing  entirely  with  the  necessity  of 
iMiv  lire  r'ius.  This  is  a  very  important  improvement,  as  it  was  discovered  thai 
til'  which  the  tire  ruigs  received  against  the  atone  pavement,  had  the 

cti'  inding   them,   and  consequently  of  causing  them  to  separate  or 

upon  the  iron  periphery  underneath ;  and  when  the  latter  was  of 
"  rures  were  sometimes  made  by  the  concussions  of  the  road.   Now, 

liibik'  n  uiily  one  ring,  and  that  of  wrought  iron,  the  ex])ansion  that  it  may 
undergo  by  severe  baltenng,  has  only  a  tendency  to  increase  the  tension  of  ibe 
'     '  !     '    'itability  of  the  whole. 

'bserveil  in  the  drawings  that  the  wheels  are  not  conieol^  nor  dished 
ai  uauai.  out  cylindrical;  which,  in  the  opinion  generally  of  those  who  have 
b»en  enabled  to  examine  the  subject,  unprejudiced,  causes  ihem  Wxnii\«  '«'v>C^' 
Was  resistance  on  (heir  /icWpherie?,  or  rim  lighUft  as  tUe  \i\\taAc  \fe  ,  m\^  >I^«1 
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yriW,  Grom  the  tame  cause,  prove  less  Jestruclive  to  tltt  road.  T)ui  Uttff 
property  may  be  considered  aa  established,  ui  an  act  of  parliameot  MDpMm 
the  tniatees  of  the  roads  tu  reduce  the  tolls  on  the  cylindrical  wbeefat  to  tm 
thirds  of  the  sum  paid  for  conical  wheels  of  similar  width.  Hie  reaaoa  of  Am 
patent  wheeli  being  called  susprruivn  wheels,  is  Ihat  the  nave  may  be  maiMlil^ 
as  const4int1y  suspended  by  the  rods  above  it  to  on  inflexible  arcb ;  insltoJ  H 
as  ill  the  common  wooden  wheels,  resting  with  its  load  upon  the  partietiUripab 
that  may  happen  to  be  underneath  it ;  and  thus  it  is  argued  the  cohesireiOVfA 
of  tlie  metal  »  made  available,  which  is  undoubtedly  tlie  most  adwslaiBOM 
mode  of  employing  malleable  iron,  (it  having  been  prov-ed  by  xtfoid 
experiments,  tliat  a  rod  of  wrought  iron,  an  inch  in  diajoeler,  i«  capahli  J 
sustaining  a  pull  of  Iwcnty-sevcn  tons  weight ;)  and  the  weight  of  tlie  lous^ 
the  axles  being  thus  suspended  to  the  upper  side  of  the  wheel,  the  lower  n4i 
have  to  sustain  but  a  small  portion  of  the  pressure,  and  are  not  Itablf  li>  W 
broken  by  sudden  concussions  or  jolts.  From  the  superior  tenaaty  ci  tW 
metal  over  wood,  the  mass  of  moterial  is  so  considerably  reduced,  as  to  rcoair 
a  suspension  wheel  not  heavier  than  a  wooden  one,  which  is  applicabte  lads 
same  Kind  of  carriage  or  strain;  and  from  the  circuroalance  of  lois  dnoHlBi 
of  material  they  have  a  more  elegant  and  light  appearance,  require  leci  dnoglfc 
whilst  they  unquestionably  possess  increased  strength  and  durability. 

However  excellent  may  be  the  workmanship,  or  however  firmly  an  onlaif? 
wooden  wheelmay  beput  togetherinlhefiratinstance,  the  wooden  felloes  chat tbm 
the  peripher)-,  being  constantly  exposed  to  the  cfTectsof  wet  and  dry,  ore  cootinv 
^ly  expanding  and  contracting;  consequently  thejoint  or  connexionsbetvtatk 
ends  of  the  spokes  and  the  felloes,  and  the  former,  eitlier  become  [om^axtfti 
the  fulloes  ;  when  this  takes  place,  the  several  portj  of  the  wheel  y  icid  by  httltind 
little  to  the  strain  of  the  load,  or  the  eflccU  of  concus&ions,  and  the  whole  vM 
becomes  dislocated.  As  a  remedy  to  this  defect.  Mr.  Wm.  Howard,  cbtinB- 
master  of  Rotberhithe,  has  recently  proposed  some  new  arran^fDcaits  of  a  pr 
ciscly  opposite  character  to  Mr.  Jones's;  which  we  proceed  to  describe. 

Mr.  Howard's  invention  has  no  reference  whatever  tu  the  nave  of  tbc  «bs*l 
hm  is  confined  to  on  improved  mode  of  combining  a  wheel  at  its  peripbtfT.  H* 
employs,  OS  shown  in  the  subjoined  figure,  representative  of  asmall  poitlaaflfs 
wheel,  an  iron  ring  a,  us  the  outside  tire;  inside  of  this  tiri?  he  I ««  anotL« 
ring  of  iron,  b,  which  stands  as  a  substitute  fur  the  ordinary  f*' 
which  we  will  call  for  distinction  the  felloe-ring,  he  fastens  by  r<^ : 
"  spoke-shoe"  d  fi,  made  of  the  shape  represented,  of  cast-iron,  and  cantana| 
A  central  cavity  or  socket,  for  the  insertion  of  the  end  of  •  spoke  e;  of  cMB* 
there  arc  as  many  spoke-shoes  aa  spokes,  which  arc  arranged  rquidiiMMly 
around  the  inside  of  the  felloe- ring  ;  when  these  have  been  all  ftmdy  isali 


the  manner  of  that  shown,  and  tlie  spokes  have  been  all  duly  fitted  uttotltf 
and  driven  home,  and  the  outer  ends  of  all  the  spokes  bMV*  bM 
gauged,  and  duly  fitted  to  llie  sockets  of  the  sbops,  tbey  i>ro  rmt  <.r  ttmt*4  bM 
the  same  I'.dewuys,  us  scetv  aX  e  ;  'Oim  Oi^cTkA^on  is  pcrfcr  n  a  manMT 
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of  the  KckoU,  for  the  purpose  uf  wedging  Uicm  uunrmly.     Tlilsiii  effected 

iiig  manner: — Against  the  squared  end  of  eccb  s])ukc  u  laid  a  ihiu 

[•  : -iron  ^,  of  the  same  sectional  area;  then  is  driven  a  slightly  tapered 

'"^'^•'  h  h^  the  tbremaitcnd  pri<i9ing  through  a  hole  cost  in  the  shoe 

l'.^ :  and  when  the  canty  is  thus  closely  filled,  the  projecting 

1      ,  and  a  iharp  iron  ivedg^c  i,  is  then  driven  into  the  middle  uftho 

iirvdgv,  »o  OS  to  render  the  force  of  contact  as  great  os  possible  ;  «  plate 

Ightiioit,/,  istlien  put  into  the  cavity  represented  over  «  a  t,  and  riveted  to 

shoo  by  long  red-hot  rivets  passing  through  the  whole.     All  the  shoes  and 

>kif*   hrirg  thus  fitted,  the  tire  ring  ia  put  over  the   whole   in   a   red-hot 

'  .  shrinking  as  it  coolfi,  draws  the  whole  together  in  a  manner  that 

^ordinary  solidity. 

it  uiii  111'  observed  that  the  principle  of  constnictton  of  Mr.  TToward's  wheels 
is  the  Nitiiii*  AS  that  of  the  common  kind,  in  whiclt  dependence  is  placed  entirely 
...    ..   .'.        -ibilily  of  the  outer  ring  for  its  cohesion  ;  but  it  is  a  more  finished 

producLinn,  is  constructed  oF  mure  tenaciuiiK  mutcrials,  and  is  well 

.o  obnatc  the  leading  defects  before  mentioned  of  the  former,     Tho 

for   Mr.  Jones's  wheel  object   to   Mr.  Howard's,  on  the  ground  of 

fceing  on  the  tension  principle.     On  this  point  we  would  obser\*e,  that 

rkt^  undoubtedly  are  not,  hut  that  it  may  oe  fairly  contended  that  the 
ry  is,  OS  this  must  bo  torn   asunder  by  u  longitudinal  pull,  in  order  to 
troy  the  cohesion    of  tht*  whec*t ;  and   the  felloe-ring  alone,  (which  never 
,)  is  nude  of  oilequate  strength  to  bear  tho  whole  strain,  without  any  of 
IditioDoI  support  it  derives  from  the  tire-ring;  the  utmost  confidence  may 
pRiforc  be  ])1aced  iu  the  great  strength  and  durability  of  Mr.  Hovtard's  wlieeU, 
excellent  may  be  the  principle  of  the  former  invention. 
mt  was  recently  taken  out  for  a  very  strong  jnetallic  wheel,   by  the 
Forrester,  of  Liverpool,  consisting  o(  a  xkeleton  of  malleable  iron,  im- 
bedded or  surrounded  with  cost  iron.     Such  wheels  arc,  however,   necessarily 
and   less  suited  to  the  common  road  than   to  nAiLWAvik — For  a 
r  them,  sec  the  Utter  aiticle. 

however,  advert  in  tliis  place  to  another  patent, — not  on  account  of 

ly  novelty  it  may  be  found  to  contain,  but  for  the  twofold  purpose  of  eluci- 

iting  n  pntcosK  that  we  had  imagined  waa  commonly  practised  by  iron-masters 

lire-suiiths,  and  of  alFurdiiig  us  an  opportunity  of  noticing  the  erroaeous 

Lciplo  upon  which  wheels  in  general  are  constnicled. 

ffpecification  of  Mr.  John  Meaden,  of  Southampton's  patent,  (enrolled 

l^ff,)  states  \\\s  object  to  he  the  construction  of  the  lire  or  hoops  of  iron, 

turronnd  carriage  wheels,  ccmcat^  on  the  inner  surface,  tiexttn  the  felloes, 

ICYX  on  the  external  siirtace;  the  objects  of  which  are  to  fix  the  lire 

nirely  to  the  wheel,  and  to  redttce  the  friclion  produced  between  the 

of  the  wheel  und  the  road.     Tho  specificatiou  proceeds  to  describe 

>Biinutrly  the  proceM  of  makittg  lirci, — a  process  which  we  doubt  not  uur 

iders  of  the  hefore-mrntioned  catlings  will  recngnise  as  a  "  modem  antique." 

eommon  Hat  wroughi-irou  bar,   of  the  proper  width  and  length,  is  to  be 

'  between  b  pair  of  rollers,  one  of  which  has  a  concave  groove,  and  the 

%  corresponding  convex  projection,  so  ai  to  compress  and  bend  the  inter- 

kin^r  bar  into  the  required  form.     The  bar  thus  formed  is  next  bent  round 

M  hoop  of  the  required  size,  with  the  concave  side  inwards,   nnd  then  the 

ore  welded  together.     To  give  the  hoop  the  ileaired  conical  figure,  ur 

^diihing, "     it   is    placed   over     a   large 

(-iron    mandril.    Like    that    rcprcAenled 

"*    tho  annexed  figure,  where  it  is  hani- 

^•^fvd    until    it   takes  the  required   form. 

Jf  ^"    letters  a  and  b  indicate  hocps  of  diP- 

^'Trtit  try. .:      To  fix  this  hoop  to  the  wheel, 

1  a  (Virnace  of  a  circular  fonn, 

re  may  act  uniformly  on  every 

"U     in  a  large  wheel,  lliij   process  of 

ling  tjie  hoop  causes  it  to  expand  about 

hieh  in  ciicamference,  und  iti^tlwreby 

IfUKs  iuwumU  Ui  Uiu  ova  Uie  wwoiicu 
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^iA  iii-xo.  .'.  :;.>  'tfjJi  tut«.    W-X«  :^  jnx  kaip  i 

ruuJj:  i:  '-0  r^T'.^T* :  leA  liii  ftzs  »  f 

tick.'  <-^  '%.'jrj/XAUl  dfnruoa.    UadRBM^ 
vt  J  or  ciiten,  oooUioiag  coid  va:er,  eb» 
iurB«)d  mad  ai  Mca  a»  the  hoop  n  pal  ob  ix.    T^ 
^x  cxpcc^ded  boop  cuuet  it  to  eoacntt  wak 
f^Jui  utA  the  ieUoei  and  amxe,  sad  faia&ip  all 
tt^t  pwu  UfgtthtT,    Tbc  aaaexed  little  fignc 
*rzT/i',M  «  Kction  of  the  Mo*  patent  tire,  a«  ap- 
pliitd  t>>  the  ftlloe  d;  e  rcpreteatnig  the  end  of  a 
tjyAfe.  A  earred  tire  like  the  foregmz^vai  Bade 
n.«ny  yean  prior  to  Mr.  Meaden's  patent,  fant  Vr 
■mfrier  and  cbeapcr  tneani, — it  being  ro3ed  ^ 
r«etijr  f/om  the  bloom  into  cnrred  ban ;  and  ve 

think  we  remember  leeing  them  on  the  mail  coades  mere  than  tvatf  JHI 
ago,  Tkit  curve  on  the  interior  nde  cf  the  tire  i>  of  — prrtiimBldr  adnM^ 
in  earning  it  to  hold  more  lecurely  on  the  felloes, — as  mtist  fac  cridcntfiwi&i 
preceding  fi^re;  but  the  external  cnrratare  of  the  tire  it,  in  our  apHOBirf 
very  df^ubtful  utility.  The  nxmding  of  the  eAlieme  edges  cf  a  ial-faan| 
wheel  may  prevent  dirt  being  hitched  np  and  carried  round  with  Ai  vM; 
but  evirfi  that  much  being  remored,  redocei  to  the  aame  extent  the  rtHttv 
of  tlie  ground  to  the  wheel  sinking  into  it ;  and  if  tbc  whole  hatmg  anfttcli 
rounded,  it  must  evidently  penetrate  deeper  into  the  groimd,  and  hi  Mdof 
force  the  nuterisls  of  the  road  sideways.  Ncrerthdeais  tire  oi  thie  iiiiMtiilili' 
is,  we  believe,  still  employed  in  our  mail  coaches.  But  however  liijiiiiiwli 
the  roads  may  be  tire  of  this  kind,  the  practice  of  giving  a  conical  fbmtsAt 
rims  of  carriage  wheels  is  infinitely  more  destmctire.  lliia  form  hasaanifat 
tendency  to  move  in  a  different  direction  to  the  line  of  dranght ;  and  the  poeir 
which  is  required  to  keep  it  in  a  straight  line  is  so  much  power  wasted  ia  twifr 
ing  the  materials  of  the  rood  out  of  settings,  and  grinding  them  to  powdcTi 

The  cylinder  (as  Mr.  Cumming  justly  obsenres)  having  all  its  parts  of  tcpi 
diameter,  will,  in  rolling  on  its  rim,  have  an  equal  veloci^  at  every  pszt  cf  ia 
circuirifcrt-nce,  and  necenarily  advance  in  a  straight  line.  And  as  aU  the  pnK 
of  the  rim  have  an  equal  velocity,  none  can  have  a  tendency  to  drag  fonrsxd  or 
impede  the  progress  of  the  others;  they  all  advance  with  ono  consent  witk«< 
the  rubbing  of  any  part  on  the  surface  on  which  they  roll.  As  there  iiM 
nibhin;;  there  can  be  no  friction,  and  consequently  a  ^Iznder  perfectly  nod, 
hard,  and  Mnooth,  forms  the  least  possible  resistance,  however  great  its  wewiiltf 
the  pressure  on  its  rim.  It  therefore  follows,  that  all  the  power  that  is  tmmti 
in  drawing  forward  a  cylindrical  body  in  a  straight  Line  on  a  comprettibieB^ 
stance,  is  ultimately  applied  in  compressing  smooth  and  lerellinr  the  substiDeecB 
which  it  rolls.  The  rolling  of  a  cylindrical  body,  therefore,  can  nave  no  tendenef 
to  alter  the  relative  situation  or  parts  of  materials  on  which  it  passes,  nor  set 
how  to  derange  them,  but  by  a  prugressire  dead  pressure  to  consolidate,  lere^sid 
sninothc  them.  If  a  cylinder  be  cut  transversely  into  several  lengths,  each  pirt 
will  puHscsfi  all  the  above  properties ;  and  if  the  rim  of  a  carriage  wheel  be  rasdt 
cxfictly  of  the  same  shape,  it  must  necessarily  have  the  same  tendencies.  Wbca 
wheels  with  cylindrical  rims  are  connected  by  an  axis,  the  tendency  of  esd 
being  to  advance  in  a  direct  line,  they  proceed  in  this  connected  state  with  tbc 
same  harmony  and  unity  of  consent  that  exist  in  the  parts  of  theaaroecjliodfr; 
but,  OS  conical  rims  have  been  universally  preferred  for  m  series  of  yean,  itii 
natural  to  suppose  that  there  were  obvious  reasons  for  such  preference.  The 
cone  (Uminishing  gradually  from  its  base  to  its  point,  the  velocity  of  every  pvt 
of  its  circumference  in  rolling  on  an  even  plane,  will  be  diminished  n  As 
diameter ;  and  at  the  very  point  where  there  is  no  visible  diameter,  it  will  hnt 
no  perceptible  motion  ;  but  if  the  cone  be  made  to  advance  in  a  stxaigbt  liae, 
the  natural  velocity  of  its  several  parts  will  not  be  as  the  spaces,  thereftve  a 
rubbing  and  friction  will  take  place  at  its  eircamferencei  nrom  the  differcat 
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rfl«ciliflf  of  it*  pu-ti,  wlitcli  must  render  the  draught  heavier.     In  ralUng  on 

rc'l  -'r —  Mntliiiig  cjin  t-        n     Tvnd  more  calculated  for  their  dcKtruiHion 
il  rim  of  n  1  See  C&bkiauks,  A\i,ETuiii-,  fitc. 

'  ^^'■''  '  '  i  driving  niuchinerj-,  ace  that  iirttclc. 

^  It  boat,  mnile  very  sharp  hotli  nt  thti  hi'ttd 

ni  ■  ,      .  ...  -wing  AiiJ  3/iilIii.'.  .•>')rciiJly  in  tide  river*. 

WHlKi,LN(i-rAiiLt,     An  inBlrumcnt  for   ;  \he  nature  uf  the 

:r7itriprt!i!  Olid  ceiitnrii;^al  forces.     The  disposilii'  ■'■  lien  liave  to  Uy  off 

axiii  round  which  they  revolve,  may  he  bi^Hutihdiy  exliibited,  by  em- 
small  huckct  fillod  with  wuter,  and  atLichin^  it  to  the  hand  by  a  tiext- 
[IjU'  cuid,   it  niuy  be  whirled   round  without  destroying  the  enuilibrium  »('  ihe 
id.  or  caiisiug  any  purtiun  of  it  tu  be  *|ti||i-d.     Precisely  in  tlie  same  way  are 
1>    '  M  revolve  round  the  sun,  kept  from  foiling  into  that  luminary  by 

torci'  which  id  generated.     Now  the  whirling-table  is  employed 
hiuit  iiiL-  amount  of  thin  force,  luid^  by  fici>inl>inHtion  nf  wt^ighuand  pultcya, 
riety  of  bodies  are  made  to  revolve  witli  diAerent  degrees  of  speed.     The 
krnttiti  iitiiiiiliy  ronKtHU  uf  a  frame  furnished  with  a  large  wheel,  round  which 
hand  p>i-s.^pM,  .urd  ^ivei  nmtion  to  two  Hmaller  ones.     On  one  of  tliese  a  rod  is 
•  'p  -I  r<ir  h.tth  to  plidc,  and  on  the  other  a  Rat  tabic  of  mahogany ;  and  thcs« 
>ut  into  motion  with  dtficrrnt  degrees  of  speed.     Tlie  whoU  apparutut 
iiclv  valuable  to  the  tcacltcr  uf  aKtronomy. 

'  >L.     An  eddy,  vovtes,  or  gulf,  where  tlie  water  is  continually 

'I  Those  in  rivers  are  very  common,  from  various  accidents,  and 

UAuolJy  \Lij  trivial,  and  of  little  consequence.      In  the  sea  they  are  mora 

but  more  daxigcrou^.     Sibbald  hiu  related  the  elTects  of  a  ver^'  remarkable 

I        '     '      •!  among  the  Orcades,  "witich  would  prove  very  dangerous  to 

.h  il  is  of  no  consequence  to  the  people  who  are  used  to  tL 

IS  ii<>[  M\ed  to  any  particular  place,  hut  appears  in  various  parts  of  the 

of  the  M.>n  among  these  tslnnds.     Wherever  it  appears,  it  is  very  fiiriotts  ; 

Its,  &c.,  would  inevitably  be  drawn  in.  and  he  destroyed  by  it ;  but  the 

who  nnrignte  lli(?m,  are  prepared  for  it,   and  always  carry  an   emp'y 

l(  a  log  of  wood,  or  large  bundle  of  straw,  or  wmc  such  thing,  in  (he  bout 

itbem.     As  Boun  ns  they  perceive  the  whirlpool,  tliry  tosa  tnis  wilhiu  ita 

c,  Vetping  Ihemselve*  out;  this  Huhstonce,  whatever  it  be,  is  immediately 

red  Into  the  centre,  and  carried  nnder  water ;  and,  as  soon  u  tbifi  in  done, 

rface  of  the  place,  where  the  whirlpool  woa,  bcoomcs  smooih,  and  they 

ii  !v  ;  nnd  in  nltout  an  hour,  they  see  the  vortex  begin  again 

iioti      .         .    isually  at  about  a  mile  distant  from  the  first." 

l.wjM).      This  meteorological  phenomenon    arises  from   the  con- 
rersance  of  winds  from  all  part»  to  one  point  on  account  of  an  extraordinary 
—  '     -         '"  *'       ;■  at  that  poinL     The  currents  acijuire  by  their  conflict  at 
.'•^,  and  the  velocity  with   which  the    rarciied  air  ruslies 
c  V. ...... vi^^id  force,  which  causes   tlicm  to  recede  from  llit  axis  of 

>n.     When   the    eenlrifugal   force   thus    accjuired  becomes  equal  to  the 

ire  of  the  atmosphere,  a  spuce  approaching  idinoet  to  a  vacuum  surrounds 

114  or  centre  of  motion,  and  as  the  whirl,  by  the  action  of  t)ic  moit 

dling  wind,  receives  a  progrefisive  motion,  it  is  obvious  that  the  prouuruof 

ncwphere  will  be  removed  from  every  object  piissed  over  by  the  base  uf 

nmm  ;  conRequcutly  deslnicliun  mayw  be  expected   to  mark  its  course. 

by  the  removal  of  the  atmospheric  pressure,  and  partly  by  the  whirling 

air  surrounding  the  vactmrn,  loose  bodies,  a  hay-stack,  for  example,  will 

I  itrexistible  impetu(»itr,  and  dissipated  at  a  great  height 

Thin  HpL'cies  of  ardent  spirit  is  much  used  in  this  country  as 

'       ^*  '  Mdily  in  the  mode  of  prt-purBtion  as  well  as 

One  of  Ute  nioijis  uf  iirocuring  it  is 

■■■■•'  "'  —■-"'■•  :j810  guHons  of  rye  or 

^'round   pnlo  mfdt,  and 

Igitii-: ,. ...U'd  tu  no^Fahr.     There 

drawn  oil'  1U2U  gaUoui  uf  this  wort,  aud  a  targe  quauUty  uf  yeast  is 
«•  6  41 
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added  to  it ;  and  whm  the  remaiiiing  wort  U  cooled  to  55''  Fabr.  eighty 
;of  malt  arc  niftjihcd  with  another  portion  of  1030  gallons  of  hot  water,  and 
[^ing  drawn  oW,  is  mixed  with  the  first  wort,  and  (he  yeastod  wort  laalao 

Tills  woah  should  have  the  specific  gravity  trom  1.084  to  1.1 10.      In  th« 

of  ten  or  twelve  days,  the  specific  gravity  gradually  diminishes  till  it  tKComtf 

only  1.002,  when  the  yeast  head  falls  quite  flat;  the  wnxh  hn*  ■■  vWv.im  mriQ 
[«nd  taste,  and  ii  fit  for  the  still.     It  is  calculated  that  every  r\\m% 

'of  meal  and  malt  ought  to  produce  eighteen  gallons  of  spirit,  ^  ;rt>a*ir 

tlian  proof  spirit  that  ten  gallons  will  make  eleven  gallons  proof. 

In  general,  one-third  of  tlie  wash  ii  drawn  over  at  the  first  (tilling,  and 

product  is  called  low  wines,  the  anecific  gravity  being  about  O.ITS.     On 

distilling  the  low  wines,  a  milky,  nery  tasted  s|)irit  comes  over  at  fiwt :  irhn 

the  running  turns  clear,  the  bpirit  that  has  come  over  is  returned  it> 

Tlie  distillation   being  continued,  the  clean  spirit  comes  over;   hi 

running  gets  below  a  certain  specific  gravity,  the  remaining  spirit  ^' 

over,  until  it  ceases  to  be  inflammable,  is  kept  apart  by  the  name  oi 

u  mixed  with  the  next  parcel  of  low  wines  that  are  distilled.     T^' 

nfilt  to  the  raw  grain  is  iiometimes  diminiihed  much  below  tli 
[Jow  as  only  one-tenth  of  the  raw  grain.     If  the  wort  is  not  sutl- 
>ecific  gravity  is  brought  up,  by  adding  a  strong  infiision  ol 
^liarley  and  malt.     The  fermentation  is  generally  carried  on   i 

hurried  as  much  as  possible ;  but  of  late  some  distillers,   con 

carbonic  acid  gas  carried  olT  much  of  the  spirit,  have  covers 

flooring,  having  a  trap  with  a  water  joint,  to  prevent  the  loss  of  Lhtj  «pu:it; 

retards  tlie  fermentation,  but  the  augmentation  of  the  produce,  olthougf^  «li^ 

h  judged  fully  equivalent  to  the  loss  of  time. 

WINCU.    The  bent,  or  crank-handle,  by  which  th«  aio  of  nuduBri  m 

turned. 

WIND.     Air  put  in  motion  by  some 

physical  cause,  so  as  to  become  a  current 

or  stream.     Winds  are  denominated  ac- 
cording to  the   points  from   which   they 

blow;  ace  Compass.  A  variety  of  machines 

have  been  invented  at  different  time^  for 

ascertaining  the  strength  or  velocity  of 

the  wind ;  the  annexed  cut  represents  one 

vhich  poascs.V8  tlie  advantages  of  siinpH- 
'•^ty  of  construction,  and  of  being  uncrrui 

in  ila  indications.     It  is  thus  fumied  : — A 

square  open  frame  of  wood  or  iron,  d  be, 
^is  supported  by  the  flhatt  d;  two  cross  pieces 
nxed  at  ef,  carrying  an  horizontal  axis, 

vhich  is  moved  by  the  action  of  the  wind 

upon  four  sails,  iiii,  fixed  to  one  end  of 

the  axis,  and  disposed  to  be  influenced 
I'by  the  wind  in  the  usual  manner.  Upon 
[iraia  axis  is  also  fixed  a  conical  barrel  of 
>-Wood,  OD  the  amaller  end  of  which,  n,  is 

ftttocheda  line  with  a  weight,  4  appended 

to  it      The  wind  now  acting   upon  the 

Hails,  causes  the  barrel  to  revolve,  and  tho 

line  to  be  wound  round  its  superficies.  To 

prevent  any  retrograde  motion,  a  ratchet 

wheel  o,  is  fucd  to  the  base  or  larger  end  of  t 

into  its  notches  as  it  revuUcs.     It  is  evi<leii 

continually  increase  as  the  line  advances  l< 

power  being  applied  at  a  greater  distance  fro^i 

the  vanahle  force  of  the  wind  may  be  readily  tve.- 

smoUeat  end,  and  marking  tlt«  barrel  with  spiral  linrrs.  aa  taken  up  by  iHa 
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the  rope  round  its  supcrfides ;  pliicing,  also,  between  the  lino  ro  drawn,  numerical 
signs  to  denote  the  force  of  tnc  wind;  which  might  be  calculated  with  tolerable 
precUioiit  according;  to  the  known  principles  of  the  lever.  Tl»e  diameter  of  tlie 
OAsc  of  the  cone  iliould.be  such,  in  comparison  with  the  smaller  end,  that  the 
very  Mtrongest  wind  should  have  scarcely  sufSoient  power  to  bring  it  on  to  the 
end  of  it. 

The  diiferent  velocities,  forces,  and  corresponding  popular  appeltat  ions  of  windfl 
■re  given  in  the  following  table,  derived  from  the  experiments  of  the  late  cele- 
brated engineer,  John  Smeaton;  and  detailed  in  the  Philosophical  Traiuaction* 


Veipcity. 

Perp.  Force  on  one 

■qaare  ft>ot  in  lb« 

Afoirdupoli. 

1 

Appellidoni.                                  1 

Per  hoar 
Miki. 

Pm  Second 
Pert. 

1 

1.47 

.005 

Scarcely  perceptible. 

2 
3 

2.93 
4.40 

.020 

.044 

Perceptible. 

4 

5 

5.87 
7.33 

.079 
.123 

[Gentle  breeau. 

10 
15 

14.67 
22.00 

.492 
1.107 

i  Pleasant  brisk  gale.                                i 

20 
25 

29.34 
36.67 

1.968 
3.075 

I  Very  brisk  gale. 

30 
35 

44.01 
51.34 

4.429 
6.027 

High  wind*. 

40 
46 

58.ri8 
66.01 

7.873 
9.903 

j  Very  high  winds. 

50 

73.35 

12.300 

A  storm  or  tempeit. 

60 

88.02 

17.715 

A  great  storm. 

80 

117.30 

31.490 

A  hurricane. 

100 

146.70 

49.200 

1 A  dreadful  hurricane  that  overtumt    j 

1                  buildings,  trees,  &c.                 t 

To  which  may  be  added  a  still  more  remarkable  instance  of  the  impetuosity 
of  a  hurricane,  as  related  by  M.  Rocho\i.  The  velocity  of  the  wind,  as 
nhscrvcd  by  him,  was  no  less  than  109  miles  an  hour,  or  159.88  feet  per  second ; 
and  its  force  against  a  perpendicular  plane  of  a  foot  equaro,  was  estimated  at 
58.45  pounds  avoirdupois.  Of  the  causes  and  theory  of  winds,  many  very  able 
philosophers  have  treated  largely ;  as  Uus  Cartes,  Rohault,  Bacon,  De  Luc, 
Hnllcy,  Prevofit,  Derham,  EIcs,  Muschenbroeck,  Dalton,  axvA  o\\xen,  ViftVs** 


893  Windlass. 

not  room  to  introduce  even  a  ihort  abitrtfct  of  their  wveral  theories,  hot  aunt 
refer  the  curious  reader  to  their  vritioga,  and  th«  rarioiu  parte  of  tht 
Phifotophical  TramaeHom. 

WIND-INSTRUMENTS.  An  accurate  acqtiauitanee  with  the  prindplaar 
acoustics  is  essential  to  the  scientific  eonstruction  of  every  species  of  nnuied 
instrument,  but  especially  those  which  owe  their  operation  to  the  action  of 
the  wind.  Wind-instruments  generally  produce  their  effects  by  the  vibra- 
tions of  a  column  of  air  confined  at  one  end,  and  either  open  or  shot  si 
the  other.  These  vibrations  are  determined  mainly  by  the  length  of  At 
sounding  column ;  yet  inferior  and  subordinate  ones  are  found  to  coexist  with 
the  fundamental  one.  The  whole  column  spontaneously  divides  itself  into 
portions  equal  to  the  half,  the  third,  or  the  fourth  of  its  longitudinal  extent  la 
mixed  wind-instruments,  the  vibrations  or  alterations  of  solid  bodies  are  msde 
to  cooperate  with  the  vibrations  of  a  given  portion  <^air.  Thus,  in  the  trumpet 
and  in  horns  of  various  kinds,  the  force  of  mfiation,  and  perhaps  the  degree  of 
tension  of  the  lips,  determines  the  number  of-{>arts  into  which  the  tube  is  £rid«l, 
and  the  harmony  which  is  produced.  In  the  serpent  the  lips  cooperate  with  s 
tube,  of  which  the  effective  length  may  be  varied  by  opening  or  shutting  holes; 
atid  the  instrument  which  has  been  called  an  organised  trumpet,  appears  to  s^  is 
a  similar  manner.  The  trombone  has  a  tube  which  slides  in  and  out  at  pleasure, 
and  changes  the  actual  length  of  the  whole  instrument.  The  hautboy  and  the 
clarionet  have  mouth-pieces  of  different  forms,  made  of  reeds  or  canes ;  and  the 
reed-pipes  of  an  organ,  of  various  constructions,  are  furnished  with  an  eLubc 
plate  of  metal,  which  vibrates  in  unison  with  the  a>luron  of  air  which  thef 
contain. 

The  longitudinal  vibrations  of  a  column  of  air,  contained  within  a  tube  open 
at  both  ends,  are  powerfully  excited,  and  very  loud  and  dear  tones  produced 
by  the  inflammation  of  a  streamlet  of  hydrogen  gas.  This  curious  experiment 
was  first  made  in  GermanV)  and  it  is  very  easily  performed.  A  phial,  being 
partly  filled  with  dilute  sulphuric  acid,  a  few  hits  of  zinc  are  dropped  into  the 
liquid.  As  the  dccompositiou  of  the  water  embodied  with  the  acid  no* 
proceeds,  the  hydrogen  gas,  thus  generated,  flows  regularly  from  the  aperture. 
The  gas  being  first  ignited,  and  a  glass  tube  placed  over  the  exit-pipe,  die 
burning  speck  at  its  point  instantlv  shoots  into  an  elongated  flame,  and  crestn 
a  sharp  and  distinct  musical  sound.  This  eff*ect  is  not  owing  to  any  vibrationi 
of  the  tube  itself;  for  it  is  in  no  way  altered  by  tying  a  handkerchief  tightly 
about  the  glass,  or  even  by  substituting  a  cylinder  of  paper.  The  tremor  ex- 
cited in  the  column  of  air  is,  therefore,  the  sole  cause  of  the  incewant  tone, 
which  only  varies  by  a  change  in  the  place  of'the  flame,  or  a  partial  obstructioD 
applied  at  tlie  end  of  the  tube.  The  exciting  force  must  necessarily  act  by 
starts,  and  not  uniformly.  The  column  of  air  contained  within  the  tube  ii  ia 
reality  agitated  by  a  series  of  incessant  strokes,  or  sudden  expansiiHi ;  and  it  ii 
probable,  that  an  instrument  possessing  great  power  in  a  small  compass,  m^ht 
oe  thus  constructed. 

WINDLASS.  A  machine  used  on  board  ships,  chiefly  for  raising  the  anchor. 
It  may  be  regarded  as  a  modification  of  the  mechanical  power  termed  the  wfanl 
and  axle,  employed  to  raise  buckets  from  wells,  and  for  infinite  variety  of  other 
uses.  In  nautical  aflairs,  it  consists  of  a  large  cylindrical  piece  of  timber, 
moving  round  its  axis  in  a  vertical  position,  and  is  supported  at  its  two  ends  by 
two  pieces  of  wood  called  knight-heads,  which  are  placed  on  the  opposite  site 
of  the  deck,  near  the  foremast :  it  is  turned  about  oy  levers  called  nandspikeii 
which  are  for  this  purpose  thrust  into  holes  bored  through  the  body  of  die 
machine.  The  lower  part  of  Uie  windlass  is  usually  about  a  foot  above  dw 
deck :  it  is  furnished,  like  the  capstan,  with  strong  iron  pauls,  to  prevent  it  from 
tnrning  backwards  by  the  pull  of  the  cable  and  anchor,or  from  being  strainedbytiit 
violent  jerking  of  the  ship  in  a  tempestuous  sea.  The  pauls  udl  into  nowM 
cut  in  the  surface  of  the  windlass,  ana  Lined  with  plates  of  iron.  The  wioflsM 
is  heaved  round  by  the  men  who  work  it  throwing  their  weight  tumn  tbecndisf 
the  handspikes,  which,  moving  through  a  much  greater  spac*  uan  the  lofdi 
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of  the  cable  taVen  up.  tfiotistmite,  in  tflVct,  an  InercMc  of  power  equal  to  mnrli 
RTratcT  space :  and  fcy  thi*  Bimpl<  mechanirnl  Rrmnprraent  nnchors  of  mueli 
j»rt'ater  w^ipht  Uiaii  that  of  the  inL-n  tmjilnvefl,  aro  niUeil  direct  from  tlic  sen. 
t-  '  ■  ^      ,  ^     >     :  hftiHlsprke  to  the  mwrt 

•  >  iy  iipun  (li^  wimllfma, 

iniii  (  I    L...V11     i'.\r;3,    i   1 1  > ;  *>     i   -..i      .v  t  i  _  ,      -    ...    tov   i- m  r  >  triii  n  a,  liy  U  SOtl   Of  Jcrlc,  uJl 

111  the-  same:  iiistuiit,  ami  wi  i^li  up  tU'j  .iiiuhur  lix  or  viglit  inchca  At  eocit  pull, — 
tlie  motion!  oftlie  men  being  regulated  tu  time  by  the  liuwlingofuiie  of  the  crew. 
To  utVL*  die  timi^  emriluyt'd  by  llif  tnen  in  working  n  windlau  in  mising  tlie 
Imnddpikcs  from  one  ilot  to  another,  aotl  aUo  (u  give  adtUtioual  power  to  the 
Miachtrio,  nnaleiit  wiw  recently  taken  out  by  Mr,  QuorgeStrakertn  fhip-btiildcr, 
of  South  Shields, — a  pennKClive  sketch  of  wliosc  windiMs  is  subjoined.  The 
increase  of  power  he  obtains  by  fixing  on  the  barrel  of  the  windlotf,  oi  one  end. 


•  aptir  wheel  o,  whteh  is  act^d  upon  by  a  pinion  A,  whose  axis  ttimi  in 
n#arlng«  which  support  the  windlnas  itflclf.  Upon  each  end  of  the  pinion  axis 
Ar*  fixed  two  circalar  nppendii^es  c  e,  which  are  formed  like  two  crown  ratchet 
wh«r)i,  with  only  four  teetli  in  eueh,  placed  face  to  face,  and  with  the  teclh 
directly  oppniiitc  lo  each  other,  and  only  about  an  inch  apart,  so  as  to  leave 
carities  between  them  uf  a  siiiuble  form  to  receive  handspikes  of  the  sbopo 
rupresfnted  in  the  olwvr  cut, — the  upper  lijfure  showing  the  ojierattng  md 
rdgeways,  and  thr  luwer  figure  the  same  broadways;  wherein  is  shown  u  fork  or 
slot  for  the  reception  of  the  oxis,  when  it  i»  being  turned  round.  Tliiw  forktd 
end  IB  of  couffie  made  of  iron,  and  sufficiently  thin  to  pucy  up  between  the  pro- 

JLM'''M'  ' It  of  tlie  pii'i-i-s  c  e»  when  withdrawn  a  few  inches  ;  and  by  thin  means 

It  -rd  with  facility  ;   and  when  It  i^  pualied  in,  iu  shuulders  d  H  rest  on 

ll)  (  ,  i;;  li'eth,  which  onnblea  the  men  to  turn  the  pinion,  and  tiirough  tliol 
medium  the  windlass  actJi  with  great  power.  It  will  be  percciTed  that  oy  this 
jiTrangfnnent.  Initrnd  of  having,  as  usual,  to  withdraw  the  handspikes,  and 
hisert  them  in  a  fresli  hole  every  time  they  aro  brought  down  to  the  deck,  they 
have  only  to  he  withdrawn  until  thf^ir  shoulders  can  pass  outside  of  thvproject* 
iiig  teeth,  moved  past  a  necond  pair  of  teeth,  and  then  returned  again,  till 
Che  shouldem  reftt'firmty  upon  them.  This  is  evidcnitly  a  very  convenient  and 
mcellpnt  method  of  working  a  windlass,  and  might  bo  applied,  as  stated  by  tlit 
pnC«nt<e  in  his  sneciOcatiun,  to  windlasses,  wiUiuut  the  interventioa  of  the  spur- 

1  IAm,      a  mill  of  any  kind  actuated  by  the  impuUe  of  the  wind. 
Th..  ^.    '.  two  kinds — vertical  anil  fiorhont^if. 

Vertical  windmills  (to  which  a  decided  preference  has  been  hitherto  given) 
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usually  consiiit  of  a  strong  shaft  or  axis  incliaing  a  Uule  upwards  from  dit 
borizon,  with  four  long  yards  or  arms  fixed  to  the  highest  end,  perpendicular  to 
the  shaft,  and  crossing  each  other  at  right  angles-  Into  these  arms  are  mortised 
several  small  cross  hars,  and  to  them  are  fastened  tiro,  thrae,  or  four  longhtn, 
running  in  a  direction  parallel  with  the  length  of  the  anna;  so  that  toe  bm 
intersect  each  other,  and  form  a  kind  of  lattice-work,  on  which  the  clotb  b 
spread  to  receive  the  action  of  the  wind.  These  are  called  the  saQs,  and  arc  is 
the  shape  of  a  trepezium,  usually  about  nine  yards  long  and  two  irids.  Tbe 
direction  of  the  wmd  being  always  very  uncertain  and  rariable,  it  heeomci 
necessary  to  provide  some  contrivance  for  bringing  the  sails  into  a  propsr  poa- 
tion  for  receiving  its  impression.  Two  methods  have  been  deTxaed  fix  tkii 
purpose,  one  of  which  is  denominated  the  post-mill,  the  other,  the  smock-ailL 
The  pose-mill  is  so  called  from  the  circumstance  of  the  mill  being  built  roud 
a  massive  central  post,  made  out  of  the  whole  trunk  of  a  stout  tr^  whidi  ii 
sunk  vertically  in  the  ground,  and  supported  in  its  position  by  oUi^ue  stmts  « 
braces,  which  extend  from  a  platform  on  the  ground  to  the  middle  of  the  poi^ 
leaving  10  or  12  feet  of  the  upper  part  firee  &om  the  braces.  The  part  thosM 
free  from  obstruction  is  rounded  and  made  to  pass  through  a  circular  cdkr, 
formed  in  the  flooring  of  the  lower  chamber,  and  to  enter  into  a  socket  fixed 
into  the  flooring  of  the  upper  chamber,  and  to  one  of  the  strongest  croe»4ieuiii^ 
which  must  sustain  the  whole  weight  of  the  miU*house;  so  that  by  meam  of  s 
pivot,  or  gudgeon,  fastened  on  that  part  of  the  post  which  enters  into  the  socket 
the  whole  machine  can  turn  about  horizontatlpr  to  face  the  wind.  A  stns^ 
framing,  united  by  joints  at  the  back  of  the  mill-house,  descends  in  a  dopiaf 
direction  to  the  ground,  and  is  there  fastened  to  short  posts,  when  placed  in  the 
position  required  for  the  sails  to  be  acted  upon  by  the  wind.  To  this  frame  s 
ladder  is  attached,  which  leads  into  or  out  or  the  mill-house.  To  the  botfaaof 
this  frame  a  rope  is  fastened  and  conducted  to  tackle  in  the  mill-house,  by  vfaiek 
the  frame  can  be  lifted  from  the  ground,  while  its  position  is  being  change^  is 
the  manner  of  a  capstan  post,  to  suit  the  wind. 

The  smock-mill  does  not  depend  upon  a  central  post  for  its  main  support,  but 
it  is  generally  a  strong  independent  building,  the  upper  portion  or  which  ii 
usually  a  tower  of  the  form  of  a  truncated  cone,  constructed,  of  wood,  sad 
mounted  upon  a  vertical  wall  of  masonry,  containing  two  or  three  floors,  wbere 
the  work  of  the  mill  is  performed, — the  tower  above  containing  a  vertical 
shaft,  by  which  the  motion  and  force  is  communicated  from  the  sails  to  ^ 
mill-stones.  The  head  or  cap  in  the  upper  part  of  the  mill  is  provided  wid 
a  cap,  which  is  contrived  so  that  it  may  turn  itself  about  as  the  wmd  changa; 
for  this  purpose  there  is  a  nearly  horizontal  framed  projection  at  the  ba^  part 
of  the  head,  which  carries  some  small  sails  acting  as  a  vane,  there  bein^  coo- 
centric  with  the  aips,  a  large  grooved  ring,  around  which  a  circular  hoapi 
provided  with  anti-friction  rollers,  travcnes. 

The  velocity  of  motion  of  the  sails  or  vanes  is  very  considerable.  Mr.  Fer- 
guson calculated  the  motion  of  the  tips  of  the  sails,  even  when  operated  opoa 
by  a  very  moderate  wind,  to  be  thirty  miles  per  hour. 

Horizontal  windmills,  as  their  name  implies,  are  such  as  are  worked  by  thnr 
sails  revolving  in  a  horizontal  plane.  All  disinterested  authors  who  have  writ- 
ten on  this  subject  condemn  them,  as  being  very  inferior  in  eJSect  to  those  of 
the  vertical  kind.  Smeaton  considered  their  effect  to  be  only  one-eighth,  but 
Dr.  Brewster  shows  that  they  have  from  one-third  to  on€^-fou^th  of  the  effect  of 
the  vertical.  It  is  probable,  however,  that  means  may  be  discovered  of  impror- 
ing  them  considerably. 

To  ascertain  the  best  form  and  position  of  windmill-sails,  Mr.  Smeaton  insti- 
tuted  a  series  of  experiments,  of  which  the  results  are  given  in  the  subjoiatd 
table :— 
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WINDOW,     An  aperture   in  the  wall  of  a  building,  for  the 
liglit  and  air.     Modem  windows  an?  almost  uniformly  fuminhcd 
frames,  that  open  and  cIom,  besides  shutters  and  blinds,  by  which  the  a4iiiai!i 
of  Lhe  light  and  air  may  be  easily  regulated  at  pleasure. — See  the  AtticU 
Glazing.      In   this  place  we  propose  to  notice  several  improvcmmts  which 
have  of  late  years  been  made  in  the  mechanical  constnicijon  uf  windowa, 

It  has  frequently  been  a  subject  of  complaint,  tlmt  our  public  edifice*  u* 
either  insufficiently  provided  with  the  meann  of  ventilation,  ur  the  urnuigouenU 
for  that  purjMMe  arc  very  inconvenient.  The  oldest  mode  with  which  ww  are 
acquainted  iis  that  of  casements  hung  upon  hinges,  and  fastened  by  a  laieh.  A 
later  and  more  improved  method  was  to  hang  the  caKemn  ■  -     --xTOf 

upon  centre  pivots ;  the  opening  and  shutting  of  these  casoi.  mj 

lines  is  always  accompanied  with  noite,  and  they  nflTord ....m  • 

shower  of  rain,  nor  to  the  prejudicial  cflects  of  the  cold  air  descending  on  tie 
heads  of  the  persons  assembled  near  tu  the  windows.  Another  mtNlc.  latvlj 
introduced,  is  to  cut  out  of  the  windows  a  space  to  receive  the  half  of  a  sluttl 
hopper,  which  is  attached  to  the  window,  projectiug  inwards,  having  «  dsp  on 
thf!  top,  lying  horizontally,  and  opening  upwards.     These  hoppers  are  evtreiiMlr 


r^.i. 


%.i 


unsightly  in  themselves,  but  arc  rendered  still  mure  so  by  the  duit  which 
on  them  ;   which  dust  is  blown  into  the  building  when  the  flap  ii  opened 
admission  of  air.     To  remedy  these  inconveniences,  Messrs.  W.  and  D. 
some  veorB  ago  invented  the  arrangement  delineated  in  the  preceding 
by  which  a  ready  mode  of  action  on  the  upper  part  of  the  window  U    * 

by  very  simple  machinery,  while   the  Bymmetry  of  the  window  is  p , 

Fig.  1  gives  a  front  inside  view  of  a  window,  with  the  apparattu  attached* 
^g.  2  is  a  side  view  of  the  some  ;  a  shows  the  flap  of  tlio  window  open  :  i  6  a 
bar  to  which  the  base  of  the  flap  is  fixed,   and  on  ^hich  it  i'. 
having  one  end   fastened  to  the  extrcniit)  of  tho  b.ir  b,  and 
other  end  with  an  eye,  which  receives  the  pin  or  stud  li ;  tUih  *i.iui  i>  uao«i 
the  vertical  tod  c,  'wWV  VexwvwxftVt*  \sA««\a  s^  istV  f^  and  is  svcureli 
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upright  position  by  the  Iwps  or  j^jidet  g  g.  through  which  H  paicet;  A  i»  *  lon- 
thoni  piniott  uf  two  l«^l)^  whi^h  when  tiininf  ^uunilby  "leaitN  of  the  vinoh  i. 
tftkiAH  Into  the  nolche*  of  the  rncfc,  and  conscnuently  draws  down  the  tikI  r,  or 

—  -'' tlie  ilircctimi  i:i  which  the  wind)  ii  ttimcd.     In  the  firrt 

\\\t  lover  down,  and  con«ie(|nfiitlv  t/pas  the  window  ;  in 
ft'"  1 '  ii»ed,  iind  with  it  ihe  lever,  which  thuli  ihc  window.     It 

rvii,  tliAt  in  case  of  ihe  upper  part  of  the  window  being 
1.  .         _  'J  i^oy  inullioni,  it  will  be  found  necessary  (lo  prevent  Uia 

rnlrnncc  of  the  nir  ot  the  sidf  of  ibc  caMtnent,  when  il  opens)  to  havu  n  frnnif 
with  two  angular  Kid(*a  sitae  bed  to  the  windows,  and  theie«idf5  must  hareaitmalt 
rvtom  rebate  for  (be  casement  to  fall  against  when  it  i»  fully  opened,  which  will 
prevent  any  inconvenience  arising;  from  tiie  form  of  the  window. 

Sermnla  and  others  employed  in  the  cleaning  and  repairing  of  eiich  windows 
ici  general  pro\-ide  to  indifl'erently  for  their  security,  while  employed  on  the 
ouUide,  tbnt  numeroim  occidenl*  have  occurred, — some,  of  the  most  deplomble 
ffuttiirr.  The  construction  of  the  sash  windows  that  we  have  now  to  notice. 
^flot  only  effoctuully  prevent  these  accidents,  but  will  remain  a  permanent 

lience  to  the  house  in  which  they  may  be  ado|Ued.     In  appearance  these 

resemble  those  of  the  common 
'kind,  and  the  upper  and  tower  sash 
may  be  moved  up  and  down  in  a  sl- 
miiut  manner.  Tlic  outside  of  the 
aosb  may  oUo  b«  turned  into  the  room,  (^ 
•o  U)«t  it  may  beeaally  painted,  glazed, 
^pr  cleaned,  by  a  penon  ataiiding  with- 

room,  without  the  neceswty  of 
riuK  the  slip*  or  beadinga;    by 

which    the  ghui  i*  frequently 
bmkrii.  and  the  beads  lost,  leA  loose, 
duivuUched,  Aod  a  coiuiderablc  ex- 

incunvd.  The  frame  of  the 
iruidow  is  fit(e<l  with  grooves,  wetghts, 
And  pulleys,  in  the  usuidmnnner;  the 
fiUeti  on  the  luuh  arc  not  made  hi  the 
aamc  piece  with  the  dash  fVame,  but 
fastened  thereto  by  pivots,  about  the 
middle  of  the  sash ;  upon  the^e  pivots 
the  saah  is  ttirni^d  round  at  nleaaurr, 
90  aa  to  get  nt  the  outside  witiiout  dL^- 
rturbing  die  fillets  or  grooves.  When 
i|he  satli  is  placed  vertically  (at  tlie 
lower  one  in  tht-  figure)  a  spring  catch  oti  each  vide  of  it  shoota  into,  and  lak  ' 
liold  of  the  sliding  fillela;  so  ihut  in  this  case  the  saah  shdes  up  nr  down  in  llio 
csual  manner,  but  can  be  immediately  released,  and  turned  inside-out  by 
Dushing  hack  the  Rprings,  and  at  the  same  time  pulling  the  sash  inwards.  Thii 
•nvvnlimi  originated  with  Mr.  Nfarslinll,  who  communicated  it  to  the  Society  of 
Arts  ;  hut  tlic  invention,  with  some  unimportant  modifications,  wos  suhsequently 
^alcii*  I'ucly,  probably  from  ignorance  of  Mr.  Marshal!'?  priorcloims. 

iV^c  II  -t  t,  US  windows  of  this  kind  arc  sometimes  called  ^fBrshal^8,  and 

«t  utJiei:i  i  ucly  !3  patent  revolving  windows.  On  account  of  the  additional  expense 
'from  six  to  twelve  shillings)  of  these  windows  above  the  ordinary  kina.  the 
1>undi*n  do  Hut  I  tlit-ni ;  but  this  additional  expense  is  scarcely  worthy 

of  notice  by  n  <  idual  in  building,  when    the  important  advantages 

\i  ronfcm  arc  t,;!  •"■*. 

To  keep  tlie  v  ,  windows  at  equal  di-ftances  from  the  sides,  so 

that  the  r  [n.'iv  <  .1  drHwiug  up  mid  down,  (ns  is  often  the  case, 

*n  a-  n#  it  is  suspcnd''d  by  the  top,)  Mr.  Woolwich 

Aas  (>  '  ;  i.ige  represented  in  the  aimaxed  cuL     /"io.  1    is 

■  plate  of  iron  two  iucliL-»  lung  by  one  inch  wide;  to  the  lower  part  of  which  is 
fix«d  a  spring  A,  that  carries  a  roller  at  its  upper  ead,  and  at  c  r  are  two  holes 
vot^  u.  6  jc 
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below  Uio  window.    Tlie  patenl««rf  likr^wise  olaiin  the    public   |M.lniaa|i  ft«| 

anoUier  properly  pouent^d  by  their  meuUlif  ■butu*r«, — tliol  o(  m  ready 

sion  into  stin-blinds;  but  there  witl  doublleu  be  inftoy  exevplion*  tMtfttoAtJ 

empluvinf'iit  ufso  quick  a  conductor  ofhuat,  and  uf  bu  |vundvTuu»  a 

iron,  for  such  a  purpose.     But  whatever   may  be  the  sul' 

adng   of  the   tieceisity  of  nui-blinds  m  a  teparatc  «j  , 

consideratiiin. 

1(1  the  annexed  eneravlng  is  reprcsonietl  a  pcr>p«;tiTe  view  of  ihe 
fiouite  of  a  street,  in  which  tlie  motalito  shuttiTv  aiwl  iuu4»Unii«  are  cibitM 
applied  thereto.     At  d  i>  a  iihop-n-iudow,  and  at  6  n  »hop-door,   urcr  vlitit 


projected  two  of  the  metallic  ahntten  u  a  lun-blind.  havings  alaa  end 

silk  cloth  or  other  desirable  substance,  iii  the  form  nf  iector?  of  rirclpi, 

case  the  third  shutter,  which  fomn  the  net,  t»  drawn  oj»       ' 

the  entablature.     On  the  firct  Hoor  above  the  iihon,  r  e  <l 

of  the  some  thing  on  a  flmall  ftcole  to  priTote  wiuaowa.    Ai  r(  i«  tiiown  a  wi 

unclosed ;  that  is,  the  ahutten  are  auppoird  to  be  wiihdnwn  totM/,  wmA 

deposited  immcdiutely  above  or  below  it.  aa  thtt  patentcea  adapt  tbotft  to  bocb 

■iiuations.     At  r  is  a  window  entirely   cloied  by   the   vbutter^  p^— — **"fl  • 

hr.rrii.r  ii  'nin^l  btirglnrn,  said  to  be  bullfl-proof ;   mi'I  i*'  «  '-  tihowH  oBi 

K.  .'.!«,  !<iniil(irly  closed.    The  jhuttew  are  n.  iag; 

[i  icrmincd  the  number  of  pla'»'-i  "r  i>ni  ■  tt 

(usually  three  or  four,)  Uie  iron  or  Btcel  ud  t&  the 

i.f  saw  pUie«,  so  as  to  condenw  the  mtM  .  i^ns.     The 

are   then   enclosed    in    gTX>oves  madn    in    a  rocUingwltf  rfttiui^  tif  bai 

strongly   riveUcd   Uicrelo.      11uu  framed,   th»y   are  ccMia»ct*l 
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ptcnsiirc^  bv  tlio  lower  horizontal  bar  of  one,  and  the  upper  one  nl'  the  nestt 
being  cut  into  acute  angleti,  that  hook  into  one  another;  ufid  they  are  lhu<i 
drawn  up  or  let  down  in  succession,  by  ttiding  with  their  vertical  sides  in  deep 
grooves  cut  in  bars  o!' wrought  iron,  which  form  the  fltytca  in  the  window.  The 
upper  portion  of  these  grooved  metallic  styles  is  made  to  separate  from  the 
lower,  by  turning  upim  a  pirot  or  Iiiuge  joint,  at  the  top  of  t)ie  window,  by 
which  means  the  slmltcrs,  while  contained  in  the  grooves,  may  be  prujected  out 
to  an  angle  of  about  00  degrees  from  the  perp*>ndieular,  and  form  the  sun- 
blindL  l%e  patentees  have  designed  several  movements  for  raising  or  lowering 
the  shutters ;  hut  we  adopt  that  which  is  specified  under  the  patent,  with 
reference  to  the  annexed  sectioiLa]  figure.     From  a  and  6  to  e  and  J,  ia  one  of 


'i 

J 

J 

the  side  styleo  to  the  window ;  from  a  to  /  is  a  cunthiuation  of  tbe  style  iind 
fhime  behind  the  entablature,  where  all  the  three  shutters  g,  h  and  i,  are  drawn 
up  nnd  deposited,  when  the  shutters  are  not  in  use.  'I'he  groove  for  tbe  upper 
fthutter/;  iioes  nnt  permit  it  tode<iccnd  lower  than  b,  nor  docs  theprroovc  for  Ute 
middle  shutter  h  permit  that  to  di'«icend  further  than  c,  but  the  groove  for  the 
lower  shutter  i  is  extended  from  the  top  J  to  tbe  bottom  d.  Tlie  sun-blind  in 
projected  only  when  they  ore  all  down,  by  which  means  llic  two  upper  shutters 
are  unlocked  from  the  lower,  and  the  latter  is  ufkerwarda  drawn  up  to  the  top, 
as  shown  in  the  figure.  To  the  movable  part  of  the  style  is  fixed  a  cur\'ed 
rock  it.  the  teeth  of  which  geer  into  those  of  a  pinion  /;  the  axis  of  this  pinion 
carries  a  winch  m,  by  turning  which,  the  sun-blind  is  thrown  out,  or  drawn  in. 
To  steady  the  motion  of  tlie  blind,  the  movement  descnbed  is  madti  to  commu- 
nieate  with  a  •limilar  rack  and  pinion  on  thi"^  opposite  aide  of  tUc  «'vi\\Lq'«  \  W 
this  ptirpow  Oierc  U  placed  on  the  axis  of  the  piu'ion  1  \)ft\\\w4  W,  ^  *toA\  Ovxw^'a. 
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puIW}v  Tountl  which  on  vntWtts  pitched  chain  n  pAMWf,  and  a1»o  oTfra 
pulley  o :  the  axis  of  the  last  nieiitioned  is  a  loag  ahnti,  extending  hori»MUaI^ 
aciiias  the  window  (above  th«  glau)  to  the  oppoiitc  tide,  uberv  «  curneapoiidtnf 
npparritui  projects,  and  lupporta  that  side  ot  the  auh  blind.  In  order  to  dx 
the  blind  at  any  required  anele  that  it  may  be  desired  to  project  it,  there  ii  oa 
(he  axis  of  t,  a  ratchet- wheel,  with  a  pall  nbove  m,  which  falls  into  the  teeth 
il«  periphery,  and  prevents  its  return  without  being  lifted  up. 

Theside  or  end  blindSfOne  oF  which  is  represented  at_^,  »re  made  of  cloth, 
other  flexible  substance ;  one  side  is  attaclierl  to  the  projecting  part  of  the  «ivl 
and  the  oilier,  passing  through  along  and  very  narrow  slit,  is  altn<-t..r1  ii.  ,■  .-onic 
roller  r  ;  when  the  sliutters  composing  tiie  blind  are  drawn  in,  i''  :  ull 

is  turned  by  means  of  a  descending  weiglit  t,  which  ttien  wind^  \  ':  cxc 

layers,  the  sectorial  blind.  To  the  middle  of  the  lower  ed^e^  and  at  the  back  of 
the  bottom  shutter  i,  a  suitable  line  or  chain  is  attached.  This  line  is  carried  up 
vertically,  then  passes  over  apuUey  at  the  top  of  the  frame,  and  from  tbrace  crrcr 
side  pulleys  down  to  a  barrel  on  one  side,  on  which  the  cord  is  wound,  the 
lower  ledge  of  tlie  shutter  i  has  likewise  a  projecting  ledge ;  on  the  drawing  up 
of  tlie  lower  shutter,  therefore,  by  the  cord  and  winch  described,  the  bottom 
edges  of  tlie  middle  and  upper  shutters  come  in  contact  with,  and  rent 
ledge,  and  are  thereby  carried  up  altogether  into  the  casiug  behiud  'J 
ture ;  to  keep  the  shutters  in  the  situation  they  are  thtu  put,  a  iaU  «;.•')•• 
the  tenh  of  another  ratchet-wheel  placed  on  the  axis  of  the  winding  barrel. 

Subsequent  improrements  have  been  effected  upon  the  foregoing,  wbicb 
chiefly  consist  iu  substituting,  for  the  movement  we  bare  described,  long  re- 
volving screws  extending  from  top  to  bottom  on  each  side  of  the  window.  A 
f>imultaneous  motion  is  cflectcd  in  the  screws,  by  means  of  a  bar  extending  acrosa 
the  bottom  of  the  window,  and  connecting,  by  bevil  wheels,  both  screws  widi  a 
winch  handle  by  which  they  are  turned.  Upon  the  screws  are  fitted  nuLs.  to 
which  are  attached  the  sliutleri ;  and,  therefore,  by  the  operation  of  turning  the 
handie,  tlie  shutters  are  steadily  raised  or  lowered  into  or  out  of  their  caae. 

WINE.  A  term  applied  by  chemists  to  all  liquids  that  hare  bceom 
vinous  by  fermentation  ;  but  it  is  popularly  considered  as  confined  to  sacchanoe 
reeetable  substances  that  have  been  converted  into  a  vinous  liquid.  It  savnw 
to  be  a  necessary  condition,  that  sugar  must  be  present  in  a  vegetable,  to  enable 
:t  to  ferment  and  become  vinous ;  bat  this,  according  to  late  discoreries,  wiQ 
not  exclude  starch,  g\im,  and  other  aimilar  products,  which  are  capable  of  bcinjr 
converted  into  saccharine  matter.  Lavoisier  stated  that  pure  stig&r  «Jone  would 
not  ferment,  but  that  some  extractive  matter,  or  yeast,  must  he  added  to  enable 
it  to  undergo  the  vinous  fermentation  ;  and  he  considered  that  the  tffKfCta  of  this 
fermentatiou  consisted  in  scnorating  the  sugar,  which  is  an  otide,  into  parts 
in  oxygenating  the  one.  at  tlie  expense  of  the  other,  to  form  carbonic  a  *  " 
disoxygenating  the  other  in  favour  of  the  first,  to  fonn  a  combustiblv  *u! 
ti-nncd  alcohol;  so  that,  were  it  possible  to  combine  these  two 
the  ntcuhol  and  the  carlwnic  acid  might  reproduce  sugar.  It  is  Oi 
remark,  that  thu  hydrogen  and  cnrbornc  do  not  exist  in  the-"*"  -^  -■'  ■•'  '-I 
being  cuiitbined  with  a  portion  of  oxygen,  which  rendiM 
water.  These  thrve  principles,  therefore,  the  oxygen,  the  h\  -,  ,_  -:  ,  —  -  - j« 
bonic,  are  here  in  a  kind  of  eqtiilibrum ;  and.  in  fact,  by  causing  iham  ia 
through  a  rcd-hol  tube  of  glass  or  porccLun,  we  may  recombine  them,  tvo 
two  together,  and  the  product  will  be  water,  hydrogen,  carb^mic  acid,  and 

In   all   wines  may   be  distinguished   an   ncid,   iilcuhol,  t-irtir.  tin    rxt 
iiiatter.  aroma  or  odour,  and  a  colourless  principle, — the  v  -ti 

dissolved  in  a  smaller  or  larger  proportion  of  water.   An  nrii! 
Ilnre  not  acid  in  ;he  same  degree.  Of  some  wines  a 
l|Mil  characteristic  ;  those  produced  hrom  grapes  nrt 
in  tiiojat  climates,  are  of  thi'-  kind  ;  wiillst  such  ub  ar> 
lion  of  gra)K-!i  that  havt*  attamed  complete  uiaturil> 
a  very  mnull  quantity  of  acid.     The  proportion  of 
in  the  invene  ratio  of  the  sncchnrine  principle,  ami 
which  ii  produced  \>\  the  deconipoidcion  of  the  iuj;l., 
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48.  Ale,     (Durlou)  .     ,  aS8  ^H 

Ditio  (Edinburgh)   .     .  fl.20  ^^H 

Ditto  (Dorchester)  .     .  5..S6  ■ 

i                   49.  Brown  Stout  ....                                       .  6.50  I 

50.  London  Tortcr,  averngi  4.20  I 

51.  Ditto  Small  Beer,  ditto  1.28  M 
'  52.  Brandy  .  .  .  53.39  ^H 
i                    63.  Hum     ...                     53.0S  ^H 

54.  Gin .  51.«0  ^^ 

k                  55.  Scutch  Whiskey  .     .          .....  54.32  I 

&6.  Irish        ditto 53.90  ■ 

TArtar  exists  in  venuice,  oi  nUo  in  muat;  it  contributes  tofacilibil«  thtfianfl 
tion  of  ulcohol.  ^Vhen  left  at  rest  in  casks,  it  deposits  itself  upoo  tli^d^| 
forming  a  crust  mort*  or  less  thicL^  witti  crystals  of  irregular  form*),  ^^''^f^^l 
before  the  vintage,  when  the  caaks  ore  to  bo  got  ready  for  '^  *^^^1 

wine,  they  nre  staved,  and  the  tartar  detached  from  them,  '■■  '  ^^^| 

ployed  in  the  different  uses  of  comroerce.  This  aalt  has  Utile  yuiittxiity  i^^H 
water,  but  considerably  more  in  boiling  water.  It  scarcely  tUMoItret  i^^^f 
ihe  mouth,  and  it  resists  the  prossuro  of  the  teeth.  'i1ic  eatrscliw  M^^| 
abounds  in  must,  when  it  appears  to  be  dissolved  by  the  aid  of  the  'Ufl^^| 
when  the  saccharine   principle  is  decomposed  by  means  of  fennentani^^H 

Suantity  of  extractive  matter  sensibly  diminishes,  a  part  of  it  d^pouiia  itsrll  al 
brous  form,  and  this  deposit,  which  principally  coostitutes  the  lees,  ii  )■ 
more  considerable  in  proportion  as  the  fermentation  is  mor«  gentle,  and  tW 
alcohol  more  abundant.  This  depotiit  is  always  mixed  with  a  coDsidffsUc 
quantity  of  tartar.  There  always  pjcista  in  wine,  a  proportion  of  extrsftii 
matter  in  a  state  of  solution,  which  may  be  separated  £rom  it  by  mfiinft  ofi 
poration.     It  abounds  more  in  new  winea  than  in  old  ones;   :>     '  U 

wine  grows,  the  more  completely  is  it  freed  from  the  eitracii-  lei 

natural  wines  have  an  odour  more  or  less  agreeable  to  the  sm*  Tl 

owe  tlicir  reputation  in  a  great  measure  to  the  perfume  vhicli  i> 
is  the  case  with  Burgundy.     This  perfume  ts  lost  by  too  violeni  l*  i^wucii4 
and  becomes  stronger  by  age.     It  seldom  existi  in  very  spirituous  wine*,  dtiwr 
because  it  is  concealed  by  the  strong  smell  of  the  alcohol,  or  br'-nMi..>  >t  li««hfco 
destroyed  or  dissipated  hy  the  violent  fermentation  that  wasrc'  --vb^i 

the  spirit.     The  colouring  principle  of  wine  belongs  to  the  aU:  -ran  , 

for  wnen  the  must  is  airnlred  to  ferment  without  iX,  the  wine  is  wiuie.  j)aa 
colouring  principio  does  nut  dissolve  till  the  alcohul  is  derelopwl ;  it  is  only  ttMrr 
that  tlie  wine  acquires  its  colour,  which  is  deeper  in  proportion  Xv  thtf  vioUeee 
of  the  fermentation.  If  we  expose  bottles  filled  with  wme  to  t)ie  rays  of  ik 
sun,  a  few  days  arc  sufficient  to  precipitate  the  colouring  principle  io  U/f* 
pellicles;  the  wine  losing  neither  its  perfume  nur  its  Ktrenglh. 

A  very  great  number  of  vegetable  subjlanccH  may  be  mado  to  afibtd  wia«T 
as  grapes,  currants,  mulberries,  elders,  cherries,  afn>ltt8,  pulfeO,  beMts«  pM^ 
turnips,  radishes,  and  even  grass  itself.  Hence,  under  the  dafla  of  viats,  tf 
vinous  liquors,  come  not  only  winea,  absolutely  so  called,  but  also  ale,  cyder,  ti- 
The  term  wine  is  however  in  a  more  particular  manner  appnipciatad 
liquor  drawn  from  the  fruit  of  the  vine.  The  process  of  makiu 
fuliowB : — When  the  grapes  are  rip«,  and  the  saccharine  principle  ta  ^ 

tlu>y  arc  then  pressed,  and  the  juice  which  flowi  out  ii  lecaivd  in  ^WBhtf' 
proper  capacity,  in  which  the  fermentation  appears,  and  proceeda  in  Um 
ing  majner.     At  the  end  of  several  days,  and  fr?quenllj'  aAer  a  few  boun,! 
according  to  the  heat  of  the  atmosphere,  the  nauira  ul'  th#  prap«a^,  tlw  <fvaatiSM 
of  the  hquid,  and  temperature  of  the  pla  .L/oo  Is  paifcamJl 

a  movement  is  produced  in  the  liquor.  '  .u«»;  tlieTe)ti*> 

of  the  fluid  increases ;  it  becomes  turbiil  ^mu  uiiy  ,-  r:t:  ixmi^l-  mad  Is  dbvlk|M|«d. 
which  fUls  all  the  unoccupied  part  of  tJie  vvaseJ;  and  Utv  uanpcinUirr  nasts 
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750  Fabrenbeit  The  skint,  ttones,  and  other  grouer  matleri  of  tlie  grapcpx, 
are  buoyed  up  by  the  particles  uf  disengaged  air  that  adhere  to  tbeit  surface, 
are  varinusly  agitated,  and  arc  raided  in  form  of  a  scum,  or  soft  and  spongy 
crust,  that  covers  the  whole  liquor.  During  the  fermentation,  this  crust  is  fre- 
quently  raised,  and  broken  by  the  air  disengaged  from  the  Hquor,  which  forces 
ila  vay  througli  it ;  afterwardi  tlie  crust  subsiaes,  and  becomes  entire  as  before. 
These  effects  continue  while  the  fermentation  is  hrisk,  and  at  Usl  gradually 
cease:  then  the  crust  being  no  longer  supported,  falls  in  pieces  to  the  bottom  of 
the  liquor,  Ai  this  lime,  if  ve  would  have  a  strong  and  generous  wine,  all 
sensible  fermentation  must  be  stopped:  this  is  done  by  putting  the  wine  into 
close  vessels,  and  carrying  these  into  a  cellar  or  other  cool  place.  After  this 
first  operation,  an  interval  of  repose  takes  place,  as  is  indicated  by  the  cessation 
of  the  sensible  effects  uf  the  spirituous  fermentation ;  and  thus  enables  us  to 
preseire  a  liquor,  no  less  agreeable  in  its  taste,  than  useful  for  its  reviving  and 
nutritious  qualities  wlien  dnuik  moderately.  In  this  new  wine  a  putt  of  the 
Hquor  probably  remain^  that  has  not  fermented,  and  which  afterwards  ferments, 
but  so  very  slowly,  that  none  of  the  sensible  efiects  produced  in  the  first  f'enncn- 
lalion  are  here  perceived.  The  fermentation,  therefore,  still  continues  in  the  wine, 
during  a  longer  or  shorter  time,  although  in  an  imperceptible  manner;  and 
this  is  theaecorid  period  of  the  spirituous  fermentation, — which  may  be  culled  the 
imperceptible  fermentnlion.  We  may  easily  perceive  that  the  effect  of  this 
imperceptible  fermentation  is  the  gradual  increaae  of  the  quantity  of  alcohoL 
It  has  also  another  effect  no  less  advantageous ;  namely,  the  separation  of  the 
acid  salt  called  tartar  frum  the  wine.  This  matter  is  therefore  a  second  sediment 
that  is  formed  in  the  wine,  and  adheres  to  the  sides  of  the  containing  vessels. 
As  the  laate  of  tartar  is  harsh  and  disagreeable,  it  is  evident  that  the  wine, 
which,  by  means  of  the  insensible  fermentation,  has  acquired  more  alcohol,  and 
has  disengaged  Itself  of  the  greater  part  of  its  tartar,  ought  to  be  much  better 
and  more  agreeable;  and  for  this  reason  chieHy,  old  wine  is  universally  prefer- 
able to  new  wine.  But  Insensible  fermentation  can  only  ripen  and  meliorattf 
the  wine,  if  the  sensible  fermentation  have  regularly  proceeded*  and  been 
stopped  in  due  time.  We  know  certainly,  that  if  a  suflicicnc  time  have  not  been 
allowed  for  the  fii-st  period  of  the  fcnnentation,  the  unferniented  matter  that 
remain*,  being  In  too  large  a  quaniily,  will  then  ferment  in  the  bottles  ur  close 
vessels  in  which  the  wine  is  put,  and  will  occasion  e0ects  so  much  more  sensible 
09  the  Ant  fermcniatioD  shall  have  been  sooner  intenunted  ;  hence  these  wines 
are  always  turbid,  emit  bubbles,  and  sometimes  break  tlie  bottles,  from  the  large 
quantity  of  air  disengoged  during  the  fermentation. 

We  hare  an  inatance  of  these  effl'cts  in  the  wine  uf  Champagne,  and  in  others 
of  the  same  kind.  The  sensible  fermentation  of  tliese  wines  is  interrupted,  or 
rather  suppressed,  tlmtthey  may  Have  this  sparkling  quality.  It  is  well  known 
that  these  wines  make  the  corks  fly  out  of  the  bottles;  that  ihey  sparkle  and 
froth  when  they  are  poured  into  gUxsea  ;  and  lastly,  that  they  have  a  taste  much 
more  lively  and  piquant  than  wines  tliat  do  not  sparkle;  but  this  sparkling 
quality,  and  all  the  effects  depending  on  it,  are  only  coused  by  a  considerable 
(quantity  of  carbonic  acid  gas,  which  is  disengaged  durine  the  confined  fermeotaf- 
tion  that  the  wine  has  undergone  in  close  vessels.  This  air  not  having  an 
opportunttv  of  escaping,  and  of  being  dissipated  as  fast  as  it  is  disengaged,  and 
being  inteiposed  betwixt  all  the  paru  of  the  wine,  combines  in  some  measure 
with  them,  aiid  adheres  in  the  same  manner  aa  it  does  to  certain  mineral  waters, 
in  which  it  produces  nearly  the  sanje  effects ;  when  this  air  is  entirely  disen- 
gaged from  these  wines  they  no  longer  sparkle,  they  lose  their  piquancy  uf  taste, 
become  mild,  and  even  almost  insipid. 

Such  are  the  qualities.  Dr.  Ure  observes,  that  wine  acquires  in  time,  when  ita 
first  fermentation  has  not  continued  suificiently  long.  These  qualities  are 
given  purposely  to  certain  kinds  of  wine,  to  indulge  taste  or  caprice ;  but  such 
wines  are  siipjwsed  to  be  unfit  for  daily  use.  Wines  for  daily  use  ought  to  have 
undergone  so  completely  the  sensible  fermentation,  that  the  >ucceeding  fer- 
mentation shall  be  insenoihle,  or  at  lea^t  exceedingly  little  perceived.  Wine, 
™  which  the  first  fennencation  has  been  too  far  imvanced,  \&  ^^^feifti^KBfi 
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inconrcnieuces  than  that  in  w  hich  the  6rst  fermentation  has  been  too  ({aiakl}-  m|k 

prcuetl ;  fur  every  fermenlable  Liquor  is,  from  its  natorr,  in  a  continual  inicitii 
inotion,  mon*  or  less  strong  according  to  circuixi»tanor«,  from  tbv  finlioatnl 
'^e  spirituous  fermentation,  till  it  is  completely  puritieU  ;  Iintce.  from  the  (im«  if 
the  cotnpleiion  of  the  spirituous  rermcnintion,  or  even  before,  the  wine  begrni 
to  undergo  itie  acid,  or  acetous  fermentalioo.  This  acid  ferraeniation  i«  rrrj 
slow  and  insensible,  when  the  wine  is  included  in  rery  cIo««  Teatela,  and  in  • 
cool  place  ;  but  it  gradually  advances,  so  that  in  a  certain  time  thr  wine,  infrml 
of  being  improved,  becomes  at  last  sour.   This  cril  cannot  be  r-  su-t 

the  fermentation  may  advance,  but  cannot  be  reverted. — Fmtrct  •>  j^ 

Oxford  Cyclopedia. 

WIRE.     Metallic  threads,  or  fine  rods,  prodaeed  by  forcibly  drawta^ 
ductile  iiictuls  ttirougU  u  hole  of  less  area  than  their  pre^'imis  tr.i^ 

f  The  sise«  of  which  wire  are  made  are  from  three-eighths  of  an 
totliAtofthefour'lhousandth  p&rtof  Aninch.  For  thepurpoAeaol  emorximrry 
aimilar  work,  gold  and  ailvi-r  are  commonly  drawn  to  such  fincfina  ia  to  W 
flexible,  and  as  cunvenienily  wrought  with  u  needle,  u  the  filani«-"*-  "^  --'K  flai, 
Stc.  with  wliich  they  are  usually  mixed.     See  the  articles  Oott 

The   earliest  attempt   to   draw  ductile  metal  into  threadv   :  .    :.    -    ..;  rhrm 
tlirough  holes  in  a  steel  plate,  does  not  appear  to  be  determined.     At  ftrit, 
was  formed  entirely  by  the  hammer ;  and  this  process  of  art  *,nt>u  Wcstie 

I  distinct  trade.    ik>ckniBU  ob&errcs,  "  As  long  as  the  work  was  ] 

[  hammer,  the  artiits  at  Nuremberg  were  called  wire-§mitJu,  but  lI 

Bfii  dramng  iron,  they  were  called  mre-drauxrtf  or  wirc~miUerM.     i^ih  thn* 

lappellattODs  occur  in  ilie  histor)*  uf  Augsburg,  ao  early  as  tlie  year  136),tit4 
in  that  of  Nuremberg,  in  1360;  so  that,  according  to  the  best  informatioe  1 
have  been  enable<l  to  obtain,  I  must  da^s  the  invention  of  ttie  (Irawing^tT«B>  «r 
proper  wire-drawing,  among  thoie  of  tlic   fourteenth  centurj-."     About  t»» 

[  Imndred   years,    however,  elapired   before    the   art   was    introduced   into  tlitf 
country;  nevertheless,  the  skill  of  our  native  artists  aoon  enabletl  tLem 
surpass  the  foreign  manufacture,  if  any  reliance  can  be  pUe«d  in  the  stai 
contained  in  a  proclamation  of  Kmg  Ohailes  1.  in  1630,  wherein  it  is  set 

I  '*  That  iron-wire  is  a  manufacture  Inng  practised  in  the  realm,  whereby  rosar 
thuu«ands  of  our  subjects  have  Inng  been  employed  ;  and  that  English  win;  af 
the  toughest  and  best  Osmond  iron,  a  native  commo<lity  uf  this  kingdom, 
is  much  better  than  wlmt  comes  from  foreign  parts  especially  for  makiog 
cards,  without  which  no  ^oud  cloth  can  be  made." 

For  tlie  manufacture  of  wire  for  piano-fortes  and  other  mtisical  in 
Berlin  has  long  been  eclrbrated ;  and  it  still  deserves  a  preference  for  thai 
p<.)r{M»«es,  in  the  opinion  of  many  of  our  artists. 

Fur  making  iron  wire,  none  but  the  veri)'  best  and  tiMi^hert  iron  shouM  be  tiw^  ■ 
that  made  entirely  from  charcoal  and  uf  th«CuiiibL*rlaiid  ur^  having  the  prffvtr(j:c 
Formerly  the  bars  were  reduced  to  the  required  size*  for  the  w  ire-<dra«rr  by  lilta-: 
it;  but  now  we  understand  the  uinnufacturers  rill  tlic  bar*  down  ihroarhMaH 
grooved  rolls  to  very  small  ki2(?«,  and  thus  maieriAll)  save  the  hil«Mjrnf  arawinr 
Th«  rolls  for  this  purpose  ore  the  same  as  described  in  the  ar*: 
•ee,)but  ore  superiorly  finished,  and  fitted  up  with  grcst  accuT  • 
soastoroUvery  perfectcylindersof  wiredown  toan  ri^hthof  QM  .  li'* 

Tlie  rollers  arc  generally  from  seven  locight  inches  in  diameter,  .n  ■^ti- 

of  34KJ  revolutions  permitiutc*^  an  tli:il  the  rapidity  with  which  this  roll 
-wire,''  {as  it  is  sometimes  colled,  to  distinguish  it  from  the  bright,  tir  tl 

Lit  made,  may  be  readily  conceived.     For  the  rinis  of  i- 

pkinds  of  "  hollow  wart,"  as  made  by  the  iinmi?n  or  {trui  ■ 
or  tinned  platp  is  wrapped  round  the  wire,  ihe  bhtck  wire  < 
bright;  for  lhe»e  purposes,  and  all  othens  where  the  wir 
painted,  the  rolled  black  wire  is  preferrwl,  on  ncroinit  ol 

F  Whether  wire  be  drawn  by  water,  steam,  or  hand-|»ower,  ' 
tame,  and  the  tools  very  similar.     In  order  to  get  ihr  emi  ■ 
first  reducing  \\o\(i  w  t\\c  AT«LW^\B.\e»  \t  i*  ^aryetied  hy  ir  ■ 
being  then  uv«nedvWou^\\  x\w  V«X*ii>i^*\»'^'^^'»'\^'^^^'  'v> 
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tir^TMt  tyrry  Ftnut  pint  fixrd  rvrticullj  in  a  iulifl«  firm,  bencli.  and  ih«  end  of  the 

V  tt  putr  tit  uincpm  ultaelied  tu  a  chain ;   llie  croai  Irver  of  these 

•ufA.  (hat  the  chain  whon  pulled  htL-t  n  lond^'ncy  lo  draw  (beta  lo- 

'■»ii  lollie  force  applied  In  ihcin, do  thevbiteorpript?  the  wire; 

il  lever  the  wire  iinow  drawn  through  the  hole  in  lliirplalc. 

lie;  and  when  asiilflcitmt  extent  h:iii  hi^vu  ihiu 

ri?  in  Iditenrd  to  a  cyiindtrr  lo  which  the  jiower 

,.i.-  »ir.-  til  .  .1  iipon  It  ft»  it  co(nt'4  tltrotigh  the  plate.     The  new 

rawn  is  very  stiff  uttd  har**,  and  rcc|uire9  unuL-aling  prior  to  Uih  next 

:c».      When  ajiiiealed  it  is  put  into  a  vvsvel  containing   an  acid 

[iquor,  ojii]  tlivii  scoured  bricrht  beforti  it  is  piiucd  tiiruu^h  a  second  or  smaller 

'lole.  in  -.villi  )i  the  operation  is  repeateil  as  many  ti'jies  as  may  be  fimitd  neces- 

kry  lu  ihfc  tizii  required, — aune>diug,  treating  with  acid,  and  scouring, 

It  ew  iing  operation,     h  is  »id,  ih^i  in  order  to  heat  this  acid  liquor, 

»t  an  euuneut   manufactor}',  some  ingots  oT  brass  vhicii    were  at  hand  were 

^ted  red  hot  and  quenched  in  it.      It  was  afterwards  found  that  the  iron  wire 

[taneated  with  this  Acid  liquor,  was  covered  with  a  thin  film  uf  copper,  (derived 

itn  D  sliffht  solution  of  tnc  heutcd  ingot  to  the  acid/)  and  that  the  wire  was  in 

)\  the  plates  with  much  greater  facility  than  usual, 

us  u  lubricAlioii  to  decrease  the  attrition  between  the 

,ri>.  .M.M-      In  consequence   of  this  accidental  discovery,  the 

:«   has   bt-en   sinice  cnntmiied  at  the   iniiiiutuctnry,  of  employing  a  weak 

Ion  of  copper  iii  the  acid  liquor  used  in  iron  ami  stcfl  wirc-dniwiug.    The 

light  coat  of  copper  15  got  rid  of  in  the  lant  annealing  process. 

To  produce  a  perfect  axitl  durable  wire-drawing  plate,  is  a  work  of  considerable 

and  Bntiah  skill  has  in  this  respect  been  long  surpassed  by  the  French,  fruia 

^tiom  all  our  best  "draw-platfs  "   are  obtained,     'ihe  process  by  whieh  our 

i;^niinis  neighbours  attain  their  superiority,  must  therefore  be  of  sutticienl 

iMffliincc  to  our  countrymen,  to  entitle  it  to  u.  pluco  in  our  work.     In  vol.  xv. 

Le*  Arh  ft  Afi.'itrg  'm  the  following  account  of  the  process,  by  M.  Du.  Uamel. 

**  A  hiinil  uf  iritii  \s  tbrged,  of  two  inches  broad,  and  one  inch  thick.     This  is 

reparcd  at  the  great  forge.     About  a  foot  in  length  i>  cut  off,  and  lieated  to 

ii**«i  in  a  fire  of  charcoal,     h  a  then  beaten  on  one  side  with  u  hatniner.  so 

mirk  alt  the  surface  into  furrows  or  gruuves,  in  order  tliat  it  may  retain 

ibstuncc  called  tftc  potin,  which  is  to  be  welded  npon  one  side  of  the  iron, 

the  hard  matter  on  whicli   the  holes  nro  to  be  pierced.     This  pntin  is 

lothing  bnt  fragmeniA  of  old  cast-irun  pots;  but  those  pots  which  have  been 

rn  out  by  tlie  continued  action  of  tho  fire,  are  not  good;  the  iVagmcnts  of  a 

!W  not,  which  has  not  been  in  the  tire,  on;  better. 

The  workman  breaks  these  pieces  of  pots  on  his  anvil,  and  mixes  the  pieces 

-lal  of  white  wood.     He  put  tliia  in  the  forge,  and  heats  it  till  it  is 

u  u  sort  of  paste ;  and  to  purify  il,  he  repeats  the  fusion  ten  or  twelve 

'  each  time   be  takes  it  with  the  tungs  lu  dip  it  in  water."     M.  Uu 

this  is  to  render  the  inatlcr  more  easy  to  hreuk  into  pieces. 

i  peated  flisiotis  with  charcoal,   the  cost  iron  i^  changed,  and  its 

n  h  those  of  steel,  but  far  from  becoming  brittle,   it  will  yield  lo 
.   ;..L-  hammer,  and  to  the  punch,  which  is  used  to  enlarge  the  holes, 
iruii  which   is  to  make   tho  draw-plute,    is   covered  with  a  layer  uf 
le  potin,  or  cast  iron  thus  prepared.     It  is  appUed  on  the  side  which 
furrowed,  and  should  occupy  about  half  an  inclt  in  thickness.     The  whole  is 
wrapped  up  in  u  coarse  cloth,  which  bets  been  dipped  in  clay  and  water, 
d  up  as  thicK  as  cream,  and  is  put  into  the  forge.       The  potin  is  more  fnii- 
che  f^rsrH  iron,  so  that  it  will  melt.     The  plate  is  withdrawn  from  (he 
'  hnnimered  very  gently  upon  the  potin,  to  weld,  and  in 
I'late  it  with  tlip  iron,  which  cannot  be  done  at  once  ;  but  it 


II) It'll  iJL'iiii:  <:''iiii)iL';.t',  iiiv  iiiii'.L-  )>  Lii^Liiii  iifJii'ti,  iiiju  lui  uv'-i  u t  imu  ivui  k 

^•n,  who  draw  otil  the  plate  of  one  foot  to  a  length  uf  tAO  feel,  und  give  it  lh» 
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form  H  ia  to  have.     It  U  well  knon^i^  that  cost  ii-oa  cannot  be  worked  tt 
forge  without  breaking  under  the  hammer;  but  in  the  present  iusuno^  il 
alloyed  wiUi  the  iron-bar,  and  ia  drawn  out  with  iL     It  tius  almt  jivqutrad 
pro^rtiei  by  the  repeated  fusions  wilh  charcoal. 

"  The  holes  are  next  pierced  whilst  the  plate  it  HoL  This  U  done  n-ith  t  vr 
pointed  punch  of  German  steel,   applied  on  that  aide  of  die  plate  which  b 
iron-bar.     It  requires  four  beats  in  ttie  fire  to  punch  the  holes,  and  every  t 
a  finer  punch  ii  employed,  so  as  Co  make  a  taper  hole.     Tlie  makrn  of  drs 
plates  do  not  pierce  the  holes  quite  through,  hut  leave  it  ti3  the  wire-drswer*  ti 
oo  it  themselves  when  the  plato  is  cold,  with  sharp  punches,  uiidthen  Lheropm 
the  hole  to  the  size  ihey  desire  ;  and  altliough  this  puliti  ia  uf  a  very  hard  tub- 
utance.  the  size  uf  the  hole  may  be  reduced  by  gentle  bluus  wiUt  a  bard  Uuar 
met,  on  tlic  flat  surface  of  the  plate  round  the  hole. 

"  A  great  muny  hules  are  mode  in  the  same  plate;  atid  it  a  importial 
they  should  diminish  in  size  by  very  imperceptible  gradations ;  so  tliot  the 
man  can  always  choose  a  hole  suitable  for  the  wire  he  is  to  draw,  without 
obliged  to  reduce  it  loo  much  at  o;ice." 

The  next  considerable  wire  manufactory  in   France,  and  probably  ta  ^ 
world,  is  that  of  the  Messrs.  Moucbel,  situated  at  L'Aigle,  in  the  departractitt^ 
L'Ome.     It   furnishes  annually  in    cards,   for   wuol-combing   pnly,    100, 
jjuintals   of  iron-wire  =  10  millions   of  pounds!     The   whole    of  this  b  » 
required  for  home  consumption,  but  is  exported  to  Spain,  Portugal,  lltly 
other  countries.     As  the  excellence  of  their  products  is  in  a  g^rett  ni 
attributable  to  the  perfection  of  their  draw-plates,  wr  nhall  here  odd  tlie 
of  preparing  them,  as  described  by  the  Messrs.  Moucbel,  irhiob  diffitn  61001 
previously  explained. 

'*  Several  pieces  of  iron  are  disposed  in  the  furnace,  in  the  form  of  s  twt 
without  a  lid,  their  weight  beine  according  to  the  use  for  wbioh  they  are  tAtttiiUJ 
tu  be  made.  The  workman  fills  each  of  these  bovea  with  cast  sleclf  and  hsviu 
covered  it  over  with  a  luting  of  clay,  it  is  exposed  to  a  fierce  (\-^''  'ir.iil  iVl?  kc^ 
be  melted.     His  art  consists  in  seizing  the  proper  moment  tu  >>  '  plsts 

from  the  fire  ;  he  raises  the  luting,  and  blows  on  it  tbruugh  n  '  :  Jrr  to 

drive  off  all  heterogeneous  parts,  and  then  amalgamates  it  with  the  trun  by  lieU 
lllnvs ;  afler  it  is  cool,  he  replaces  it  at  the  fire,  where  the  fusion  n^'iin  Lkksi 

Eloce,  but  to  a  lesa  degree  than  before;  he  afterwords  works  the  steel  withlifkl 
lows  of  the  hammer,  to  purify  and  solder  it  with  the  iron.  Ilii*  opf'faluw  k 
repeated  from  seven  to  ten  times,  according  to  its  quality,  whi>^ 
or  less  dillicult  to  manage.  During  tills  process,  a  crust  (" 
which  is  detached  from  it  the  fifth  time  of  its  exposure  to  the  tiro,  do:.ii 
crust  is  composed  of  an  oxidated  steel,  of  an  inferior  quality.  U»u( 
happens  that  two,  and  even  three,  of  these  crusts  arc  formed  of  -^  -:•  ' 
limetrcs,  or  one-sixteenth  of  an  inch,  in  thickness,  which  mu^i 

'*  After  ull  these  different  fusions,  the  plate  is  beaten  by  a  haiu 

water,  and  the  proper  length,  breadth,  and  thickness,  are  given  to  iL 

thus  prepared,  the  plates  are  heated  again,  in  order  to  be  pierced  with  holwj 

punches  of  a  conical  form ;  the  operalign  is  repeated  fire  or  ' 

punches  used  each  time,  are  progressively  smalk-r.     It  is  ot 

the  plate  never  be  healed  beyond  a  cherry-red,  because  if  it  rci:t-ive«  a  bi{ 

degree  of  heat,  the  steel  undergoes  an  nnfavnuruble  rhanffe.     Th--  pUi*«,  •! 

finished,   present  a  very   hard  material,  which  ii' 

■trukes  of  the  punches  iind  hammer,  which  they  r<  ;  -oai 

Uh)  much  enUrgt>d  by  the  frequent  pausing  of  the  vur  uhciil;!)  ik  nt- 

"  When  the  plates  have  been  repaired  several  titnes,  tlu'V  acquire  a  deyns  of 
hardness  which  renders  it  necessary  to  anneal  them,  --n  .-;',i!--  —  >  t-n  tht»y  ^ 
fruin  niie  size  tu  anuther  j  sometimes  they  do  n'><  roar  quoUlJ 

uiilil    they  have   been   annealed   several   tinifs.       '.  It   thi 

ctiuiions  Hhichare  taken  in  preparing  the  pt  < 
Stardiiess,  and  according  to  tbis  variation  tbt?\ 
either  steel  or  iron-wire ;  and  If  the  workniau  who  proves  tliem  liads  Uial 
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r«  too  loft  for  vither  the  itcvt  or  iron,  they  are  put  uidtt,  to  be  used  hy  the 
krui-wire  drawers. 

"  A  nlatd  that  ia  beat  adapted  for  drawing  of  tteel  vico  »  often  unfit  (or  the 
ran  ;  tor  the  lone  pieces  of  ihU  latter  metal  wilt  become  tmsiler  nt  the  extre- 
rthy  than  at  (he  bej^innin^,  became  the  wire,  as  it  is  dniwn  through  the  plate. 
I  insenaibly  beated,  and  the  adhering  parts  arc  0weUed,  conscqueiitty  pressed 
nd  reduced  in  nlze  towards  the  latier  end.  The  plates  that  ar:;  fit  fur  brass 
re  ot'[i5ii  too  soft  for  iron,  and  the  etfect  resulting  is  the  reverse  of  tliat  produced 
by  a  plute  that  is  too  bard. 
**  Tlie  smallest  plattrs  which  Messrs.  Mouchel  use  are  at  the  least  two  cen* 
or  eicht-tenths  of  an  inch,  in  thickness,  so  thiit  the  holes  can  bo 
fiifficiently  deep ;  for  when  tliey  are  of  a  less  thick.neiis  they  wUl  seize  the 
irr  too  luddfnty,  and  injure  iu 

'*  This  inconvenience  is  much  felt  in  manufactones  where  they  continue  to  use 
f  plates  for  too  long  a  time,  as  they  become  exceedingly  thin  after  frequent 
pairs.  One  of  Messrs.  Mouchel's  large  plates  reduces  l,-200  kilo^ammes 
Iba.  avoirdupois)  from  the  largest  size  of  wire  to  No.  6,  which  is  of  the 
ess  of  a  knitting-needle  ;  400  kilogrammes  (bHO  lbs.)  of  thu  number  ar« 
ardt  reduced  in  one  siii|;>te  small  pltit«,  to  No.  24,  which  it  cArding-wire; 
md  to  finish  them,  they  arc  passed  through  twelve  times  successively.  Wires 
re  frequrntly  drawn  so  tine  as  to  be  wrought  along  wiih  otlier  threads  of  silk, 
rvol.  or  hemp;  and  tluu  they  become  a  considerable  article  in  the  maim- 
iclures." 

'•  Dr,  WoUaston,  in  1313,  communicated  to  the  Royal  Society,  the  result  of  h'u 
sperimenta  in  drawing  wire.  Having  requited  some  fine  wire  for  tclescoiies, 
nd  remembering  that  Muschenbrock  mentiuaed  wire  600  feet  of  which  weighed 
nly  a  sinjgte  Grain,  be  detenuiued  to  try  the  experiment,  altliough  no  raetltud 
f  making  auch  fine  wire  had  ever  yet  been  publislied.  With  this  view,  he  look 
rod  of  silver,  drilled  a  hole  through  it  only  one-tenth  ita  diameter,  filled  this 
loU  vit}i  gold,  and  succeeded  in  drawing  it  into  wire  till  it  did  not  exceed  tho 
hree  or  four-thousandth  part  of  an  inch,  and  could  have  thus  drawn  it  to  the 
Ost  Gucnets  perceptible  by  tlie  senses.  Urilltng  the  silver  be  found  very 
'  some,  and  determined  to  try  to  draw  platina  wire,  as  that  metal  would 
the  silver  to  be  cast  round  it.  In  this  he  succeeded  with  greater  ease, 
the  platina  to  any  tineness,  and  plunged  the  silver  in  heated  nitric  acid. 
dissolved  it,  and  lelt  tlie  gold  or  phitina  wire  perfect." 
In  181£#  a  patent  was  tukon  out  by  Mr.  Brockedon,  for  mounting  the  wire- 
rawing  pUtes  with  diamonds,  sapphires,  rubies,  and  other  hard  gems ;  in  these 
)nii!Al  holes  were  to  be  drilled,  with  their  extremities  rounded  oS,  which  were 
f  words  to  b«  polished  by  the  processes  known  to  lapidaries.  By  these  means 
CXp9Vted  the  wire  might  be  mure  equally  and  cylindrically  drawn,  owing 
imjMlMtrable  hardnets  of  the  gems,  which  would  not  sensibly  wear  from 
me  cause. 

As  tlie  repeated  annealings  to  which  iron  wire  is  subjected,  to  cause  it  to 
ield  to  tho  resistance  of  the  draw-plate,  would  be  destructive  of  the  property  from 
rhich  steel  derives  its  utility,  steid  wire,  therefore,  during  the  process  of 
tfinealiiig,  is  surrounded  with  charcoal-dust  from  which  carbon  is  reabsorbed  in 
he  furnace ;  thus  the  metal  is  rendered  very  soft  and  yielding,  without  losing 
ste^l  property. 

Among    the   curious   and   important    "resulu   of    machinery'*    might  be 
nentirvnrd  the  manufacture  and  application  of  steel  wire  to  the  making  of  the 
'^  of  watches.     ^*  A  pound  of  crude  iron  coits  one  half-penny  ;  it  it 
into  steel;  that  steel  is   mode    into    watch-springs;  every  one  of 
It  is  said.   "  is  sold  for  half  a  guinea,  and  weighs  only  the  tenth  of  a 
aAer  deducting  for  wnst«,   there  are  in  the  pound  weight  about  7>000 
•  •'    -  '"         tfords  steel  for  70,000  wateh-sprtngs,  the  value  of  which, 
18  35,000  guineas  I"     Now  as  there  are  504   half-pence 
1  of  crude  iron  has  increased  17,640,000  times  in  value. 
il  for  weaving  wirc-clolh  are  not  essentially  ditferent  lo 
u:        ,  ''>r  weavuig  oilier  I'lUmcuts,  and  several  patents  have  been 
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taken  out  for  modifications  of  the  power-loom,   to  adapt  it   to  v«arbi{;  of 
wire  ;  which  are  described  in  the  Repertory  and  joiimal  of  Pmtgnt  Imven^am, 

The  application  of  wire-gauze  to  the  manufacture  of  basket^  dia)i-coven,  ud 
a  great  variety  of  useful  articles,  took  place  about  ten  years  8go>  under  a  patent 
granted  to  Mr.  Oosset,  of  the  Haymarket,  I/ondon,  who  brought  the  inveiilioii 
from  abroad.     The  annexed  cut  in  explanatory  of  the  prootaa  of 

The  operation  is  exceedingly  simple, 
behig  performed  entirely  by  forcing  the 
wire-gauze  between  moulds  of  the  required 
shape,  by  the  power  of  a  screw  press, 
which  causes  the  figure  or  pattern  thus 
given  to  it,  to  be  permanently  retained 
tifier  the  article  has  been  withdrawn  from 
the  mould.  We  extract  the  following 
from  the  specification  before  ua : — 

"It  consists  of  a  pattern  or  block  a, 
of  metal,  wood,  or  other  suitable  materia], 
which  is  formed  on  the  exterior  surface 
to  the  desired  shape  and  size  of  the  article 
intended  to  be  piroduced.  The  block  a 
has  a  screw  6,  projecting  up  from  the  top 
or  crown  thereof;  e  represents  a  pattern 
or  mould  made  in  like  manner,  of  any 
suitable  material ;  the  interior  surface  of  this  mouM  U  formed  to  dke  disirsd 
shape  of  the  article  intended  to  be  produced,  and  has  «n  apertare  made  in  tk 
crown  thereof,  so  as  to  be  capable  of  passing  over  the  screw  b,  and  thus  pmit 
the  mould  e  to  come  down  over  the  block  a,  as  shown  in  the  ^gnr«. 

The  manner  of  using  the  machine  is  as  follows :  the  metallic  wire^aoas  «r 
other  material,  (which  is  intended  to  be  shaped,)  has  a  hole  made  through  it, 
and  is  passed  over  the  screw  6,  so  as  to. rest  upon  the  crown  d  the  Mock  a,  si 
seen  at  dd.  In  this  situation,  the  upper  mould  b  is  placed  upon  the  said  aelal 
or  gauze-wire,  with  the  screw  passing  through  its  aperture,  as  aforesaid ;  sni 
the  nut  or  handle  c  is  put  on  its  place,  and  is  turned  down  upon  the  screw  b,  hf 
wiiich  means  it  presses  down  the  upper  mould  e  upon  the  metallic  wire-game, 
or  other  material,  and  thereby  forces  it  into  the  cavity  or  space  between  the 
block  a  and  mould  c,  so  as  to  give  it  the  desired  shape  of  the  article  reqoirri 
The  apparatus  is  then  inverted,  and  placed  upon  a  bench,  or  other  conrenieot 
support,  with  the  screnr  i projecting  downwards;  and  a  ring  or  hoop  of  tjaoed 
wire,  or  other  suitable  material,  is  inserted  within  the  lower  edge  of  the  attidi^ 
and  is  soldered,  or  otherwise  securely  iixed^  to  the  wire-gauze  or  other  materiil) 
of  which  the  article  is  formed.  The  nut  e  may  then  be  screwed  to  the  back  of 
the  screw  6,  and  the  mould  and  block  may  be  separated,  so  as  to  take  oat  dn 
article,  which  will  be  found  to  retain  the  pattern  or  shape  given  to  it  by  dM 
said  mould  or  machinery.  After  this,  the  portions  of  the  metallic  wire-^n^ 
or  other  material,  which  may  happen  to  project  beyond  the  edges  of  the  afcir 
suid  hoop  or  ring,  are  to  be  cut  off  alt  round  evenly,  and  a  small  omameB^ 
band  of  metal,  or  other  material,  may  be  soldered  or  otherwise  fixed  upon  te 
exterior  edge  of  the  article,  so  as  partly  to  conceal  the  interior  hoop  or  ring,  sad 
render  the  whole  neat ;  and  then,  to  finish  and  complete  it,  a  small  nut  or  bottss 
may  be  fixed  through  the  aperture  in  the  crown,  for  the  convenience  of  canTSo; 
the  articles  by.  Articles  of  this  description  will  be  found  rery  serviceable  ftr 
covering  up  delicate  commodities,  or  articles  of  food,  to  preserve  them  from  ^ 
effects  of  flies,  and  for  a  great  variety  of  useful  purposes." 

The  specification  then  proceeds  to  describe  another  slight  variation  from  tfc» 
above  method,  for  "  producing  articles  of  such  a  description  as  will  not  admit  d 
a  hole  or  aperture  being  made  in  tliem."  For  this  purpose,  the  actuating  sott 
Is  made  to  pass  through  a  fixed  nut  in  an  iroh  frame,  the  end  of  the  screw  Mtf 
Ing  the  flat  or  lower  side  of  the  block,  which  is  forced  into  the  cavity  of  di 
mould,  with  the  wire-gauze  between  them.  The  patentee  concludes  hj 
ing  as  bis  invention,  **  the  forming  or  producing  of  articles  of  variuus 
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Lttenu,  and  aizca,  oul  of  metallic  wire-^use,  or  other  materialfl,  as  afnri^aid, 
ly  the  operation  of  prei^ing  or  forcing  the  said  metaUic  wire-gauze,  or  other 
materials,  into  moulds  or  shapn  of  ihe  desired  form  of  lh«  article  intended  to  be 
produced  ;  the  articles  no  formed  or  produced  from  the  metaUic  wire-gauze,  nr 
olhtT  material,  being  caused  to  retain  or  preserve  the  Rhape  or  pattern  whiih 
may  have  been  given  to  them,  by  n\eans  of  one  or  more  hoops  or  ring«,  which 
arc  secured  by  solder  or  otherwise  (o  the  edges  of  the  said  articles,  during  the 
time  they  remain  within  the  mould." 

WOOD.  The  ligneous  matter  fomiing  the  subr^tance  of  tree?.  It  is,  in  mo#t 
cases,  possessed  of  colour,  ta«te,  and  smell,  from  the  presence  of  extractive 
matter,  mucilage,  resin,  or  essential  oil ;  and  it  is  only  when  these  huve  been 
extracted  by  water  and  alcohol,  that  wood  can.  as  a  chemical  principle,  bo 
re^rded  as  pure.  In  this  state,  it  is  insoluble  in  water:  it  b  equally  insoluble 
in  alcohol,  and  hence  it  forms  the  residuum,  when  any  of  the  solid  parts  of  planti 
^^Ave  been  acted  on  by  these  fluids.  From  the  action  of  the  air,  if  dry,  it  doea 
^Pbot  appear  to  suBer  any  change;  but,  wlien  humid,  it  is  gradually  decomposedi 
and  passes  througli  many  iiitermediute  statefl,  to  that  of  a  black  mould,  consist- 
ing principally  of  carbon.  The  oxygen  of  the  atmospheric  air  is,  during  this 
change,  absorbed,  and  carbonic  acid  formed  with  a  portion  of  water;  and  the 
latter,  being  derived  from  the  combination  of  the  oxygen,  leavea  carbon  pre- 
liominant.  When  the  air  is  entirely  excluded,  wood  decomposes  with  extreme 
»cmess,  even  though  humid  ;  a.«.  for  example,  when  it  i^  buried  in  the  earth, 
ie  allcalics  act  on  wood,  atid  stain  it  of  n  dark  colour:  with  the  assistance 
heat,  they  soften,  and  partly  dissolve  and  decompose  it.  *i'he  stronger  acids 
t  on  ic  Sulphuric  acid  carbonizes  it,  rendering  it  speedily  bhick  and  sott. 
Fitric  acid  gives  it  a  yellow  tinge,  and,  when  acted  on  in  large  quantity,  dis* 
Ij^aget  nitrogen  gas,  and  converts  it  iuto  oxalic  acid,  with  small  quantities  of 
klic  and  acetic  acids. 

Wood  txiWen  decomposition  from  heat ;  a  large  quantity  of  an  acid  liquor 

Itils  over,  with  a  portion  of  empyreumsttc  oil.      Carburetted  hydrogen  and 

'ionic  acid  gases  are  disengaged,  And  a  portion  uf  ammonia  is  produced, 

lich  is  neutralized  by  the  acid.     A  chaicoul  remains,  which  releiiis  the  figure 

id  even  textine  of  the  wond.     1*l)e  acid  procured  in  tliis  process,  was  observed 

be  similar  to  vinegor,  and  was  aflcrwards  regordcd  as  a  peculiar  one,  and 

named  pyro-ligneous  acid  ;  hut  the  resenrcliea  of  Fourcroy  and  Viiuquelin  proved 

that  it  IS  only  acetic  acid,  witli  an  impregiiutiun  uf  empyreuaiHtic  oil. 

When  air  is  admitted,  and  the  heat  raised  to  ignition,  wuod  bums.     Its  cum- 

^ttion  at  first,  gives  much  light,  from  the  formation  and  extrication  of  carhu- 

bydrugen  :  this  soon  ceitses,  nnd  the  chnrcoal  remains,  which  burns  with 

unial  red  light.     Tlie  products  of  the  conibustiun  are  principally  carbtmie 

,  and  water.     Nitrogen  appears  to  be  a  constituent  principle  of  wood  ;  am- 

lia,  therefore,  is  also  evuUed,  and  accordingly,  an  aminouiacal  salt  is  found 

ithe  soot  of  wood. 

le  colouring  of  wood  is  effected  by  a  vnrictv  of  processes.  Stains  do  not  lie, 
it  paints,  upon  the  surface  of  wuod,  but  sinK  more  or  lew  into  its  substance. 
Hence,  the  material  wliich  has  been  stained,  exhibits  its  natural  grain  and  hard- 
ness :  and  it  must  be  remembered  that,  if  the  wood  be  not  white,  the  coluur 
taken  will  be  a  compound  of  that  of  the  wood  and  the  stain.  The  dyeing  woods 
employed,  arc  in  small  chips  or  raspings. 

The  woods  which  have  been  stained  are  afterwards  nibbed  up  with  rushes, 
then  with  a  cloth,  dipped  in  a  solution  of  bees'  wax  in  vpirits  of  turpentine ;  and 
afterwards  rubbed  with  a  woollen  cloth  alone.  When  the  stain  i*  intended  to  bo 
very  deep,  the  pieces  should  be  boiled  in  the  staining  liquor,  and  not  merely 
bnished  over.  Tostaiu  wood  red,  t:ike  two  ounces  of  Brazil  wood,  nnd  two  ounces 
of  potash ;  mix  them  with  a  quart  of  water,  and  let  the  composition  stand  in  a 
warm  place  for  several  days,  stirring  it  occasionally.  With  this  liquor,  made 
boiling  hot,  brush  over  the  wood  till  the  dexired  depth  of  colour  is  obtiiined : 
then  with  another  brush,  brush  over  the  wood  while  yet  wet,  with  a  solution  of 
alumi  in  the  proportion  of  two  ounces  of  alum  to  a  quart  of  water.  Pot  a  i,^i\k 
rose  red,  use  doub/e  (he  quantity  uf  potash.     Vor  a  \«sa  \irv^\\\  t*ft^  ftiiw^'«« 
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an  ouDCtt  of  dragon'*  blood  in  a  pint  of  vpirita  of  «in«,  and  bnitb  ffv«r  ibt 
with  the  tincture  till  the  itain  appear  to  oe  aa  strong  aa  ia  dmMttnd ;  bat  ihu 
in  fact,  rather  lacquering  tlian  iiaining.  For  a  pink  or  roae  rad,  add  to  a  i 
of  the  above  infusion  of  Brazil  wood  two  additional  ounce*  of  ibe 
and  UK  it  as  wu  before  directed  ;  but  it  ia  necessary,  in  tiiii  caae,  to  Imnk  tie 
vood  over  with  the  alum-water.  By  increasing  the  proportion  of  paari  whas 
the  red  may  he  rendered  yet  paler;  but  it  'i»  pruper,  when  m'^re  tiian  l]us 

auanlity  ii  added,  to  make  the  alum-water  stronger.  To  itaiu  wood, 
isiolvo  verdigris  in  vinegar,  or  crystals  of  verdigria  in  water,  and  br 
the  wood  with  tbehot  solution.  To  itain  wood  blue,  diitolve  copper  in 
nitric  acid,  and  brush  it  while  hot  several  times  over  the  wood  ;  then 
solution  of  pearl-ashes,  in  the  proportion  of  two  ounces  to  a  pint  of  watrr, 
brush  over  the  stain  made  witn  the  solution  by  copper  til!  the  ooIout  ha 
fcctiy  blue.  The  green  stain,  made  a&  above  with  verdi^s,  may  bo  cl 
to  a  blue,  by  the  solution  of  pearl-aibes.  The  sulphate  of  mdigo,  which  msr  v 
had,  ready  prepared,  of  the  dyers,  will,  when  diluted  with  water,  make  aolu 
itain.  To  itain  wood  black,  brush  the  wood  several  time*  with  a  hot  d»c<»ct}cn 
of  logwood,  then  several  limes  with  common  ink.  To  make  a  T(>ry  fine  Usfk^ 
brush  over  the  wood  with  a  solution  of  copper  in  nitric  aid  as  i>"  )'"-  -"^i 
wards  with  logwood,  till  all  the  greenness  of  the  copper  solulic-.  Vi 

wood  purple,  take  one  ounce  of  logwood  and  two  drachma  ot  )  Mj 

them  together  in  a  quart  of  water,  o%'er  a  moderate  fire.     When  one  half  oTl 
fluid  is  evaporated,  strain  the  decoction,  and  brush  it  several  times  over  the  "» 
After  the  wood  U  dry,  brush  it  over  with  a  solution  of  a  drachm  of 
in  a  pint  of  nater. 

WOOL.     The  long,  soft,  curly  hair,  which    coven  the  skiti  of  sb^ 
aome  other  ruminating  animals.     Wool  resembles  hair  in  many  revpecta 
its  fineness,  which  constitutes  an  obvious  difference,   there  are  othrr  pa 
which  may  serve  alio  to  di&tinguish  them  from  one   another.      Wool. 
hair  of  horses,  cattle,  and  most  other  aniniuK  completes  its  growth  in  a 
then  falls  off  as  liair  docs,  and  \k  succeeded  by  a  fresh  crop.      It  differs  i 
however,  m  the  uniformity  of  its  growth,  and  the  regularity  "f  ii«  •*t^ 
the  whole  crop  springs  up  at  once,  and  the  whole  falls  off  at 
viously  shorn,  which  leovea  the  animal  covered  with  a  short  en. 
which  in  iu  turn  undergoes  suniUr  mutations.     BerthcUot  ha»  shown 
caustic  alkidine  leys  dissolve  wool  entirely,  and  that  the   acids  pteci] 
from  this  solution.     The  facts  elicited  by  chemical  research  explain  all  thf  ] 
nomeiio,  and  all  the  propenics  which  wool  presents  in  the  frequvnt  and  ^u 
tageuuB  uses  to  which  it  is  applied.     While  the  wool  remains  m  tiu 
which  it  is  shorn  from  the  sheep's  back,  it  is  called  a  fleece.     Each 
Btsts  of  wool  of  differen  t  qualities  and  degrees  of  fineness,  wb  ich  th«  dralttra  i 
•ell  in  packs  at  different  rates  to  the  wool-comber.  The  finest  wool  gtowai 
about  Ute  head  of  the  sheep,  and  the  coarsest  about  the  tail ;  the  longeri 
flanks,  and   the  shortest   on  the  head  and  some  parts  of    thv  beUy. 
that  is  shorn  when  the  sheep  is  living,  is  called  Heece  wool    .<.uA  th«i 
pulled  off  the  dead  animal  is  called  skin-wool.     Wool,  i  in 

u  takea  from  the  sheep,  is  always  mixed  with  a  ^eat  d    ^  »ad 

of  different  kinds,  and  in  particular  is  strongly  imbued  with  a   natural 
smelling  grease.      These  impurities  are  got  rid  of  by  waihinf , 
combing,  by  which  the  wool  is  rendered  remarkably  white,  aoft^ 
and  springy.     When  boiled  in  water  for  several  hours,  it  la  not  all 
sensible  degree,  nor  does  the  water  acquire  any  impregnation. 

The  wool  intended  for  the  manufacture  of  siuifs  is  bruught  taC9  • 
adapted  for  the  making  of  worsted  by  the  wool-coinbcr ;  who,  havinc  dMTi 
from  all  impuritiev,  and  well  wa^hea  it  with  soap  and  water,   be  ^itk  on* 
of  a  certain  quantity  on  a  fixed  hook,  and  the  other  on  a  murabia  )■■■''    ^' 
ho  turns  round  with  a  Itandle,  till  all  the  moiiiure  is  forced  oat 
thrown  lightly  into  a  banket.     The  wool  is  nr\-  -itr ml  ..ui  in  U\r 
drops  of  od  an*  scattered  on  each;  which  are  p 
where  the  comber  sits  at  work.     At  the  bac, 


ionUin  the  noyUtt  as  i(  is  called,  which  is  that  part  of  the  wool  thut  U  led  in 
me  wool  afWr  the  sliver  is  drawu  out.  The  oomh  consists  of  thr^e  rows  of 
jligbly-teinpered  and  polished  etccl,  fixed  in  a  long  handle  of  wood,  and  set 
b&rallcl  to  one  another.  Each  comher  has  two  conihs,  which  he  fills  with  wool 
|nd  tlien  works  them  togelUer,  till  the  wool  on  each  ii  perfectly  tine,  and  tit  to 
oraw  out  in  slivers.  The  best  cnnibs  of  this  kind  are  said  to  be  manufactured 
pt  Halifax,  in  Yorkshire.  In  u.sJne  tliese  combs  the  workman  has  a  pol  made 
iDf  clay,  with  holes  in  its  side,  in  wuii:h  he  heats  them  to  a  certain  temperature 
|>eforc  it  can  be  made  readily  to  pass  through  the  wool.  Each  comb-pot  is  made 
to  hold  eight  combs,  so  that  four  nieti  uiunlly  work  in  one  compartment  of  the 
hhop,  round  a  single  pot.  When  the  wool  has  been  sufficiently  worked  on  the 
pombs,  the  workman  places  one  comb  and  thfn  the  other  on  a  fixed  spike,  at  a 
proper  height  for  him  to  draw  it  out  as  he  stands.  The  wool  thus  arawn  out 
\is  called  a  sliver,  and  is  froni  tive  to  six  or  seven  feet  in  length.  Such  is  tlie 
jmode  of  wool-combing  by  hand,  but  several  patents  have  been  taken  out  for 
jperforaiing  the  same  operation  by  machinery  ;  the  first  of  which  was  introduced 
joy  the  ingenious  Dr.  Cartwright,  in  1790,  and  wool-comhing  by  machinery  has 
Inow  almost  wholly  superseded  the  work  by  hand,  owing  to  the  economy  of 
labour  and  material  which  it  eflecis. 

The  manufactnre  of  wool  is  divided  into  two  distinct  classes, — long  wool, 
I'or  worsted-spinning,  and  short  wool,  or  woollen-yam-spinning.  We  have 
[already  described,  under  Cotton,  the  process  of  spinning  that  material :  it  will 
[be  readily  conceived  that  the  spinning  of  other  fibrous  matter  does  not  very 
essenLially  ditfer  therefrom,  but  that  it  merely  requires  certain  modifications  in 
tiie  opjiaratus  to  adapt  it  (o  the  diflerence  of  tibre  tn  tlic  staple  commodity.  In 
spinning  worsted  by  hand,  the  portion  of  wool  plucked  from  the  sliver  was 
nlaccd  across  the  tingera  of  the  left  hand,  and  from  the  thick  part  of  it  the 
nbrcs  were  drnwn  and  twisted  as  the  hand  was  withdrawn  from  the  end  of  the 
apindle,  to  which  it  had  been  previously  attached.  The  revolution  of  the  wheel, 
efiecled  by  the  right  hand,  conveyed  by  a  band  to  the  wheel,  or  pulley  on  the 
spindle,  produced  the  requisite  to  give  firmness  (o  the  thread;  and  by  a  ver^r 
gentle  motion  of  the  same  wheel,  the  thread  being  brought  nearly  perpendicular 
to  tlie  spindle,  it  was  wound  upon  the  spindle  lo  form  the  cop.  From  this  it 
was  transferred  to  the  reel,  and  became  a  hank,  of  a  definite  length,  but 
varying  in  weight  with  the  thickness  of  the  thread.  In  this  state  it  was 
transferred  to  the  manufacturer,  to  be  converted  into  shalloons,  hombazin,  or 
whatever  other  fabric  worsted  is  applicable  lo. 

'*  A  few  years  after  the  introduction  of  cotton  machiner},"  C^y  ^^  author 
of  the  Operative  Mechanic),  "an  obscure  individual  of  the  name  of  Hargraves, 
previuualy  unknown  as  a  mechanic,  who  had  long  been  employed  by  Messrs. 
W.  Birkbeck  and  Co.  of  Settle,  in  Yorkshire,  in  the  management  of  a  branch 
of  the  wursted  manufactory,  attempted  to  s|nn  long  wool  by  means  of  rollers. 
He  constructed  working  models  of  the  necessary  preparing  machinery,  and  of  a 
spinning  fratne,  by  tlie  assistance  of  persons  accustomed  to  the  construction  of 
cotton  machinery  ;  and  succeeded  so  completely,  as  soon  to  induce  his  employers 
to  build  a  large  mill  for  its  application.  By  degrees  his  i>lans  became  known  to 
the  trade,  and  many  large  manufactories  have  subsequently  been  erected  for  this 
purpose.  Contrary  to  the  earlier  anticipations  on  this  subject,  it  has  been  found 
that  mill-spun  yam  answers  better  for  the  coarse  as  well  as  the  finer  fabrics, 
than  that  produced  by  the  hand,  which  it  has  entirely  superseded." 

Ill  spinning  worsted  by  machinery,  a  sliver  uf  wool  is  laid  upon  the  drawing- 
frame,  from  whence  it  is  conducted  through  several  pairs  of  rollers,  of  which 
the  operation  of  the  first  and  last  are  the  essential  ones,  the  intermediate 
rollers  moving  with  equal  velocities,  and  serving  merely  to  conduct  the  skin, 
l»hich  is  received  into  a  c^-lindrica!  can;  three  such  skins  being  passed  through 
4snother  drawing-frame,  and  slrerchcd  in  their  progress,  become  fitted  for  roving, 
^ — the  lost  step  m  the  preparatory  process.  The  spinning,  which  is  the  con- 
cluding procota,  is  effected  by  means  of  two  pair  of  rollers  moying  with  e^ual 
krrlocitiea,  and  intermediate  auxiliaries. 

In   manufacturing  short  wool  into  c/o/A,  it  is  firvt  loi^udk  \n.  m\u«^ 
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IreauriiUy  ringed  in  doan  vat«r,  wbic)i  adafU  it  to  tb«n«rt 
caroing.  The  carding  engine  for  l^ne  short  wool  is  «>iwtmel<d  wiAk  Mt  ■■ 
eylind^f  hairing  in  lieu  of  the  top  cardi  tuedin  jenny-cpisnisg;,  namatimmJi 
roller^  Ijring  and  rolling  upon  tta  upper  surface;  it  is  used  in  placvef  ftlnA> 
engine,  and  it  called  a  scribbler.  The  wool  is  di-livered  fvoan  ■  OMaa  Wfcte 
to  a  doffer,  aiid,  being  combed  or  doffed,  i«i  carried  ti»  another  engaw  oaMtv 
earder^  which  perfects  the  carding,  anri  dflivcrs  it  otf,  by  gwana  at  gemmi 
nabogany  rollers,  io  a  row  or  roWj*n.  ta  in  jenny-«pinning.  If  tit«  wwd  m  4 
a  oiMrte  description,  such  as  is  fonned  into  yaru,  for  the  umnAntan^f  um 
doths,  more  carding  is  required. 

The  Kribhle  engine  hat  three  distinct  parts  or  cylinders  in  cme  ftuw.  TW 
first  port  consists  of  the  Brst  main  cylinder  with  its  lop  roller*,  smI  k  raBr^if* 
breast ;  this  delivers  the  wool  to  the  second  main  cylinder,  whieb  «lcb  ito  Hf 
rollvn  is  called  the  Brst  part;  this  delivers  it  up  to  a  small  UtlKtmAa^vfit^ 
called  the  tween  dotrer,  which  carries  it  to  the  third  main  cyluMWr,  no,  v* 
its  top  rollers,  ia  called  the  second  part;  from  faenre  it  goes  to  tfaft  ImC  4^ 
cylinder,  from  which  it  is  combed  hy  a  duffing-plate,  and  finally  «Brii4  If 
band  to  a  carding  engine ;  by  which  the  wool  is  formed  inio  R|Wiii  ■■ 
■mooth  rolls  of  twenty-eight  inches  long,  and  half  an  incb  thiclc,  vfciA  ^ 
immediately  taken  br  boys,  ard  attached  tu  the  spindle*  of  (b«  iiiiag  m 
stubbing  machine.  'J  his  machi.  e  draws  out  the  wool  into  largw  tmA  <figH^ 
twisted  threads,  and  winds  it  into  balls  ready  fur  spinning.  ^  the 
jenny  the  threads  are  twisted,  arid  drawn  to  a  proper  tlrgrr«  of 
strength,  and  are  then  reeled  into  skeins  and  prepared  for  the  locos.  Tbr  #i 
■ort  intended  for  the  wouf  is  wound  on  spools,  or  quilU,  which  aretnbeavf  i 
■ixe  and  shape  as  to  be  easily  placed  in  the  hollow  of  a  shuttle.  Tlwt 
Ibr  the  waip  is  wound  on  large  wooden  bobbins,  fVom  which  it  ia  by  te  wm^ 
ing*bar  conveniently  arranged  for  the  chun  or  warp  of  the  piroe. 

A  patent  was  taken  out  a  few  years  since,  by  Mr.  Hodden,  for 
in  preparing  wool,  and  alw  for  roving  and  spinniuf^  it  in  a  heat«d  lOte,  1W 
patentee  obscrvej^  that  various  methods  may  be  adopted  for  mtpmXyhtg^m^W 
wool,  during  all  or  either  of  the  three  processes  of  preparing.  rDmc,iadif»> 
Iiitig.  The  method  which  Mr.  Madden  hu adopted  is  the  inlrodlielMai  cf  «S^ 
iron  beaten  into  the  retaining  rollers  used  fur  these  processes,  iilmiilug  lM 
be  alwa)s  u>es  three  rollers  or  cylinders  together,  and  by  laadia*  lbav«( 
over  half  the  circimiference  of  the  upper  two  roller*,  charged  whbiB  whb  *• 
heaters  above  mentioned,  he  thorouglity  warms  the  wool,  inilioui 
progress  of  the  other  presses. 

The  mode  of  applymg  the  heaters  is  by  making  the  r.  '  -    .tta 

low,  and  by  introoucing  a  cylindrical  beater  into  each  rd 
beaten  are  made  exactly  to  6t  the  interior  of  the  retaining  t:\iunicrt, 
of  whieh  pass  through  a  channel  for  that  purpose  in  tlie  middle  of  tbv 
It  is  to  be  observed  that  the  heaters  may  be  put  within  the  drirJng 
with  equal  eflcct. 

The  qualities  which  distinguish  woollen  cloths  from  oU  other  manwfrcaoa^ 
and  renders  them  particidarly  suitable  for  northern  climaies,  are  the  iuwpi> 
ncas  and  density  they  acquire  from  the  ojwration  of  fulling.  Tbe  clotb  ^ 
aprinkled  over  with  a  liquor  nreparrd  from  oil  of  olfra  soap  dissoUvd  in  ba 
vater,  and  then  laid  in  the  milt*trough,  where  it  ispotmded  with  kaavy  wa^0 
hammers.  By  this  process  a  duth  •lO  yards  long,  and  100  Inehcs  wt4i^  k 
reduced  to  30  yards  long,  and  60  inches  wide.  Uuring  the  a|Meatiea  t^  ciMfc 
ia  taken  from  the  irtmgti,  the  srrinkJea  smootbened,  and  mof  soap  added.  tW 
property  of  becoming  thicker  by  compreauon  it  peculiar  to  woolian  clotba    k 


is  said  that  the  tibres  of  the  wool  are  thickly  set  with  jagged  prola 
which  it  is  supposed  catch  hold  of  each  other  when  pronea  logvtbcr,  lad 
become  inextricably  united,  to  that  the  cloth  when  cut  does  not  nonml 
other  cloth.     After  milling,  tbe  cloth  is  acooivd  with  a  prF|Mraliati  of 
earth  and  bullocic's  galls,  tiU  perfectly  free  from  soap,  and  then  taken  to  ibt «bl^ 
rorker  to  he  dreueA.    T\\\&  o^tation  ia  performed  by  first  ilrmwia^  eat  o4 
yliKing  in  one  i\n«c\wn,  Vj 
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wool  that  can  be  bToup:bt  to  the  buHacc,  and  then  ahearing  them  ns  close  an 
may  be  practicable  without  laying  the  threads  of  the  cloth  bare.  The  initru- 
ixienUi  employed  hi  this  process  were  formerly  worked  by  hand;  but  Uiiii opera- 
tion is  now  performed  by  machinery,  in  a  very  superior  mnnner  to  nny  manual 
effnrtx,  and  at  n  mucti  )t>s.^  expense.  When  this  proceiia  is  completed,  the  cloth 
is  taken  to  the  rack,  whore  it  is  strained  so  as  to  bring  it  to  on  even  breadth 
throughout  its  lengthy  and  it  is  then  sheared  again,  lo  render  it  perfectly  level 
and  uniform.  All  the  little  bits  of  struw  or  lint  that  may  adhere  to  it  aie  now 
Packed  out,  and  nny  holes  that  may  be  discorered  carefully  firieniruwn.  The 
cloth  19  next  laid  in  a  press  with  a  sheet  of  glased  paper  between  every  fold; 
these  are  covered  by  thin  hourdH,  and  hot  iron  plates  laid  thereon,  by  which  a 
gloss  ia  communicated  to  the  cloth.  After  the  press  has  been  screwed  down  for 
ft  sufiicient  limo,  tha  pressure  iti  removed,  and  the  clulb  taken  out  and  packed 
for  sale. — We  have  thus  given  an  outline  of  the  process  of  manufacturing  of 
woollen  cloth,  as  it  was  generally  conducted  n  few  years  ago;  but  the  rapid 
progress  of  meehnnical  invention  during  a  very  brief  pcriwl,  has  made  so  exten- 
•ive  a  change  in  the  apparatus  and  processes,  un  to  preclude  the  possibility  of  a 
detailed  description  within  tlie  prescribed  limits  of  tliia  work  ;  we  shall,  however, 
before  closing  this  article,  notice  two  or  three  recent  patents,  the  leading  objects 
of  which  are  lo  give  to  woollen  cloths  that  silky  softness  and  gloss,  for  which  the 
best  flninhed  modern  fabrics  are  so  diitinguished. 

Mr.  FuD^el's  mode  of  producing  the  lustre  upon  cloths,  as  stated  in  the  speci- 
flcadon,  is  in  substance  b9  follows. — After  the  cloth  has  undergone  the  usual 
dressing  in  the  gig-mill,  and  band-bnuhing,  it  is  to  be  tightly  wound  upon  a 
cylindriivil  roller,  the  extremities  of  which  arc  to  have  deep  grooves  made  round 
their  peripheries,  that  will  permit  the  list  on  the  edges  of  the  cloth  to  sink  into 
them,  and  by  tliesc  means  preserve  the  cloth  in  a  smooth  and  level  surface. 
Tlie  roller  of  cloth  so  prepared  is  to  be  set  on  end  for  some  time,  to  permit  tlte 
water  to  drain  off;  it  is  then  to  be  placed  in  either  an  open  vessel  over  a  steam 
boiler,  and  cxpo»ed  to  the  action  of  tlie  steam  for  three  hours,  or  it  may  br 
placed  in  a  close  vessel  into  which  the  vapour  is  to  be  allowed  to  pass  while  it 
I*  made  to  revolve.  The  temperature  of  the  steam  proper  to  be  employed 
depends  upon  the  colour  of  the  cloth,  and  the  degree  of  lustre  required;  but  in 
general  the  heat  shonid  be  somewhat  less  than  that  of  boiling  water. 

Mr.  James  Dutton's  pntent  method  ctmsists  in  pressing  the  cloth  at  the  tint* 
it  is  being  heated.  His  press  for  this  purpose  has  one  fixed,  broad,  and  flat  lur- 
flue  or  table,  equal  to  the  whole  width  of  the  cloth,  and  of  suitable  dimensions 
in  tlie  otiier  direction  to  receive  about  a  yard  of  the  cloth  in  length  at  a  time, 
to  receive  the  pressure ;  which  is  effected  by  a  flat  metal  plate,  or  platten,  of 
corresponding  dimensions,  made  to  rite  and  fall,  and  to  he  operated  upon  by 
powerful  leverage,  or  hydrostatic  pressure.  To  render  the  effect  of  this  process 
pennunrnt,  heat  and  humidity  are  employed  in  conjunction  with  it.  For  (his 
parpose  H  steam  or  hot-water  chamber  is  formed  in  the  table  of  the  press,  and  the 
clotJi  is  brought  under  the  operation  in  its  wet  state,  the  jiressuro  being  con- 
tinued upon  lach  successive  portion  of  cloth,  for  a  certain  numttcr  of  minutes 
(varying  with  the  "  dress"  required,  and  other  circumstances). 

It  is  dcpiiahle,  in  theprocessufroughmgor  raising  the  pile  upon  woollen  cloth, 
thai  the  action  of  ihe  teazles  should  be  made  to  devinte  from  straight  lines  on  ihc 
rarface  of  the  doth.  'Vlii^  patented  improvoment  of  Mr.  Oldland,  dated  July 
1S30,  for  this  object,  consists  in  a  horisontnl  revolving  teazle  frame,  furnished 
6n  its  under  side  with  teases,  wire-cards,  bnishes,  or  other  malerinis  used  in 
dressing  or  raising  the  pile  of  the  cloth.  The  revolving  teazles  are  put  in  motion 
by  a  band  fixed  to  the  revolving  spindle  ;  and  as  the  cloth  i«  brought  under  tlte 
teazles  by  mndueting  rollers  of  the  usual  construction,  it  isnressid  up  against 
the  teazles  by  a  aujiportcr  covered  with  some  elastic  material,  only  on  that  side 
of  the  centre  of  motion  of  the  revolving  teazle  which  moves  from  the  middle 
towards  the  selvage  of  tlie  cloth,  the  teazle  frame  reuching  only  Imlfway  across 
it;  and  one  bring  placed  on  each  side,  moving  in  ditferent  directions^  the  pile  will 
be  raised  in  all  cancf.  from  the  centre  towards  both  Kclrages  of  the  piece  of  etoth^ 
thoiifb  from  the  nature  of  tnc  aclion  of  this  machine  il  U  ev\4«v\  \X\ttX\\ao^T*>iwnv 
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on  the  cloth  can  in  no  eau  be  reetilincAl,  ab4  ihst  by  th«  end  raoUon  nt 

cloth  the  lines  of  action  will  be  conttnuallycrosflin^  each  other  at  very 
In  (he  same  year  another  patent  was  taken  by  Mr.  Papp«.  fur  tbe 
which    tlie  principle  and  operation  are  the   fiamc,  though  0"  •'-'-• 
little.     A  third  patent  for  the  same  object  was  granted  on  tip 

last  mentioned,  to  Mr.  Ferrabee,  who  raises  the  pile  in  a  d   : 

namely,  from  the  middle  sloping  to  tbe  sides;  for  this  purpose  he  eiu 

scries  of  teazles  ;  each  leries  is  attached  to  an  endless  chain  wlii.h  pt^^ 

two  cylinders  by  which  it  is  put  in  motion.  Two  of  the  cylin- 

and  give  motion  to  the  teazle  chains  arc  placed  with  their  &Xf 

the  middle  of  the  piece  of  cloth  to  be  operated  upon,  and  the  • 

arc  placed  near  the  selvages  of  the  clotn,  with  their  axes  pst;  . 

pftii'  of  c)lindeTs  is  made  to  turn  in  a  direction  to  raise  tin 

from  the  middle  towards  tbe  selrnj^es,  at  right  anelcs  to  iheir 

at  rest;  but  when  an  end  motion  is  given  to  the  cloth,  v. 

means  of  two  cylinders  placed  at  riglit  angles  to  the  tenxle  < 

h  mised  in  nn  angular  direction,  sloping  from  the  middle  tow..^..^  :..v 

The  angle  of  the  work  may  be  varica  at  pleasure,  by  varying  tbe  relotjvr  »;ie/ai 

of  the  different  sets  of  cylinders, 

Tbe  processes  employed  in  dyeing  woollen  cloth  diflVr 
used  in  silk  and  cotton.  Tlie  oil  is  first  removed  by  itic  •', 
mill,  where  it  is  beaten  withlaroe  beetles  in  troughs  of  water,  uitxed  wiUi 
earth  ;  and  when  thoroughly  cleansed  it  is  ready  for  dyeing.     The  onJ 
used  in  dyeing  wool  blur,   are  wood  and  iruli^o,  which  ore  both  su 
colours,  tliat  is,   they  are  permanent  without  requiring  a  mordant     Qi 
mere  recommends  the  following  mode  of  preparing  a  blue  vat; — J 
about  seven  and  a  half  feet  deep,   and  6ve  and  a  half  hnmi),  are  tl 
balls  of  woad.  weighing  together  about  400  lbs.,  first  brc*t--  -  '' 
pounds  of  weld  arc  boiled  in  a  copper  for  three  hours,  in  a  uti 
water  to  fill  the  vat;  when  this  decoction   is  made,  twenty  j 
and  a  biisket  full  of  bran  are  added,  and  it  U  boiled  hnlf  on  )> 
bath  is  cooled  with  twenty  buckets  of  water  ;  and,   after  it  r- 
ifl  taken  out,  and  it  is  poured  into  the  vat;  all  tbe  time  it  is  running  in,  ami 
a  quarter  of  an  hour  af)er,  it  is  to  be  stirred  with  a  rake.     'Hie  vai  it 
covered  up  very  hot,  and   left  to  stand  six  Iiours,  when  it  is  raked  aftin  U* 
half  an  hour,  and  this  operation  is  repeated  every  ihrt-e  hour^.      Wlnfn  \t\w  t*iM 
appear  on  the  surface  of  the  rat,  eight  or  nine  pounds  >t" 
in.     Immediately  after  the  lime,  or  along  with  it,  the  ii> 
being  first  ground  fine  in  a  mill,  with  the  least  possibK- 
now  usually  ground  dr)*.)      When  it  is  diluted  to  m  Sen 
drawu  off  at  the  lower  part  of  the  mill,  and  thrown  Utu.-.    .mu    . 
quantity  of  indigo  depends  upon  the  ihade  of  colour  required.       1 
tnirty  pounds  must  therefore  be  put  to  the  vat  now  described,  accuu....^   - 
occasion. 

If,  on  striking  the  vat  with  the  rake,  a  fine  blue  «cura  arisi'V,  it  U 
after  being  stirred  twice  with  the   rake  in  six  hours,  lo  mi^ 
Great  care  should  be  taken  not  to  expose  the  vat  to  tbe  air,  c\ 
it     As  soon  as  that  operation  is  over,  tbe  rat  ts  covered  wiili  &  wiMrtku  i«t 
which  are  spread  thick  cloths,   lo  retain  the  heat  ns  much  as  poMiUc    S 


fit  fdra>^ 


rithstanding  this  care,  the  beat  is  so  much  dimin 
ten  days,  that  the  hquor  mititt  be  re-heated,   by  y 
into  a  copper  over  a  large  fire  ;  when  it  is  hot  cnun^ii, 
vjLt,  and  covered  as  before. 

'I'his  vat  is  liable  tn   two  inrnnvcin'encc"  •   *'"^-*     •'   '" 
putrefactive  fermentation,  which   i«  known 
oy  tbe  reddish  colour  it  assume*.     This  nr. 
lime.     The  vut  is  then  ntkerl ;  ai\eT  tv. 
formed  again,  and  these  operations  are  i' 
if  too  muc\\  Uine  U  wiAti.,  \.\\«  Tveccwiirv  fermmi 
in«dicd  by  p\\\Un%  "to  iouxm  Xjtmv  ot  mn^i ,  w  fc. 


-tpal«t  tun  tf  It 
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Wlien  cloth  IB  to  be  dyed,  Uie  vat  U  raked  two  lioun  bt^fore  ilic  operation ; 

r-'  •  •  "-;~v(»nt  it  from  coming  in  contact  with  Ihe  •nliment,  which  would  cauB* 

1  in  the  colour,  a  kind  oflallice  of  large  corila,  called  n  cross,  is  intro- 

,  ..iit-n  utimnnufacturDd  voni  in  tii  be  dyed,  a  net  with  small  meiihoB  i^  pluccd 

►vcr  this.  The  wool  or  cloth,  being  thoroughly  wetted  with  lukenunn  water, 
B  prListn)  out,  and  dipped  into  the  vat,  where  it  is  moved  shout  a  longer  or 
hoTtvr  ttrrie,  nccording  as  the  colour  is  intended  to  be  more  or  le«a  deep,  taking 
t  otit  occasionalty  to  ex[>ose  it  to  the  air,  the  action  of  which  is  neces<»ar)'  to 
ihangf  ihi*  green  colour,  given  the  aiuff  by  the  bath,  to  a  blue.  Woollen 
ind  cloth  dyed  in  lliis  manner  ought  to  be  carefully  washed,  to  carry  off  the 
ooae  colouring  matter;  and,  when  they  are  of  a  deep  hue,  soap  xhuiild  be  UBed, 
I  it  will  only  cleanse  and  not  injure  the  colour.  The  more  perfectly  the  wool 
as  been  scoured,  the  better  it  will  receive  the  dye. 

A  vat  which  contains  no  wond,  is  called  an  iudigo-vat.     For  this  Tat,  the 
indigo  tM  rendered  soluble  in  water  by  potash  instead  of  lime;  a  copper  vessel 
U!ictl,  and  aix  pounds  of  ptitanh,  twelve  ounces  of  madder,  and  six  pounds  of 
arc  boiled  with  every  120  gallons  of  water;  »{%  pounds  of  finely-ground 
are  then  adiled,  and,  after  carefully  raking  it,  the  vat  is  covered,  and  a 
re  kept  round  it.     Twelve  houra  afterwards,  it  is  to  be  rake<l  a  second 
me,  and  this  operation  is  to  be  repeated  at  similar  intervals  of  time,  till  the 
e  becomes  blue,  which  will  generally  happen  in  forty-eight  hours.     If  the 
be  properly  managed,  It  wUl  be  of  a  green  colour,  covered  with  (M)ppery 

and  a  fine  blue  scum. 
0  dye  CAlh'd  5'aron  bhtf  !s  made  with  the  solution  of  indigo  in  sulphuric 
id.  'I'ake  four  parts  of  sulphuric  acid,  and  pour  theni  on  one  part  of  indigo, 
n  fme  powdnr;  let  the  mixture  be  stirred  for  some  lime,  and  af^er  it  has  stood 
Swa'ntv-four  hnurs,  add  one  part  of  dr\'  potash;  let  the  whole  be  agiiin  WcU 
»lirre^,  and  aAcr  it  hoA  !itood  a  day  and  a  night,  add  gradually  more  or  less 
irater.  The  cloth  tu  be  dyed,  must  be  prepared  with  tartar  and  alum,  and  more 
or  leu  indigo  umst  be  put  into  the  bath,  according  to  the  shade  required.  Fur 
deep  shades  aUo,  the  doth  must  be  passed  several  times  tlirough  the  bath  ; 
light  shades  may  be  dyed  after  deep  ones,  but  they  will  not  have  the  lustre  given 
y  a  fresh  bath. 

Rodi  arc  a  very  important  class  of  colours,  and  ar«  furnished  by  a  great 
liunil>cr  of  lubstances.  They  all  depend,  either  for  their  fixedness  or  beauty, 
upon  the  use  of  mordants;  the  principal  of  them  ai'e  kcrmen,  cochincul,  orclnl, 
madder,  carthamus.  and  Brazil-wood.  Pewter  boilers,  or  well-tinned  copper, 
ntiuat  be  used  in  preparing  all  red  hathu. 

The  shades  uf  red  are  usually  distinguished  into  three  classes ;  namely,  ihe 
madder  red,  crimson,  and  scar  I  eL  Madder  is  employed  fitr  coarse  goods.  It 
Ctves  out  its  colour  to  water  ;  und  tlie  batfa  prepared  with  it  is  not  madr  hotter 
llian  what  the  hand  cnn  bear,  until  the  wool  has  been  in  it  about  an  hour,  when 
i(  may  be  boiled  for  a  few  minutes  just  before  the  wool  is  taken  out.  It  may  be 
used  in  tlio  proportion  of  one-third  or  one-fuurtb  of  the  wool  dyed.  Cloths  are 
prepared  for  the  madder-bath,  by  bulling  them  for  two  or  three  hours  in  a  solu- 
tion of  alum  and  tartar;  after  having  been  taken  out  of  which, they  are  left  to 
drain  for  a  lew  days  in  a  cool  place  before  they  are  dyed.  The  use  of  archil 
eiv«  a  fine  but  transient  bloom  to  the  madder  dye.  Archil  and  Brazil-wood, 
from  their  perishablenets,  are  seldom  UHed  to  wool,  eacept  in  this  way,  as 
lausiliarica. 

When  sulphate  of  copper  is  employed  as  the  mordant,  madder  dyes  a  clear 
brown,  utcUning  to  yellow.     Tin  brightens  its  colour,  but  not  mnterialty. 

Kcrmes  has  not  been  much  used  since  the  art  of  brightening  cochineal  with 

""'"^'Ted,  as  it  has  not  so  fine  a  bloom  as  the  latter  dye,  though  it 

■  r  durability,    Kcrmes  imparts  its  colour  to  water;  and  the  mian- 

,  is,  for  a  full  colour,  at  least  three-fourths  of  Uie  weight  nt  lite 

1.     The  wool  is  put  in  at  the  first  boiling,  aAer  having  been  pre- 

<>  d  by  lolling  it  for  half  an  hour  in  water  with  bran,  and  after- 

I  hours  in  unuthcr  hath,  with  oue-tcntb  of  tartar  dissolved  u\  «ont 

>d  then  leaving  it  fur  a  few  days  in  a  Vinei\  Viag. 
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Ths  red  colour  of  the  6uwer«  nf  cnrthannis  'i%  cxirstctvd  by  a  mrhk 
Iry,  nud  proctpitfited  by  IcrDon  juico  or  lulphuric  acid,  but  i>  clurfijr 
■ilk  ond  cnttoci.     The  precipitate  ii  used  Jn  dyeing,  and  i«  cfUIrd  M^fcwtr 
laniard  taffroru 

A  crimson  colour,  inclining  to  violet,  ui  the  ntitural  colour  of  coobincftl,  vktcib 
yields  most  of  its  colounng  matter  to  water,  and,  by  tin*  ndJition  of  a  titltriiluli 
or  tartikr,  the  whole  of  it  in  extracted.  To  dye  crinisuii  Ly  »  Miri;^!^  pnyik  » 
volution  of  two  ounces  nnd  a  half  of  olunt,  and  an  ounce  axid  a  h^lf  vf  laxl4Kf 
with  ui)  mxwae  of  cochineal,  is  employed  for  every  p 
muriate  of  tin  must  be  added  for  a  fuie  crimson, 
fine  dark  shnde  which  iit  colled  blouin,  but  this  snuii  ui7>iij<|>r:M-,  u 
the  air  and  light.  For  pnleciimsons,  the  quantity  of  cochineal  ia  redt 
mnddcr  subatituted. 

Dr.  DancTuH  fint  suf^gcsted  that  scarlet  wst  a  conipound  oT  crii 
yellow,  and  he  founded  upon  this  idea,  a  more  economical  mode  uf  un^] 
than  bad  previously  been  usrd.     He  givi^s  (he  following  dit' 
scarlet: — One  hundred  poundii  of  <Joth  are  tu  he  put  Into  u  . 
filled  with  water,  with  which  about  eight  pounds  of  the  murio-<ui^huiie 
tioh  of  tin  have  been  previously  onixed.     'L'lie  liquor  ia  inad«  to  boit.  oad 
cloth  18  turned  ihroufjh  it  by  the  winch,  for  a  ijuarter  of  an  hwir,  In    '    ~ 
manner.     The  cloth  is  then  taken  out,  and  four  pounds  uf  cochineal, 
piTimds  and  a  half  of  quercitron  bark  in   pnwder,  put  into  '). 
mixed.     The  rioth  h  then  rLtumcd  into  the  liquor,  which  i&  : 
the  operotion  is  continued  a.<t  usual,  till  the  colour  be  duly  raixt-  : 
liquor  exhausted,  which  will  UKually  happen  in  about  fifteeu  or  :.m 

after  which,  the  cloth  may  bo  taken  out  and  ringed.     In  tbU  tik  ,.    . 
and.fu^l  necessary  in  the  common  proccAs  for  the  second  bath  aft*  snved,  tl« 
operation  I?  finished  in  much  less  time;  all  the  tartar  will  be  s^ivid. 
two-thirds  of  the  expense  of  the  solvent  for  tbc  tin,  and  at  \< 
the  cochineal  usually  required;  the  colour,  at  iha  same  time,  ^> 
reaped  inferior  to  that  produced  in  the  ordinary  way,  at  >o  niuiii  itiui« 
and  expense,  nnd  It  will  even  look  better  by  candle-light  than  nthf  r^. 

IJy  omitting  tlie  quercitron-hark,  the  above  process  will  aff- 
Scarlet  may  be  changed  to  crimson    by  boiling  the  cloth  in  a 
lill  llie  shade  desired  is  obtained.     Alkalies  and  earthy  salts  in  gecicmf  trxw  n. 
same  effect  as  alum. 

Yellow  in  a  colour  but  rarely  required  tn  the  dyning  of  wool,  jrec,  a>  it 
quenti)'  forms  the  bme  of  other  colours  it  may  be  proper  to  noiicc  iL      Wi 
fuitic,  nnd  quercitron  bark,  funiish  the  best  yellows;  weld  is  a  plaat 
both  cullivAled  and  grows  wild  in  this  country  ;  the  stem  tf  ilemler* 
to  the  height  of  three  or  four   feet ;  the  entire   plant   is  n^.  .1  U\  ilviini*. 
gathered  when  it  i^  ripe  :  the  shortest  and  slenderest  sterna 
Fuitic  is  the  wood  of  a  large  West   Indian  tree.     Q\\>: 

ndance  in  North  America,   and  is  lliero  callnl  yellow  wkk  \  iu  bori 
ly  part  used  for  dyeing. 

The  colours  ubtainrd  from  weld  and  quercitron  both  ■ 
oih«r  in  nbade,  and  also  in  durability,  whioh  is  not  §^at : 
ing  the  largest  quantity  of  cohmrin^  maiitT  is  nut  nnly  ih> 
nF«i%  but  upon  the  whole  the  chcApi>8L     Dr  Bancroft  hn:*  l  ■  ■ 
tiiuiH  for  itf  use.     He  direcU  a  tlcep  and  live'  -  •    "  ■■•   • 
wool : — Let  (he  clolh  bt.*  boiled  for  jim  hour  or 
weight  of  alum  dissolved  m  a  Miftirir-^  ■>-•  «>i 
out  rinsing  inton  bAth  of  warn  Wu; 
as  equals  the  weight  of  the  alum  i     , 

turned  through  thu  lH>iIing  liquid  until  it   ha  «r 

'riien    a  quantity  of  clean   pu\*dcied   cIiRlk,  r.  *^' 

Wright  of  the  clolh,  u  to  be  stirred  in,   . 
object  which  tbo  dyrr  has  In  »iew  is  fr> 

colour,  at  \\v  '.Vv&t  l\e  et  '  l' 

lliereforc  use  -^  sft\\\U'3u,  '  "»■ 


mJ,  tJif 
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iilves  to  ihi?  indlviiiual  filim  of  the  ttufT,  according  to  iheir  Affinity  for  iL  When. 
Mni>! '.  A  qiuntity  uf  woul.frcvdfroin  alliinimrity,  b dipped  iutolhesolutJQn 


,ih 


for 
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miilter,  il  the  fibres  o1    the  wool  have  a   Jlrongcr  attrBction 
iter  thftii  tlu'  vruter  or  other  mclislninm  which  holdd  thnt  colour 
it  tolution,  the  culouriag  nmttcr  nill  leave  its  sulvenl.  And  appir  itself  to  the 
il,  vhii'h  will   hy  ihal  nwans  be  dyed  ;  ita  fibres  will  have  become  covered 
;  and  tf  their  attraction  for  it  be  to  strong  that  the  action 
.  or  other  ordinary  meani  of  expofure,  shall  have  no  per- 
cllcci  111  dccuinjiosin;*  tlie  combination,  orin  other  words,  ofiDJuriu^  ila 
the  colour  is  said  to  be  pcrmanLMU;  no  that  dyeing  Iain  factn  chemical 
r  application  of  both  animal   and  vegetable  bodies  depeudi  on 
itioitief. 
. .  •  ^•.     The  art  of  cotnniuntoflliiig  our  itlfati  to  others  by  meoiis  of  in- 
sipis  or  chitracteri.     Amon^at  tlic  vuriou^i  utU  which  hnve  from  time  to 
contribiilrd  to  the  improvement  mud  Qdvnncemcnt  of  society,  there  is,  pet- 
kpa,  none  which,  in  jioint  of  utility  and  c»ot*lleiice.  will  uC  all  aJmit  uf  compart- 
with  the  art  of  writing.     Vet  because  this  art  may  now  be  acquirea  by 
tvvry  body,  it  fnila  to  attract  the  Dttontlon  and  command  the  admiration  H  ao 
iNull  merit*.     How  curious  nnd  bRautiful  Miever  a  new  dificovrrj*  may  be,  let  it 
ncc  become  common,  and  from  that  moment  it  cciuies  tn  be  noticed  ;  that  which 
i  wiihin  the  grafip  of  every  body  ii  despised.     Tlic  lime  was,  when  a  man  who 
^ould    write  was  highly   distin^ruifhed  aniongathis  fflluwa;    hut  the  time  is  ap- 
proaching, when  A  mail  who  cannot  write  wtll  be  pointed  out  aa  a  remarkable 
h.tnirtrr. 

In  tlt<!'  tint  ogea  of  the  world,  while  soriety  was  in  its  infancy,  mankind  hod 
■■^  ■■''   ""Other  method  of  exnrcsaing  their  ideas  iu  writing,  than  the  simple  one 
;  a  figure  of  the  nhnpe  of  the  objeet      And  this  method  must  have 
i  .   -^  Ijffore  their  dispersion ;  for  it  haa  been   found   to  exist  amongst  the 

okt  rude,  as  well  aa  the  moat  polished  nations  of  the  globe ;  aituatcd  too  at 
ucli  remote  di»tunce8  from  each  other  as  to  preclude  intercourse  with  tlie  rent 
f  mankind.  Tliia  mode  of  writing  seems  the  most  natural,  because  the  repre- 
ntation  of  sounds,  which  express  the  names  of  thingir,  by  certain  characters  or 
phahetw  uow  ao  extensively  in  uw,  muitt  necessarily  require  some  previous 
oncert  between  two  jmriies,  the  one  of  whom  suggi  sts,  and  the  other  agrees, 
'  t  a  purticultir  mark  or  form  on  paper,  shall  he  the  symbol  for  n  particular 
liwmd.  But  if  we  auppiHe  a  savage  sennrated  from  his  friend,  and  wishing  to 
unicatewith  him,  uiihout  hu^inglmd  this  previous  consultation,  and  sup- 
thut  he  lias  lent  Wi\  distant  acqiminiaucc  Rume  articles  of  funiiture,  such 
aiid  arrows,  nr  hi:*  knife,  which  he  is  anxious  to  hove  relumed, 
knowledge  of  hi^  messenj^er,  or  being  dependant  upon  his  memory  ; 
hly  probable,  that  bis  first  impulse  would  be  to  make  a  rude  sketch 
f  these  artick-j,  and  transmit  them  to  his  friend.  Were  the  latter  an  acute  man, 
would  prubabl^*  understand  the  allusion;  and  were  bo  not  intelligent  enough 
ur  tills  purpuso,  it  is  dear  he  would  not  be  sufticiently  so  to  comprehend  sym- 
mA*  that  dertute  sounds.  So  that  the  simplicity  of  this  mode  uf  writmg  might 
probability  of  ita  being  first  re»orted  to,  without  alluding  to  the  hiero- 
L  remaining  on  the  Kgyptian  tombs,  which,  fram  our  want  of  ncquaint- 
'  tiianncrs.  customs,  unJ  ^^f-neral  objects  with  which  the  Cgyptioni 
1,  are  vcrj'  diiHc'ilt  U>  decipher,  if  we  inny  judge  from  tlieleam- 
j^vi  til  explaiiiiug  thein.  In  l'rt;ycintt  nnd  Ararfo't  f'oytitjr  is  given 
ig  of  a  letter,  written  in  this  kind  of  language,  Irom  an  uihahitnnt  of 
Ii!;,T,,k  to  M.  Miuiincz,  which  is  perfectly  inte!lij:»ble.  M.  Mor- 
ifd  a  Tamor  oi  Sulhoual  to  send  him  Bn*«ke  shel)i»,  piuuiising 
•ces  of  iron.  'Hie  cupt.iin  gave  him  m  siieet  of  paper,  on 
tclied  Htlh  a  red  nigment,  tlrst,  lu  the  middle  of  the  tup  of  the  pagt^* 
e  of  a  man  with  his  arms  extended  hnrixontally,  intended  In  repre- 
cr  of  compliments ;  and  underneaili  the  man,  the  bnuieh  of  a  tree, 
of  iieace  and  amity.  On  the  IcA  hand  side  were  represented  the  forms 
«hflls  tlie  Curolinean  had  to  send;  and  on  the  right  hand  side 
ihc  objects  he  desired  in  fxchftugc;  namely,  t.\«ec;\tvT'SMt'i\i^Y\T\%- 
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uxc%  Atid  twn  lunger  piccMortrflB.  ThelMilcrvafl 
accomplished  to  the  utiafuction  of  both  parties.  This  i».  pfn^hvym,  3f«r|*«ru 
iDS(iinco  as  can  be  luund,  uf'the  mode  in  which  &i\  unletl'-  ';!  ro* 

Ui'avfiur  to  convey  the  expression  of  their  wishr*  (o  theii  -nt*. 

And  form*  a  striking  contrait  to  the  elegant  thoirgh  compiirnieo  proct;s8  ri  oui 
own  uiet)ind  of  writing. 

The  wriileu  language  of  the  Chinese  aiTords  many  proofs  of'*"  *!"••""  "'!- 
nated  in  picture  writing.     This  method  of  wriling,  of  ooiirnc,  r-  ■ 
iihlu  pfitieuce  and  ftkill   to  practise,  and  by  cominnn  crunst-nf    i 
signs  were  from  lime  tu  time  simplified,  bo  as  to  be  cxpi 
lines.     In  Egypt,  where  the  progress  of  the  arts  wai  grehi! 
were  discovered  to  substitute  the  original  figures  by  very  simple  marks,  by  n- 
taining  only  the  mo«t  prominent  peculiarities  of  the  objects,  and  tbcsc^  fnm 
their  superior  convenience  and  facility  of  execution,  soon   aftfrward*  bMUU 
universally  adopted.     Yet  it  may  be  readily  conceived,  that  thcTc  remained nunj 
diniculties  to  overcome,  by  the  great  variety  and  intricacy  of  >  To 

simplify,  therefore,  the  method  of  writing  stiU  further,    the  prit  uuiy 

of  the  outlines  into  arbitrary  marks,  which  in   course  of  time  >  '  -tti 

their  originals,  as  to  render  it  almost  impDSfiibk*  to  trace  them  !<< 
but  wliich  were  nevertheless  much  less  complicated  and  more  ex ; 
after  incredible  labour,  through  the  lapse  ufmiiny  a^es,  were  pi 
dillVreut  modes  of  writing  among  th«  Cg^'ptiuus,  designated  !>' 
cS  hieroglyphic,  demotic,  and  hieratic.     Into  the  nature  of  thes'  I'l 

permit  us  to  enter;  but  they  constitute  a  subject  well  worthv  ui 

The  next  step  of  improvement  was  to  form  a  connexiou  betwrv:i 
represented,  and  the  MOtpul  of  tlic  word   used   to  express  it.      Nnr 
diniciilt  as  would  at  fint  sight  be  supposed:  for  when  a  man  < 
image  or  picture,  that  of  a  "door"  for  instance,  he  would  noli 
combination  of  lines  with  which  that  figure  was  formed,  the  n^. 
and  wherever  be  met  with  this  ropreseutation,  or  even  though  ' 
it  for  some  arbitrary  and  more  simple   mark,  having  (lie  same 
same  name  would  still  remain  attached  ttt  it,  and  by  this  m^ui  ''•'f 

would  fur  ever  afterwards  remain  an^ocialed  with  acertain  otitlu. ^.. 

Hebrew  alphabet  afforda  a  moat  satisfactory  illustmlion  uf  this,     tlvrry  1 

in  fact,  a  word,   and  expresses  rome  simple  object.     Deleth,  for  exani^ 

fourth   letter,  corresponding    with    our    D,    signifies    a    "door;"    3rM, 

second  letter,  answering  tn  our  B,  **  a  house,"  and  in  this  niuliner  each 

rcmaitiing  letters  of  the  nljihobct  have  a  meaning  attached  to  tJicm.     Htna^ 

attDined  this  state  of  advancement,  the  progress  of  iheart  wa>m"r<.*  rapid    r.*<^t 

nuliuti,  in  its  turn,  contributed  some  letters  to  the  comix  ^ 

moment  it  was  discovered,  that  each  monosyllable  termii. 

with  very  little  variation,  was  repealed  in  all,     Nor  was  ii  m  • 

the  number  of  these  which  were  invariably  fixed  to  the  f<)iir  at  : 

voice.     Thus  were  vowels  added  to  consonnntc,  onH  • — ''■■■' 

at  the  greatest  of  all  inventions, — the  invention  ot 

the  man,  or  what  his  nation,  to  whuin  the  lionourol  i... 

di*<puted  by  the  leamrd,  though  themajority  agree  in  cons,  . 

:o  be  strongest  in  favour  of  Thoth,  ason  of  Mizraim,  the  ta: 

Hits  noble  invention  diminished  to  a  prodigious  extent  the  dif 
it  shortened  the  labour  of  meuinry,  and  was  capable  of  exprt- 
andall  ideas.     The  t'hanicians  obtained  a  knowledge  of  ' 
to  the  Greeks,  whence  it  was  gradually  Bpread  over  the  f 
and  viu  at  length  diffused  over  the  whole  world.     The  tint  >i. 
writing  upon  is  considered  to  have  been  dried  leaves;  but  tl 
dt'nce  to  show,  that  platen  of  brass,  lead,  wood,  stciii>. 
used.      The  ancients gehefttlly  used  tables  covered  .  :  >.    i,  > 

ihpy  wrflte  with  a  style,  a  piece  of  iroo  pointtw]  •  •  ''  r 

the  leiiers,  and  blunt  or  Hat  at  the  oihrr  cn<l.  i>  ,.  .,:  :i  ■' 

what  they  had  wii(ten»  either  whrn   tbeywisl.^j  ._   _i..  _:,^:aiiu-.    t  ' 

use  the  table  for  ulVtet  itt\CMv^.    1&^  %  %^>tA  tn  Snfl  ^A^U^  thcrdbra,  lh*y  tr.t  alC 
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j\y  to  denote  the  cjUiiUty  of  the  initnimoDt  wU!i  wliioh  xhvy  wrote. 
fha  tiflcrwurds  a{>pUcd  tDctaptiuriciLlly  to  iIh*  Ungiiagv .  in  wKioli  scoNe 
b  ntfW  Tiwd. 

Among  tlio  rliffi?R<nt  sabstUh^ta  that  were  employed  for  writing  upon,  bvrure 
i«*  art  of  making  paper  from  linen-rags  was  fli»covere(l,  we  find  tlie  cArliest  to 
avo  been  these  tiljlt's  of  wood,  made  smooth,  and  covered  with  wnx.  But  tin 
rhal  wns  wrillcu  on  wax  might  cosily  lie  defaced,  leaves  of  tU^i  pfJ{t;/ruM,  ft  kind 
»f  flag,  wljii  It  grew  in  great  abundance  in  the  marshes  of  Egypt,  were  dried, 
l^y  a  particular  proceaa  prepared  for  writing.  Sheets  were  also  separated 
te  «ime  purpose  from  tlie  stem  of  tlie  plant.  On  thesei  the  letteni  weru 
wed  will*  on  instrument  similar  to  that  used  for  writing  on  wax,  Tlie  «ib- 
ice  so  prepared  wob  called  charta,  from  a  city  of  T)TC  uf  that  name,  near 
rliicih  \\\v  plant  was  also  found.  The  wordd  folia,  leaveM,  and  chartapaper,  tlitis 
ived,  are  well  known  among  ourselves. 

A*  in  writing  a  treatise,  a  great  nimibcr  of  these  leaves  or  sheet*  was  rcquireiU 
h<ry  were  joined  together  by  making  a  hole  and  passing  a  string  through 
if  them.     With  the  same  strine  passed  several  times  roimd  them,  they 


each 
were 
t(j  prevent  their  separating,   and  bcin^  injiu'cd  or  lost  when  no  one 
!_•  them  ;  whence  it  is  supposed  that  a  roll  or  bundle  of  them  obtained 
nauiL-  (»r  a  volmnen,  or  volume.     Those  who  have  seen  specimens  of  tJie 
e  writing  on  leaves  thus  collected,  may  form  nx\  accurate  notion  of  an 
t  pjipynis  volume. 
Another  article  u*ed  for  writing,  wm  the  inner  bark  of  certain  trees.    Tliis 
Has  preiwired  by  beating  it,  and  then  cementing  it  together  by  a  (solution  of 
rum.     As  the  inner  bark  of  trees  is  called  tiher^  tlio  volumes  of  books  were 
Uicuce  called  liiri^  a  name  they  still  retain.     Vellimi,  the  last  substance  to  be 
tnentioncd,  is  said  to  owe  lU  origin  to  the  followinc;  circumstance.     Eumaues, 
Kixtg  of  Pergamus,   being  desirous  of  forming  a  libniry  that  should  equal,  or 
rxceed  in  number  the  far-famed  library  of  Alexandria,  Ptolemy,  King  or  Eg)'pt, 
iritii  a  view  of  frustrating  his  design,  prohibited  the  exportation  of  the  papyrus. 
This  excited  the  industry  of  some  artists  in  the  court  of  Eumones  :  tliey  con- 
trived a  moiho<l  of  preparing  the  skins  of  sheep,  and  it  was  called  vellum,  from 
^tIIusj  a  nceei?  or  skin  ;  and  parchment^  from  PergomuA,  the  place  where  the  art 
of  pTep.iriTig  it  was  discovered  :  or,  if  not  discovered,  it  wos  there  improved,  and 
first  brottc;ht  into  general  use. 

The  (jTooks  and  Romans  as  well  as  most  of  the  eastern  nations  adnptc*!  the  form 
^r  Uic  continuoas  roll.    There  were  tw*o  rollers,  one  at  each  cna  of  the  roll, 
rotind  one  of  which  the  whole  manuscript  was  folded :  the  reader  unrolled  one 
pnd<  and  nv.  he  proceeded,  he  rolled  it  upon  the  empty  roller  until  the  whole 
•ra*  '■  ^  rrom  one  roller  to  tlio  otiuT.    Notwitlistandiuc  the  great  incon- 

*'«ni  I  this  conlrivanee  inflicts  upon  readers,  especially  when  they  have 

rci'rosh  their  minds  by  occasional  references  to  passages  Iving  under 
of  the  roll,  our  Court  of  Chancery  retains  the  "good  ola  practice," 
e  purpose,  it  would  olinoFt  appear,  of  deterring  people  from  reading  the 
cations  of  patent^i  and  otlicr  public  records.  Persons  who  go  to  read  these 
CDta  at  the  lurotment  Office,  or  The  ItolU  Chapel  Oftice,  should  prepare 
slves  to  have  iho  sleeves  and  breasts  of  their  coats  grouted  in  oy  the 
dust  by  which  the  rolls  of  parchment  ore  whitened  f 
Although  much  information  upon  the  manners  of  the  Homans  has  been  ob- 
led  by  the  discovery  of  two  Roman  cities,  which  had  been  hidden  by  the 
Indent  thruwn  from  Mount  Vesuvius,  by  the  eruption  about  the  year  a.  d. 
8;  but  little  more  is  known  upon  the  subject  of  tlieir  books  and  manner  of 
^,  than  was  known  before  the  excavationE,  Flolls  of  brittle  material,  about 
inches  long  and  about  two  inches  in  thickness,  were  frequently  discovered 
kmeii  during  the  njiemtioiis  at  Pnmpeii ;  but  it  was  not  tint  known 
were  bookt :  upon  examination,  however,  they  proved  to  be  papyrus 
"    ^      At  one  end  of  iiuiat  nf  tliem  was  a  label,  upon  whielv  was 
t  of  tlie  book,  and  the  autlux's  uouie.      Of  tliesc  roll*,  CainiUo 

*■;...    ....>.  d  away  tliree  hmidred  and  thirty-seven,  whieb  he  collected  from 

rubbish  during  twelve  days  wliich  he  pa«:*ed  among  tKc  TWft%  ol  VomyM- 
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The  papyrus  has  become  so  brittle,  in  consequence  of  the  heat  of  the 
that  no  oiTe  has  yet  succeeded,  to  any  extent,  in  unrolling  them.  Piaui,  t 
monk,  discovered  a  way  of  unrolling  uiem,  by  putting  thin  slices  of  onion  be- 
tween the  folds  of  the  manuscript  as  he  carefully  separated  them  with  a  knife. 
Tliis  is  the  best  contrivance  which  has  yet  been  adopted,  but  it  cannot  be  said 
to  have  proved  successful.  Afler  all  the  time  and  money  which  have  been  fae> 
stowed  upon  this  object,  it  is  to  be  regretted  that  few  works  have  been  recovered. 
Some  of  these  rolls  are  forty  feet  in  length ;  many  of  them  have  been  taken  to 
the  University  of  Cambridge,  where  they  have  remained  many  yean,  withtwt 
any  attempt  having  been  made  to  unrol  them. 

The  labour  bestowed  upon  ancient  manuscript  books  was  immense.  As  they 
were  intended  to  answer  all  the  purposes  of  a  modem  printed  bo(^  tbeir 
durability  was  of  the  greatest  importance.  The  ancient  copyista  therefore  paid 
great  attention  to  the  manufacture  of  their  inks,  as  well  as  the  parchment;  io 
this  art  they  were  so  successful,  that  most  of  the  very  ancient  manusaipti 
which  are  now  extant,  are  as  legible,  and  the  ink  is  as  black  and  bright,  u  if 
they  had  been  but  just  written.  It  is  supposed  that  the  ink  owes  this  beantifiil 
colour  to  the  lamp-black.  Some  ink  was  found  in  a  glass  bottle  at  Hercnlanean, 
which  was  very  thick  and  oily.  It  was  owing,  nerhap^  to  its  elutinous  nature,  thst 
the  persons  employed  to  take  down  the  speecnes  delivered  by  the  oratm  in  die 
'Forum,  preferred  writing  on  waxen  tablets,  which  required  a  very  al%ht  toocii 
to  mark  them.  It  would  have  been  an  operation  almost  laborious  to  write  vtth 
such  ink  as  this  found  at  Herculaneum,  and  the  writer  would  have  proceeded 
very  slowly,  and  would  not  have  been  able  to  follow  the  speaker.  There  it  om 
great  objection  to  this  ink ;  it  does  not  enter  sufficiently  into  the  parchment  sad 
•IS,  therefore,  easily  obliterated.  The  Romans  made  ink  of  various  coloon ;  the 
emperors  iu  the  latter  times,  when  wealth  and  luxury  had  destroyed  theenaii^ 
endeavoured  to  make  an  appearance  of  grandeur,  by  writing  with  purpk  ak. 
Materials  more  valuable  were  sometimes  used,  when  the  writings  were  Mvahc; 
the  works  of  Homer  were  written  in  letters  of  gold,  upon  a  roll  120  feet  kifi 
formed  of  the  intestines  of  serpents.  «The  Hebrews  also  are  remvkable  fcr  the 
beauty  of  their  manuscripts ;  the  letters  are  as  evenly  formed  as  it  would  be 
possible  to  form  them  in  a  type ;  it  is  almost  impossible  to  believe  that  they  esn 
nave  been  written  by  a  pen.  All  the  eastern  ations  make  their  pens  of  reed^ 
which  were  well  suited  to  the  broad  character  of  their  writing;  the  reeds  ut 
brought  from  the  East  to  Europe,  and  are  used  by  the  scholars  in  caiten 
literature ;  they  arc  still  used  by  many  people  in  the  East  at  this  day.  Reedi 
were  used  by  other  nations  also.  Pens  made  of  them  were  discovered  diniog 
the  excavations  at  Pompeii  i  they  are  cut  like  a  quIU  pen,  except  that  the  nib  it 
much  broader. 

The  quill  pen  appears  to  have  been  introduced  about  the  year  600 ;  thewoid 
pemiOt  meamng  a  quill,  is  not  found,  it  is  said,  in  any  work  of  an  earlier  period; 
previous  to  that  date,  the  word  calamta  was  used,  which  signifies  a  reed.  I^per 
was  introduced  into  Europe  in  the  ninth  or  tenth  century.  It  had  preriouilf 
been  manufactured  in  China  from  a  very  remote  period.  About  the  year  716 
a  manufactory  of  it  was  established  at  Mecca,  from  whence  it  was  brought  bf 
the  Greeks  to  Constantinople. 

We  might  have  extended  this  article  by  some  account  of  modem  writing, but 
our  space  will  not  admit  of  it ;  and  it  is  scarcely  needful,  as  most  of  our  resdcn 
are  well  informed  upon  the  matter.  We  shall  therefore  conclude  by  a  ft» 
remarks  upon  the  peculiar  direction  of  the  writings  of  different  nations.  The 
Jews  write  from  the  right  hand  to  the  left ;  the  Chinese  from  the  top  to  tbe 
bottom ;  most  other  nations  write  as  we  do,  from  the  lefl  to  the  right 

X. 

XEBEC.  A  three-masted  vesselof  a  peculiar  construction ;  chtefly  empbfed 
in  the  MediteTTanean.  Tlv«^  axe  built  extremely  low,  with  a  very  cohtcx  deck, 
and  carry  a  great  ')^Ten  ot  w^    K.%  ^%  %«%  cniiraGAtTX-^  Xsoc^x  m«c  the  deck 


YTTRfA- 


023 


ire  proviaed  wittt  grated  platfornu  at  (lie  sides,  for  walking  upon.  We 
occostonally  oeen  llicm  in  the  Thamca,  cmplojed  ns  merchautmeii,  but 
"lie t' employment  is  In  warfare. 


Y. 


TACnX.     A  sailine^encl,  fitted  up  with  great  ele^nce^  and  rqilete  with 

Tcnienccs.     It  is  clifficult  to  define  any  peculiarity  belonging  to  them ;  oa 

term  yacht  l»  applied  to  «o  great  a  variety  of  fonns  ;  some  represent  com- 

three-m&tted  shipa,  but  of  a  diminutive  aloe ;  while  othera  ar«  mere  pien- 

RD.  An  English  lin«al  measure,  containing  three  feet,  or  thirty-six 
ehwH  ;  also  1760  yunls  make  a  mile.  Tl»e  square  yard  contains  3  X  3  ==  9 
|Uirc  fi-et :  'ISIO  square  yards  are  an  acre,  and  3,097,600  a  wjuare  mile.  The 
ubic  or  sohd  yard  contains  (3X3X3)  =27  cubic  feet.  The  yard  by  which 
loth  is  Hieanired,  is  the  lineal  yard  above-mentioned,  but  for  convenience, 
tvided  ii»t«i  four  qviarters,  or  sixteen  nails.  This  measure  was  instituted  by 
lenry  I.  bcin;;  the  length  of  bin  own  arm. 
VARD.  A  long  piece  of  timber  or  pole  taperod  towards  each  end,  and  sus- 
indeil  unuu  the  masts  of  a  vessel,  to  extend  tlie  sails  to  the  wind. 
YARN.  I'iax,  wool,  or  other  fibrous  matter,  spun  into  a  loose  thread ;  of 
hich  cWh  or  cordage  is  made.  The  process  in  preparing  yarn,  hoi  been  gen^ 
tally  :  I'ier  the  various  substances  of  which  it  is  fanned.     !n  this  place 

e  <  Tc  confine  our  attention  to  yam  of  a  peculiar  character,  for 

hich  ;t  p:i;.iii  was  granted  in  1832,  to  Xfr.  Greaves,  of  Chorlcy,  in  Lancashire, 
rhis  invention  consists  in  dyeing  cotton  in  the  wool,  of  various  colours,  and  of 
gradation  of  lint,  and  to  mix  the  lame  up  in  various  ways,  with  bleached 
cotton,  so  a*,  by  tlieir  union,  to  produce  a  scli-varjed  colour  of  yarn, 
K    witliout  such  fabrics  uiidergomg  afterwards,  as  usual,  the  pro- 
cess 

'I !  ■  states  liis  plan  to  bo,  to  dye  separate  portions  of  cotton-wool  of 

he  »c\rn  primitive  colours  ;  and  other  portions  of  cotton-wool  of  various  shades 

tr  tints  of  the  furogoing;  and  with  tliese,  together  with  white  cotton,  according 

tr»  the  t,T^le  of  tlie  opt^rator,  to  prepare  yorn.     Suppose,  for  instance,   that  the 

-  niuirdc'turer  required  a  {>ecuUar  green,  he  would  take  the  primitive  colours, 

<i  blue,  and  mix  them  together  in  such  proportions  as  would  produce 

lint  deiired,  adding  yellow  to  lighten,  and  blue  to  deepen  the  colour; 

'How  and  red ;  if  purple,  blue  and  red  or  pink  ;  and  by  van'ing 

i  proportions  of  the  combination  of  the  primitive  colours  of  the 
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cotin,  .......  .tiiti  their  several  •hade?,  every  powiblc  variety  of  tint,  and  every 

gT»dfttiiiu  of  shade,  may  be  obtained  with  the  utmost  facility. 


Lh. 


lite  proportion!  of  coloured  cotton  are  put  together,  it  is  to  undrrgo 
sses  as  if  it  were  in  a  white  state, — such  as  roving,  spinning, 


fhi; 

twin  i)g,  and  doubling,  to  make  it  into  yarn  or  thread,  in  which  sUile 

it  may  be  eiiher  used  for  sewing,  emhroiJerj-,  ficc,  or  be  woven  into  fabrics,  as 
in  other  yarns,  and  will  not  require  any  subsequent  operation,  such  as  dyeing, 
betide  avoiding  the  bleaching  process,  which  is  always  liable  to  deteriorate  the 
colour  M  well  HR  the  strength  of  the  fabric. 

A  :     "  printing  yarn  was  also  patented  by  Mr.  Schwabc,  of  ^lancbcater, 

wi  1  IS  described,  with  figures,  in  llebcrt's  •'  Journal  of  Paleot  Inven- 

tiou'^.     r  Ji.  VI    p.  171.  which  we  Imve  not  space  to  insert. 

VEAST.  The  scum  rhrown  up  in  the  fenncntatiunof  beer.  See  BaaM,  Fea- 
MiKTATiow,  Bread,  and  Bceu. 

YTIHIA.  A  pctfuliar  substance  discovered  in  1701,  hyCodolin:  whcthor 
it  be  u-.i  uih  nr  T.u  [  .1  lu.'  1,  ,rned  are  not  agreed.  That  great  auihority.  Sir 
H    1  if  inflammable  matter,  metallic  in  ■ii>Vast>  wiww- 

**'fc*  ■  '  .  ^avity  is -1.842. 
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ZAFFRE.     The  residuum  of  cobalt,  after  tlic  suJnhur,  arsenic,  aud  otlirr 

tile  mattcn  of  this  mineral,  hare  beeik  expelled  ly  calcination.     Tb« 

cohalt  are  roasted  in  vcrboratory  furnaces,  provided  witli  clinmben  la 

Cho  arsenic:  the  product  of  zaSrc  is  usuoJly  ohoul  OS  yvt  cent,  of 

ore.      The  ores  thai  contain   much  nickel  ore  not  fit  for  the  prej 

xaifre,  as  the  oxide  of  nickel  would  injure  the   benut)-  of  tlie  blue 

smaltii,  for  the  making  of  which  zaffre  is  manufactured.       hii'vrutr  kif>d> 

zaffre  are  made  by  mixing  this  oxide*  previouftly  stamped  and  *-\ftfA  to  a; 

povder,  along  with  calcined  flints  or  quartx,  also  gruund  in  v 

according  totlieu.<4c  for  which  it  is  intended,  moistening  tht 

and  packing  it  tight  in  caaki,  where  it  hardens  to  a  stone.     .^ 

or  China  blue,  is  obtained  from  the  arsenical  and  ^ey  cobalt  > 

wall,  by  boiling  the  powdered  ore  in  nitric  acid,  which  cou 

into  anenicnl  acid,  and  unites  it  with  the  dilTerent  metals  contained  in  the 

The  »olution  being  diluted  with  a  large  quantity  of  water,  inirlri.il   v^vl- 

Water  is  then  added  in  small  portions  to  the  diluted  solution ;  a  'itbiut 

of  each  portion  the  liquid  is  well  stirred,  left  to  settle,  and  the  •  pfjinid 

off     This  is  repeated  until  the  solution  becomes  of  a  rose  colour,  which  ibvn 

that  it  contains  only  the  arseniate  of  cobalt.     The  pe&rl-aah  water  is  thna  tihm 

tn  larger  quantity  than  is  necessary  tu  tlurow  down  all  if  coiitoitiK,  and 

lion  is  boiled  for  a  few  minutes.     IJeing  then  left  to  settle,  the  li^nid  i« 

the  oxide  of  colwlt  lef^  on  the  filter,  washed  with  boiling  wal^r.  '    ^ 

oxide  is  then  melted  with  feldspar  and  a  little  potmh,  and  thut 

zaffre  for  painting  porcelain.     Another  method  is  to  grind  iIil*  ore,   mit 

two  or  three  times  its  weight  of  China  ware,  grossly  powdered,  and  heat 

»trongly.     The  whole  is  then  put  into  three  or  four  parts  of  nitric  add* 

with  an  equal  weight  of  water.     The  clear  solution  is  poured  otf,  m 

gently  to  a  syrupy  consistence,  diluted  afresh  with  water,  Uft  lo  **.  iiI*-, 

off  clear  from  the  arsenic  that  is  separated,  and  then  the  ]>earl-i: 

by  small  portions,  and  the  operation  finished  as  in  the  former  pi 

used  fnr  making  smalts,  and  for  painting  on  the  t>est  kinds  of  poiury. 

common  zaffre  is  cheap,  but  the  best  sells  for  two  guineas  tbe  poimd  in  tbt  pot' 

teriex.     Zaffre  is  likewise  used  in  the  manufacture  of  cohidt. 

ZEALAND  (A'pw)  FLAX.     The  phonnium  ttnajc  of  natitralista.     lu 
mercial  name   has   bet-n   acquired   from  ihe    circumstance    »>r     ' 
New  Zealand  employing  it  in  the  manufacture  of  their  appartt 
those  purposes  for  which  hemp  and  flax  arc  used  in  other  countriot. 
of  ilsnbres,  however,  greatly  exceeds  those  of  the  laet-mentiuneil  vegrta! 
stances;  and  indeed^    neuily  approaches  tlto  tenacity  of  sUk.       Of  thia 


there  are  two  sorts,— one  becoming  a  red  flower,  the  other  a  yelln 

of  hnth  arc  similar  to  those  of  the  common  flax  platit,   but  thr  flo 

smaller,  and  the  clusters  more  numerous.     Tlie  Zeahaidcrs  ohi 

theni  by  very  simple  and  expeditious  means.     The  fihrcs  arr 

and  white,  shining  like  silk  \  the  cordage  made  from  it  was  f)>t, 

gators  to  be  very  mucli  ttronger  than  any  thing  we  could  p<" 

Witli  the  view  of  introducing  the  growth  of  so  valuable  :<- 

Captain  Ferneaux  brought  uvet  some  of  the  seeds,  wli 

(iardens.  by  order  of  his  late  Majesty,  hut  i. 

lo  thii  period,  the  culture  has  bi-cii  very  sacc- 

New  Souih  Wales,     We  arc  indebted  to  Mr.  V"-  m.  .•^-.•.u-.^ 

the  discovery  of  thiii  identical  plant,  growing  indigenouol 

land,  where  it  flourishes  luxuriously.     '\'\^^<  .(<(-.,.  .>rv  ii,i 

mutely,  of  the  utmost  importance  to  In' 

employed,   both  in   the  ctdturc  and  snl 

observes,  tlrnt  \AaTiU  o'C  \\«iit  ^to,«  oVd^  will,  on  an  av- 

leaves,  besides  a  vcr^  cu\u\i«ux\>W  Vuttit*«:  \A  ^-«iI^&^«  > 
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down.  At  the  time  of  clooring  the  qunrton  In  tti«  auturoiit  ar«  fotuid  to  spring 

■  ti:  I  t!]tt  rollowin^  Buminer. 

■  ,!;  the  produce,  the  same  gontlcraan  states,  *^Six  leaves  have  pro- 
^du>.fu  II  ir  «iiie  ounce  of  fibres,  %rhen  scutched  perfectly  clean  and  dry  ;  at  whicb« 
^■b  acre  oflnnd  planted  with  this  croj>,  at  three  feet  di&L{u>ce  from  pUut  toplniitt 
Hiri't  .  lii.i  .  .ili.o-  tiif^r..  than  tjxteen  hundred  weight  per  acre,  vfiich  is  a  Very 
R:  i  with  that  of  hemp  or  flax.  New  Zealand  (lax  may  be 
IbK*:'                              lixjur  or  trouble,  and  may  be  performed  by  ponKtns  in 

mmmon.  ihe  leaves  should  be  cut  when  full  grgwn,  and  macerated  for  a  few 
dftjrt  in  stagnant  water,  and  then  passed  under  a  roUer  mochine  properly 
Weighted  \  by  lliis  prnceM  the  fibres  become  aeparnted,  and  if  washed  in  n  ruu- 
Bing  stream,  will  instantly  become  white.  When  tlie  fibres  ore  thuo  scutched 
vltan  and  dry,  any  kind  of  friction  will  cause  them  to  divide  into  any  degree  of 
Untntiai  in  tlie  hitrU^  su  far  uvi-n,  as  to  eoltonixc  ;  whereby  it  is  fitted  U>  all  tlie 
purposes  to  which  hemp  and  flax  are  adapted." 

ThiR  plant  is,  ut  present,  under  cultivation  in  several  parts  of  England  and 

JITales.     It  will  grow  in  cither  a  moist  or  a  dry  soil;  on  a  hiU,  or  in  a  valley. 

But  nioflt  luxurioitily  where  there  it  an  abundance  of  moisture. 

V    N(pw  Zealand  llux  has  ut  length  become  one  of  our  established  manufactures, 

and  ia  now  wrought  into  variouit  nrticlea  of  commerce;  every  improvement, 

ihrrffrtre,  in  its  preparation,  that  will  economise  the  proceas,  and  extend  its 

iwcful  Hpplicaliotis,   is  well  desening  of  record.     Accordingly,  we  subjoin  an 

account  uf  the  patent  gmnled  to  Mr.  J.  Holt,  jun.  of  Whttby*  in  Yorkshire, 

de«igncd  with  tliose  views. 

In  the  mnnufaeiure  of  tarred  cordage,  the  chief  obstacle  to  the  employment 
jf  that  strong  fibrous  vegetable  material,  known  by  the  term  of  New  Zealand 
Hkx,  (but  which  a]»o  comes  from  Manilla,  and  other  partaof  the  East,)  hoa  been 
uie  apparent  impoKjibilily  uf  making  the  fibres  absurb  or  unite  with  the  preser- 
♦ativc  ttuid.  In  consequence,  the  chief  use  of  the  New  Zealand  flax  ho*  been 
confined  to  the  preparation  of  white  cordage.  The  pott'uiee  infurms  us  i[i  his 
vpecificntion,  that  he  bos  discovered  that  the  ultimate  fibres  of  the  tlax  are  com- 
bined and  cnclcned  by  a  coating  of  adhesive  matter,  which  requires  the  oppHea- 
tioo  of  some  chemical  solvent  to  set  the  fibres  at  liberty,  and  adopt  them  to  the 
reception  of  tor  ;  and  the  solvent  which  cfiects  this  object  completely  and  ecuno- 
mioally,  he  findi  to  be  a  weak  aolution  of  potash  of  aoda.  Uis  process  is  &a 
fiUows: — 

Ttic  flax  having  been  heckled  and  spun  into  yarn  in  the  usual  manner,  is  in 
0  auitable  state  fur  the  chemical  procedure ;  wltich  consists  in  immersing  it  in  a 
•tilntion  of  potaxh  or  soda,  in  liie  proportion  of  half  an  ounce  of  alkali  to  a  gallon 
of  water,  which  may  be  either  hot  or  cold.  When  the  flax  has  been  thus  sub* 
ntlttetl  lo  the  action  of  the  alkali  for  forty-eight  hours,  it  is  to  be  taken  out, 
wrung,  and  bung  up  to  dry,  either  in  the  air  or  in  a  stove.  When  dried,  the  flax 
will  be  found  adapted  to  imbibe  the  tar  as  readily,  and  hold  it  oa  firmly,  as  the 
hamp  in  ordinary  use  ;  in  performing  which  process,  and  all  that  may  be  subse- 
quent, tlic  rone  manufacturer  need  make  no  variation  from  his  accustomed  pro- 
occdingi.  1  here  is  likewise  included  in  Mr.  Holt's  patent,  some  improved 
mechanical  apparatus  for  dcprirtug  the  New  Zealand  flux,  of  the  bark  and  skin 
witli  which  it  is  found  combined  in  the  commercial  state.  A  kind  of  grating, 
made  either  of  iron  or  wood,  is  provided,  consisting  of  a  range  of  parallel  ban, 
tho  wliotc  forming  a  ri^ht-onglco  parallelogram,  having  its  two  opposite  longest 
•ides  inelotied  by  vertical  board?.  The  bars  in  their  tranavcrBO  section  ore 
^Bered,  with  their  narrow  ends  or  sides  placed  upwards  in  this  frame;  but 
Hotlier  similar  frame  of  bars,  which  is  made  to  fit  and  pass  over  the  former, 
Wl  iu  bars  with  the  narrow  ends  or  sides  downwards;  which  arrangement 
giv*?")  tlic  rcspcciive  frames  of  bars  a  tendency  to  interlock  in  the  some  man- 
»er  ns  toirtluri  v-i,i.,.L  ;  mwi  tii..ri.r..r,.  uiw.n  i]]^  |-|jnr  iifix  i--  '^■nv^iirl  upoo  the 
lower  frjime  ■  ue  duly  h'  i  '^ver  the 

llux.  ttitd  !•■  ^       t-rful  and  tin  luguctiun 

i^  :  K<  tlax,  which  opem  the  libres,  while  it  separaics  tlio  hark 
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Tbc  carbonate  of  zinc,  itlitch  i^eroployid  ns  Awlu'te  pigmrnt,  m  mi 
hy  pouring  into  n  sfjlution  of  zinc,  in  snlphnric  ncid,  a  sntiitiim  uf  cuibolHte 
Htunionia,  and  KdcrvrnnlB  washing  and  drying  tite  pivcipitJiti'-     'l*b«  next  i»^ 
portant  use  of  zinc  i.s  in  the  fabrication  of  tlio^e  useful  and  beftutiftil  allnn  vi6 
copper,  called  brass  prince's  metal,  A'c.     Sec  AttoY,  Coitch,  Bka**,  ^c- 

Blemle  is  tbc  native  sulphurct  of  zinc  *  the  tiro  Bubslauces  ore,  hovetcs. 
difficult  tn  combine  artificially.  The  diluted  sulphuric  acid  disfio1re«  noc,  giriii^ 
mU  much  beat  to  llie  solvent,  while  hydrogen  escapes.  An  undissolrod  remfaw 
i«  lef^,  which  Proaflt  says,  is  a  mixture  of  ancnie,  lead,  and  copper.  The  vUb 
vitriol,  or  while  copperas,  as  it  is  usually  termed,  is  crjstallixed  rapidly^  men* 
bling  loaf  sugar.  Sulphurous  acid  also  dissolrea  line,  Bulphiireticd  bydre^ 
b^iug  evolved.  Diluted  nitric  acid  rapidlv  dissolves  zinc»  producing  niuchfaflO, 
frith  the  extrication  of  nitrous  gas.  Munatic  acid  operates  violently^  upon  bm;, 
disengaging  much  hydrogen.  The  phosphoric,  fluoric,  carbonic,  acetic,  SH^■ 
ciiiic,  benzoic,  oxalic,  tartaric,  citric,  and  other  adds,  operate  upon  xinc,  wii^ 
various  energy.  The  sine  is  precipitated  from  its  acid  solutions,  by  means  c^ 
Che  alkalies  and  soluble  earths;  the  former  re-dJssolring  the  metal,  If  they  b« 
in  excess.  Most  of  the  ailoy»  or  metallic  combinations  with  zinc,  have  already 
been  noticed  under  other  lu-od-i. 

ZIRCONIA.  A  metallic  substance,  discovered  in  the  jarzon  of  Ceylon,  by 
Klniiroth,  in  1780.  It  unites  with  the  acids,  is  insnUiblc  in  the  pure  alkalieSf  ktt 
soluble  in  alkaline  carbonates.  It  does  not  melt  before  the  blowpipp,  but  emiti 
a  yellow  phosphoric  lighL  Strongly  heated  for  several  hours  in  a  crucible,  it 
tuidergoes  a  species  of  fusion;  having  then  some  resemblance  to  porcekin, 
itrikee  fire  with  steel,  scratches  glass,  and  has  a  specific  gravity  of  4.3. 
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